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EU-WIDE FARM TYPESSUPPLY IN CAPRI - HOW TO CONSISTENTLY
DISAGGREGATE SECTOR MODELSINTO FARM TYPE MODELS

Summary

The aim of the paper is to motivate the introduttmd characterisation of an EU-wide farm
type model in the CAPRI (Common Agricultural PoliRggional Impact) model, partly based
on a comparison with other farm model approachesstarpresent the estimation approach
necessary to achieve the disaggregation. The agprizsabased on an estimation which
smoothly integrates the information from the EU-aviBarm Structure Survey (FSS) into the
CAPRI model database. Example results from Denrslaokv that this approach outperforms
simple scaling by uniform factors by endogenousliirtg information about the type of

farming and economic size into account during gteretion.

Keywords. EU-wide farm supply analysis, highest posterior density estimator, CAPRI

1 Introduction

The Common Agricultural Policy (CAP) is evolvingigkly, shifting its focus to externalities
of agricultural production, provision of public gis and the contribution of the farming
sector to Rural Development. The legally requiregact assessments (EC, 2002) of EU
legislation need to take these aspects into accandtthe research community supports and
accompanies the process of redirecting the CAPelvgldping and applying tools for impact
assessment. The Common Agricultural Policy Regidmglact (CAPRI) model (BiTz and
WITzKE, 2008) provides a prominent example for such aueed in different projects, such
as in SEAMLESS \aN ITTERSUM et al., 2008), SENSOR ANSsON et al., 2007) or
EURURALIS (vAN MEWL et al., 2008), and impact assessments, e.g., ®rMid-Term
Review (Britz et al., 2006) or the Sugar Market dtef (ADENAUER, 2005, ADENAUER et al.,
2007). The development of CAPRI responded to thmashel for regionalized analysis of a
CAP moving from price- to direct income-supportlie nineties, in order to complement the
analysis of multi-commodity models with a countryEdJ resolution such as ESIM ABSE et

al., 2004) or AGLINK/COSIMO (OECD, 2007). Equalsnvironmental concerns were taken
into account in CAPRI by integration of differemivironmental indicators such as nitrogen
(LEIP et al., 2009) and GHG emissionefz, 2005) accounting or a Life Cycle analysis of
energy use in agriculture @PEN and KRANZLEIN, 2008), recently improved by spatial
downscaling (Eirpet al., 2008) and links to bio-physical modelgii& andLEeir, 2009).

However, as in many other economic models for trecaltural sector, CAPRI simulates for
each region an aggregate of all farms. Such atdeal representation might lead to
aggregation bias and does not allow analysis oaotgon specific farm groups. We motivate
and discuss therefore in the following the develeptrof a layer of farm type models for
CAPRYI, integrated in the overall model chain, amdatibe the development of a matching
consistent data base. Section 2 motivates a disggtjon by farm types. It reviews existing
farm type approaches and motivates and presentffispies of the CAPRI farm type layer.
Section 3 discusses the definition of a suitabtenfeypology, where given regional data are
disaggregated based on farm structural statist8ection 4 introduces details of the
disaggregation problem. Section 5 presents datalatadpreparation. Section 6 shows results
for an example region and conclusions are drawnthadapproach critically discussed in
Section 7.



2 The Farm Type Approach

21 Motivation of farm type modelsin theimpact assessment of agricultural policies

Disaggregation by farm type mainly aims to captueterogeneity in farming practises and
farms within a region, in order to reduce aggregatias in response to policy and market
signals, with a focus on farm management, farm rmeand environmental impact. The
argument is especially striking when policy instents are either targeting specific farm
types or are modulated depending on farm charatitexi The evolvement of the
accompanying measures in the 1992 reform, and ntreduction of premium schemes
depending on farm characteristics, such as stocHiegsities and herd sizes, the small
producer scheme and agri-environmental legislagioch as the Nitrate and Water directives
generated an incentive for tools and analysis disggted by farm types. Examples are the
AROPA| system (BRANGER et al., 2008), FARMIS (€FERMANN et al., 2005) and LUAM
(JoNEs et al., 1995) where aggregates of specific farpesyfor administrative regions at the
sub-national scale are simulated based on mathsahatiodelling and sources by the
European Farm Accountancy Data Network (FADN) dasaeb so called bio-economic farm
models such as the FFSIM model in SEAMLESSyHICcHI et al., 2009) or econometrically
estimated farm-household models (see, e ANSINK andPERLING, 1996).

Besides the reduced aggregation bias, a dis-aggreday farm types in impact assessment
contributes results regarding the distribution ofpact in the farming community, e.g.,
regarding farm income distribution, environmenteteenalities or provision of public goods.
It might also allow linkage to modules for farmustiural change.

2.2 Review of existing approaches

The comparison presented in the following sectiomsaat emphasizing differences between
the three different approaches to farm type modeldetter motivate the specific layout
chosen for the CAPRI farm type layer. Thiest approach is based on linear or non-linear
programming models representing either single fasngroupsof farms defined from FADN

or similar sources at national or regional leveADN, based on micro-accounting data,
provides output coefficients such as crop yieltg, selection of production activities, and
resource capacities such as land or family labsuwell as output prices. Input coefficients,
such as fertiliser application rates or feed regugnts per production activity, are not
provided by FADN, and therefore typically derivedsbd on engineering approaches or are
econometrically estimated. The input and outputsffments, along with related prices
define gross margins per production activity. Thogeotive function maximizes the sum of
these gross margins by choosing an optimal farngrpro, depending on the resource
endowment and resource requirements at activitgllebhe basic methodology focuses on
currently observed farming practices, as the pribdugossibility set is derived from FADN.
However, compared to CAPRI, where a non-linear ¢osttion is introduced and where
possible econometrically estimated\fdson 2007), AROPAj and LUAM, as many linear
programming models, face well-known problems of ean Programming (LP) such as
overspecialization and jumpy behaviour. Therefadgitional safeguards such as maximum
cropping shares or bounds on the allowed changeBeod sizes are introduced in the
framework. The calibration of the AROPAj model toetobserved praxisDé CARA and
JAYET, 2000), unlike in CAPRI or FARMIS, does not resultan exact but in approximated
calibration by adjusting uncertain I-O parametergdduce the gap between the observed
cropping patterns and the computed solution. Thpeagezhes based on FADN will inherit its
properties, specifically, its relatively low repeesation of less frequent farm types.

The second approach is more normative as a far wider rangeoténtial activities defines the
solution space of the model, derived from combirengineering knowledge with simulations
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by biophysical models. An example is provided bg farm models in the SEAMLESS
modelling chain (buHicHI et al., 2009). The farm endowment, such as fatabypur, land or
production rights might be taken from FADN, and thieserved yields may serve as an
indication of potential yields, but linking the patial choice set characterizing the farms to
the observed one and the given endowment requxmsrteknowledge. The model set-up is
hence far more resource-demanding than using solbesgrved practise from FADN. Primary
data collection and link to GIS is necessary tore®ithe bio-physical models, including
location specific data relating to soil, topologglimate or the crop calendar. As a
consequence, even a large-scale project such aMBESS only populated some EU regions
with models, supposed to be representative, and stistical extrapolation to generate
results for the whole EU. For a more detailed camspa of FSSIM to CAPRI, see @Bz et

al., forthcoming). Calibration to the observed eutrstate of the system, but even more, to
observed responses of the farming systems to changes market and policy environment
remains a challenge in bio-economic model and mriially unresolved issue, as is their
application for forward looking analysis where teidal progress need to be taken into
account. Bio-economic models are however suitabléighlight which potential activities
might be chosen by farmers under a different poding market environment. And clearly,
their detailed description of agricultural managatreases linkage to environmental indicator
calculators or bio-physical models, and allows dation of such policy measures linked to
very specific farm management practises.

The third approach rests in econometrically estimated faomsbhold models. Requiring
panel data or even cross-sectional time seriey, dne mostly based on FADN or, again,
based on often richer national and regional faroone data sets. Prominent examples are
different variants of such models estimated lndINK and FEERLING (1996). Based on
duality theory, utility or profit maximization issaumed to derive behavioural functions
representing first order conditions, where paramesstrictions and/or the choice of the
functional form guarantee regularity. Their biggasdivantage lies in their fully empirically
based simulation behaviour, and their ability tcesttdor the underlying behavioural
assumptions. However, the often highly non-linestingators restrict the size of the parameter
space, leading typically to a far higher aggregatiy activities/products compared to the
programming approaches discussed above. A furiégous disadvantage of these duality
based models for integrated assessment is thenguisegplicit technology description where
input demands can typically not be allocated tovaigts. That renders it difficult to link their
results to bio-physical accounting approaches atetso

2.3 Characteristics of thefarm typesin CAPRI and selection procedure

Perhaps the most important characteristic of thePRIAfarm type module is its full
integration in the CAPRI modelling chain, which eres price feedback based on sequential
calibration with the global, large-scale market mlo@riTz, 2008). All the other approaches
discussed above are stand-alone supply modelsewhares are exogenous. Linking these
other farm models to existing market models isffam easy due to differences in product
definitions, but also, due to the missing matchthie data sets underlying market models,
questions of IT integration notwithstanding. Thericst and consistent top-down
disaggregation approach in CAPRI discussed in ¢dhewing ensures a harmonized data set
across regional scales and farm types.

The farm type supply module in CAPRI consists oflependent aggregate non-linear
programming models for each farm type and eaclonggepresenting as an aggregate all
activities of all farms falling in that type andspecific administrative regional unit at NUTS
Il level. As templates, they share the structuréhefregional programming models in CAPRI
and thus provide a compromise between a pure LPoapp and the fully econometrically



estimated one. The latter is achieved by combimirgeontief technology for variable costs
covering a low and high yield variant for the drfat production activities with an in part
econometrically estimated non-linear cost functidanssoN 2007), extending Positive
Mathematical Programming (PMP) &/17T, 1995). The cost function captures the effects of
labour and capital on farmers’ decisions and allbath for perfect calibration of the models
and a smooth simulation response. The farm modglgie, similar to the regional ones, in
high detail, the premiums paid under the CAP, idellNPK balances and a module with
feeding activities covering nutrient requirementsaaimals. Constraints besides the feed
block relate to arable land and grassland, seeasidigations and milk quotas. Prices are
exogenous in the supply module and provided byntleket module, with whom they are
solved sequentially until convergence. Grass, silapd manure are assumed to be
non-tradable and receive internal prices basedheir substitution value and opportunity
costs.

The CAPRI farm type module comprises a maximumeof flarm types per region, which
always include a residual farm type to exhaustomji production as well as input and
primary factor use. Each of the remaining up teerfarm groups is characterized by the “type
of farming,” see Table 1, defined by the relatieatribution of different production branches
to the gross margin of the farmuygoPEANCOMMISSION, CD 85/377/EEC, Article 6), and the
“economic size class” based on “European size 'U(@SU)', a concept defined in Chapter
IV Article 8 in CD 85/377/EEC and Annex Ill. The Etlbssification scheme allows for a far
more detailed characterisation of the farm’s spisa®on, but data confidentiality issues and
reduced average weights when using more disaggeggbes on regional aggregates render
it suitable to stick to the classification showndve Equally, resources for reporting and
result analysis clearly depend on the level ofglisegation. Similar arguments hold to allow
for solely three farm size classes, leading to ¥2cells in overall typology.

Table1: Type of Farming groupsin CAPRI
CAPRI farm  Typeof Long text for the CAPRI farm type
typeindex farming FSS
1 FT13 Specialist cereals, oilseed and protein crops (FT 13)
2 FT14_60 General field cropping (FT 14) + Mixed cropping (FT 60)
3 FT41 Specialist dairying (FT 41)
4 FT_42 43 Specialist cattle-rearing and fattening (FT 42) + Cattle-dagry
rearing and fattening combined (FT 43)
5 FT44 Sheep, goats and other grazing livestock (FT 44)
6 FT50 Specialist granivores (FT 50)
7 FT7 Mixed livestock holdings (FT 7)
8 FT8 Mixed crops-livestock (FT 8)
9 FT31 Specialist vineyards (FT 31)
10 FT32 Specialist fruit and citrus fruit (FT 32)
11 FT33 Specialist olives (FT 33)
12 FT34 Various permanent crops combined (FT 34)
13 FT2 Specialist horticulture (FT 20)
14 FT9 Non-classifiable holdings'

The restriction to maximal ten farm groups peroags based on storage and computing time
considerations, but also by the aim to keep databad model outputs at a manageable size
for quality control and result analysis. Those fagnoups, differentiated by the typology
based on size and specialisation, which are reptedeexplicitly in a region are selected
according to their importance for the regional egjiture measured by Livestock Units (LU)
and Utilised Agricultural Area (UAA). Compared tceights based on number of farms or
economic indicators, area farmed and livestock remtprovide a compromise between

! The following size classes had been chosen: <1E418, 16-<100 ESU, 100< ESU



economic, social and environmental aspects of fagmApplying the methodology to all
NUTS Il regions in the EU leads to the distributemdepicted in Table 2.

Table2: General overview of farm types selected for the CAPRI layer

No. of typesin

EU-27 EU-25 EU-15 EU-10 EU-02

A Economic size

<16 ESU 541 464 321 143 77
>16<100 ESU 715 698 628 70 17
> 100 ESU 460 440 346 94 20

B Type of Farming

Specialist cereals, oilseed and protein crops &T 1 237 212 149 63 25
General field cropping (FT 14) + Mixed cropping (B0) 290 271 212 59 19
Specialist horticulture (FT 20) 9 9 9

Specialist vineyards (FT 31) 9 9 9

Specialist fruit and citrus fruit (FT 32) 16 16 14 2

Specialist olives (FT 33) 18 18 18

Various permanent crops combined (FT 34) 13 13 13

Specialist dairying (FT 41) 239 230 200 30 9

Specialist cattle-rearing and fattening (FT 42)att@-dairying, 168 168 152 16

rearing and fattening combined (FT 43)

Sheep, goats and other grazing livestock (FT 44) 194 172 159 13 22
Specialist granivores (FT 50) 118 108 76 32 10
Mixed livestock holdings (FT 7) 103 89 56 33 14
Mixed crops-livestock (FT 8) 302 287 228 59 15

C Residual farm type
Residue 225 211 170 41 14

Total (A+C or B+C) 1,941 1,813 1,465 348 128

3 Disaggregation Problem

The disaggregation of the regional data base of RIA® farm types delivers specific
benefits, which relate to the existing infrastruetof CAPRI. The farm type module shares
the structure and technical implementation of #ngianal database, allowing use of existing
procedures to populate and calibrate the indivifarah models, and to store and view results.
Equally, all existing post-model reporting modufes the regional model can be applied,
such as indicator calculators for nutrient balarares green house gases accounting. Once the
results from the farm type are re-aggregated to\tiésS Il level, they can be down-scaled to
an 1x1 km resolution @pP et al. 2008). The top-down data consistency iatiegrthe farm
type models smoothly in the overall system, engugaiso their inter-operability with the
global market model.

For consistency, however, harmonization of the petidn levels found in the Farm Structure
Survey (FSS) data with the regional data base dPRIAs required, a major challenge, also
from the methodological viewpoint, which is discedsin detail in the next section. We
refrain here from discussing how a the full farnpaydata base is constructed, including
mutually compatible input and output coefficiersise @CHT (forthcoming) for a discussion.

The FSS delivers data on production levels, progd well-established statistical database,
harmonized across Europe and featuring suitablerage by farm type. Despite that fact that



FSS underlies many of the regional statistics sSogr€APRI, some inconsistencies to the
regional data set in CAPRI remain. This is the das=use:

« CAPRI considers a three year average (for the merdiscussed here years 2001-2003)
derived from regional time series, whereas FSSigesvdata for one specific year from
the period 2003 — 2005, depending on the Membéde Sta

* The regional CAPRI database is made consistentatiomal data sets such as market
balances and economic accounts, completed sucld#tatgaps have been filled in by
means of econometric routines, and harmonized twee regarding product/activity
classifications. As a consequence, regional da@ARRI can differ slightly from annual
FSS data.

e« The economic thresholds for the FSS survey aresréifit from those underlying the
Economic Accounts for Agriculture (EAA). This caeald to inconsistencies for some
selected activities such as nurseries where prmtuauantities are not defined in
physical units but in constant values.

» All figures in FSS are rounded to the first didiiea the comma and those individual farm
data which account for more than 80 percent ofahgregate are replaced by missing
values, as outcome of EU legislation dealing withtistical confidentiality (Council
Regulations (CE) No. 322/97, OJ No L 52/1, and EORM, EEC No. 1588/90, OJ No
L 151/ 1).

One way to remove the data inconsistencies in geraad herd sizes consists in multiplying
each FSS value with a fixed correction factor, daled from the given regional value in

CAPRI and the sum over the farm types in that re@oFSS. However, this can first lead to
a correction of the activity levels which chandes tarming pattern such that a different type
of farming or a different ESU classification coulesult for some farm groups, so the data
base might no longer represent the most importeoips according to FSS. Secondly this
approach could also result in a violation of poéti requirements for set-aside in the FSS
group$. Not least, the changes could generate unreafstin programs. In order to avoid

reclassifications during the consistent top-dowsadgregation, we propose a statistical
estimator which ensures regional consistency anmdptance with set-aside obligations

while preventing changes in the type of farming &wwnomic size class. The estimator
treats the original FSS farm group data as a ransgtarmmable comprising measurement
errors, which seems reasonable given roundingoduoition of missing values and

reporting thresholds. By assuming properties of éh@r distribution, the most probable

crop levels and acreages for each farm type atiea&std recovering the given regional

data, in compliance with set-aside obligation whitaintaining the type of farming and

ESU class of each farm group.

4 The statistical disaggregation estimator

The following section will discuss in some det&ié tlayout of the disaggregation estimator,
starting with the data constraints, before therigdin of the Highest Posterior Density is
motivated.

4.1 Data constraints

The estimator aims first at ensuring that each fgroup keeps its “type of farming” (see
Table 2) during estimation, which requires transtatof tabular information in official
documents (EROPEAN CommiIssION, CD 85/377/EEC, Annex Il Section B) in numerical

2 The farm type base year is referenced to a theae gverage around 2002. Therefore set-aside \lla st
place and had to be considered.
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constraints. Specifically, the “type of farming”dgfined by rules relating to the contribution
of production branches, expressed by the partehdsird gross margins (SGMp){( in
relation to the total SGMt). Both, the partial and the total SGM are expreésseEconomic
Size Units (ESU)t andp of a farm group is determined by a set of standaefficients §)
which can be used to value areas under crops amibers of animals produced by the farm
groups, where it is assumed that one ESU is woQ1Euro.

During the estimation, these contribution of praduc branches shares are not allowed to
violate a set of constraints, similar to crop rnatatrestrictions, which define the given farm
type. The total standard gross marding a (1 x F) vector and therefore computed by

(1) tz(Zsj x;)/(1200«<N )0 fOF

for each farm group (f) whemd is the number of holdings represented by the qdar farm
group (f) and 1.200 indicates the value of one EBt& matrix (x), for each region in CAPRI,
consists of a farm type dimension with f=1,.., l @ a production activity dimension with
j=1,.., J indicated in Annex Table Al and holds preduction levels in ha or heads to be
estimated. The vector (S) is the activity spedafioss margin in Euro given per ha or head and
provided by Eurostdtfor each sub-region. Constraints had been defiivedall types
according the rules outlined in EU Commission (CB/337/EEC), and ensure during
estimation of the production levels (x) that théesked types stay within their definition. To
give an example the type of farming which comprisgscialized cereals, oilseed and protein
crops have two constraints which are implementatierestimation problem as:

(2) (O sx)/1200)/t 2/30 fOF

joP1

B) (3 sx)/1200)/t 2/30 fIF

jOP13_14

The constraints which ensure that the farm groepsam in the ESU size class are for the
smallest size class with less than 16 ESU

(4) t<i16 OfOF

for the size class greater equal than 16 andess100 ESU as

(5) t=16 n t<1000 fOF

and for the large scale farm size class as

(6) t=100 OfOF

A further restriction defines the obligatory setdasarea as a function of the Grandes Cultures
Area as:

(7) Xom = .0/ (100- q) O fOF O jOA

The crop production activities for arable land @& with A 0J . The set-aside rate) is
given for each crop in percentage. The next comstensures that for each production
activity, the sum of all farm types sums up tortgional levels indicated by {

(8) > x,=x 0jO0J;0rOR

fOF

and the last equation calculates the UAAfOr each farm type.

9) > x,=u OfOF

j0J

® The SGM are collected by EUROSTAT from the MS ane downloadable from the official EUROSTAT
webpage. The special method for grazing stock addlldr crops is implemented in the CAPRI farm type
approach (see CD 85/377/EEC, Annex |, 5. treatrakgpecial cases).



4.2 Estimator

The data constraints alone do not allow a uniquletiso to be found, as there are the F * J
unknown vectors of cropping hectares and animal bzes &) to be estimated, which by far
exceed the number of linear (in)equality constmifihe FSS raw data on cropping acreages
and animal herd sizes are therefore seen as ramdoables distributed around the true, but
unknown observations which are characterised byatimve defined data constraints. We
assume that the error term is white noise with agawce zero, and follow the approach in
HECKELEI et al. (2008) to derive a Highest Posterior Dgnegtimator to recover the data
with the highest posterior density. That lead$following estimator
i —_yP — 1P Nn_AMP ¢+ _¢ Py

(10) minvec(x —x",u—-u’ p"-p"*t-t")

x> tvec(x-xP,u-uP,p"-p"Pt-t"?)
where the partial standard gross margini¢ defined as:
(11) p"=(D_ sx)/1.2000 fOF ; riJ 1..,

iR,

and n indicates a sub-sample of production aawitas defined in Annex table Al. The
estimation framework combing the estimator anddidwa constraints can be interpreted as the
search for the production activity levels which mmize the deviation between the prior
information on levelsx®, on total standard gross margimn%, the partial standard gross
marginsp® and the UAAuUP of each farm group with respect to the constrdmt®ach farm

type in the region for the Type of Farming and He®nomic Size, the set-aside regulations
(political constraints) and the consistency tooegi data.

5 Databases underlying the consistent EU-27 wide farm types appr oach

One outstanding attribute of the farm type layerGAPRI is its EU-27 wide territorial
coverage. Only two harmonized and standardized stateces provide information on farm
types at the EU-27 level: FADN and FSS. FADN is mhest often used database to source
EU farm type models. It comprises single farm rdataita on production and sales quantities,
production activity levels, yields for selected igities, input cost aggregated on the farm
level; information about prices and positions o tain and loss accounts of a farm plus
some further elements. The definitions in FADN laaemonized by EU legislation which also
requests yearly updates by the EU Member Statess@&tond data source, the Farm Structure
Survey (FSS), reports mainly data on productioividiets by region and farm type, based on
a sub-survey each third year and a complete suzaelp tenth year. Both data sets exclude
small farms based on minimum economic threshold) lewer thresholds in FSS and a
hence better representation compared to FADN. Eaff@gygregated and processed the single
FSS records for all ~250 CAPRI regions for EU-2€caading to the chosen typology,
delivering a data set respecting the data confidiyt obligations mentioned above. Farm
groups were deleted, where after rounding, the Ué&/ls or the number of holdings were
zero. The data set covers data on land use, Isleseoming and labour force as well as
number of farms for each farm type and region. &kample results presented here refer to
Denmark, with 36 farm non empty groups by spe@éil® and size class, and any remaining
groups in the FSS aggregated to a residual farmgmgp. Rounding and introduction of
missing values due to statistical confidentialibfigations might lead to cases where the prior
data are not in line with the type of farming ame tESU class shown in the data set.
Therefore, the type of farming and the ESU class&zh raw FSS group are re-calculated in

* The work of Pol Marquer from EUROSTAT is gratéfulacknowledged. He extracted different data
selections for the new farm type layer and supplotite whole data selection process with his knogdeand
expertise.
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order to apply the correct constraints of the raatadduring estimation and to obtain the
correct partial SGM and the TSGM.

6 Results

In order to analyse to what extent the proposddhasir leads to an improved presentation of
the farming structure, the results are compareal fived number-scaling. Table 3 reports the
results for the partial SGMs P1, P4 and Pér farm type for Denmark. It can be seen that
lower deviations from the prior shares in FSS cduddachieved, compared to applying a
uniform correction factor for each production aityiv

Table 3: Priorsfor and estimated partial SGMs (P1-P5) for all farm typein

partial SGMs
Type of farming Economic Size Class P1 P4 P5
o o o
5§ £ s 5 2 s 5§ 2 s
o = k] = =) = k] = =) = k] =
g E £ B g B E B g B E B
a ¢ @w & ® % & w & B =T & @w 3
o ﬁ fa) u fa) o @ o u fa) o @ o u fa)
Unit share share share share share share share share share
Specialist cereals, oilseed and protein ¢ > 16 and< 100 ESU 0.94 0.93 -2% 0.94 0% 0.04 0.06 29% 0.04 0% 0.02 0.02 -1% 0.02 0%
(FT 13)
Specialist cereals, oilseed and protein ¢ > 100 ESU 0.94 0.94 -1% 0.94 0% 0.02 0.02 21% 0.02 0% 0.04 0.04 5% 0.04 0%
(FT 13)
General field cropping (FT 14) + Mixed > 16 and< 100 ESU 0.88 0.87 -1% 0.88 0% 0.06 0.08 24% 0.06 0% 0.03 0.03 -8% 0.03 0%
cropping (FT 60)
General field cropping (FT 14) + Mixed > 100 ESU 0.86 0.86 -1% 0.86 0% 0.02 0.03 30% 0.02 0% 0.06 0.07 6% 0.06 -1%
cropping (FT 60)
Specialist dairying (FT 41) =16 ands 100 ESU 0.29 0.33 12% 0.29 -1% 0.71 0.66 1% 0.71 0%
Specialist dairying (FT 41) >100 ESU 0.27 0.30 11% 0.27 -2% 0.73 0.70 -5% 0.72 1%
Specialist granivores (FT 50) > 100 ESU 022 021 -5% 0.22 0% 0.78 0.79 1% 0.78 0%
Mixed crops-livestock (FT 8) =16 ands 100 ESU 0.56 0.54 -4% 0.57 0% 0.17 0.22 22% 0.17 3% 0.26 0.24 -11% 0.27 -2%
Mixed crops-livestock (FT 8) >100 ESU 0.50 0.48 -4% 0.49 1% 0.04 0.05 16% 0.04 1% 0.46 0.47 2% 0.46 -1.6%

Source: own calculation

Table 4. Priorsfor and estimated UAA and ESU for all farm typein Denmark

Type of farming Economic Size Class ESU UAA
< c
5 S 5 5 S 5
o = ko] = o = 3 =
2 g £ g < g £ g
@ 8 & B & 3 g & % B
LL [a) w [a) (8 [a) ) (a]
Unit ESU ESU ESU 1,000 hectare 1,000 hectare 1,000 feectar
Specialist cereals, oilseed and protein crops16 and< 100 ESU 36.7 35.1 -4% 36.4 -1% 446.7 433.8 -3% 459.5 3%
(FT 13)
Specialist cereals, oilseed and protein crops100 ESU 190.8 172.1 -11% 189.2 -1% 231.6 217.7 -6% 2438 5%
(FT 13)
General field cropping (FT 14) + Mixed > 16 and< 100 ESU 43.7 45.2 3% 43.7 0% 2239 234.9 5% 229.6 2%
cropping (FT 60)
General field cropping (FT 14) + Mixed > 100 ESU 2255 205.3 -10% 222.8 -1% 325.7 312.2 -4% 3314 2%
cropping (FT 60)
Specialist dairying (FT 41) 216 and< 100 ESU 82.0 95.7 14% 84.1 2% 68.1 83.8 19% 67.0 -2%
Specialist dairying (FT 41) > 100 ESU 249.0 283.1 12% 258.3 4% 349.8 451.8 23% 368.5 5%
Specialist granivores (FT 50) > 100 ESU 328.7 319.7 -3% 331.1 1% 159.5 152.7 -4% 170.8 %
Mixed crops-livestock (FT 8) 216 and< 100 ESU 49.3 53.9 9% 50.3 2% 109.7 115.4 5% 115.1 5%
Mixed crops-livestock (FT 8) > 100 ESU 244.0 229.3 -6% 236.1 -3% 394.5 376.2 -5% 410.7 4%
Aggregated residue 354.5 388.9 9% 3711 4%

Source: own calculation

®> Partial SGM P2 and P3 are not identified or vemals for the selected farm types because thoséapart
standard gross margins belong to farming typesdeattified in the case of Denmark.



Table 4 presents a comparison between the prieisahling method and the estimated values
for the economic size of the farm type (ESU) ardléind endowment (UAA). Again, the
estimator outperforms simple scaling, leading tedocorrection of total area and Economic
Size of the farm groups.

Table 5 presents the deviation of crop groups Herdifferent farm types in Denmark. Two
aspects are worth commenting upon. Firstly, thaatiewm for the residual farm type is larger
than for the other farm types. The reason is thesimg rule for the residual farm type. The
deviations of farm types with a clear definitiogaeding specialization and economic size are
less prone to deviations as changes are restrimptdtie constraints which define farm size
and farm specialization. Secondly, small obserwatiare less robust and the percentage
deviation can be higher, as for example, roundegdfar stronger effect.

7 Discussion and conclusions

The paper motivated the introduction of a farm tigyeer in the CAPRI model, compared it to
alternative solutions and addressed the issue obresistent disaggregation of regional
agricultural data by farm supply. We will first disss the latter issue.

Consistent disaggregation problems are frequentgonomic analysis when working
simultaneously on different spatial scales or conmg different data sets. Our example
provides a solution when structural relations &t libwer level need to be maintained, here
relating to the characterization of farm size aadnf specialization. Examples for similar
problems are the estimation of land cover or areasspatial disaggregation exercise, where
one would like to keep cover and crop share reiatia certain bounds at lower spatial scales,
or the estimation of I/O coefficients consistentntational accounts while maintaining cost
shares from the original micro records.

We propose the application of a Bayesian motivagtmation framework which treats the
available disaggregated information, here the F&3,ds a random variable. Whereas the
disaggregated data provide prior information, cetesicy and definition based conditions
provide the data information. Their combination\pdes posterior estimates which fulfil the
top-down disaggregation requirement while exhagsthe information content of the raw
data. In our example, the estimator ensures tleatythe of farming of each group, as well as
the economic size of a farm group were not violag#idwing for a consistent disaggregation
of the CAPRI regional data base based on the F&bakse of Eurostat to source a layer of
farm type models. The main aim of introducing fatypes into the CAPRI model was to
improve policy impact assessments by considering fructural characteristics such as farm
size, crop mix, stocking density and vyields, inasrtb considerably reduce aggregation bias
and thus to improve the reliability of regional ukts. But equally, income effects as well as
environmental and social impacts can be analysdtercontext of farm specialization and
size.

What are the down sides of the CAPRI farm type apgn? First of all, the use of stylised
and relatively simple template models which aracttirally identical and express differences
between farm type and regions solely by parametierse might fall short of capturing the
full diversity of farming systems in Europe. In peular, the evaluation of policy measures
which impact on farm management decisions, suanasure handling or feeding practices,
demand models which comprise these as decisionablas. The relatively simple
representation of agricultural technology in CAR®Mmpared to approaches parameterised
based on biophysical models narrows down the sobmxtensions in that direction, albeit
the potential of the current template is not ydtyfexploited in CAPRI. However, the

structurally identical template model remains.
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Tableb: Estimatesfor selected crop activity level in Denmark

Type of farming Economic Size Ceareals Pulses, Potato and Sugar Beet Fodder Cropsand Gras Set-aside
Class
c c c c
5§ S 5 § S 5 § S 5 5§ £ 5
=2 =] T = =2 = T = =2 = ® = =2 = ® =]
£ < £ < £ < £ < £ < € < £ o £ <
B = & w3 B = 8 % % B 3 & % B 3 3 @ 3
LA a w a o a w a L a a w a r o a a w a
Unit hectare 1,000 1,000 1,000 1,000 1,000 1,000 1,000 01,00 1,000 1,000 1,000 1,000
Specialist cereals, oilseed and proteinx 16 and< 100 ESU 322 320 -0.6% 330 2.5% 13 15 15.1% 12 -3.9% 31 38 17.8% 67 537% 5 4 38 -17.8% 36  -26.1%
crops (FT 13)
Specialist cereals, oilseed and protein> 100 ESU 164 159 2.7% 165 0.6% 7 8 10.7% 7 7.4% 11 12 13.6% 2455.9% 20 18 -7.2% 21 5.6%
crops (FT 13)
General field cropping (FT 14) + Mix: > 16 and< 100 ESU 105 106 0.6% 105 0.5% 19 19 0.7% 19 -1.4% 65 84 22.4% 77 15.3% 17 4 1-22.3% 16 -9.4%
cropping (FT 60)
General field cropping (FT 14) + Mix > 100 ESU 183 181 -0.9% 180  -1.4% 52 50 -2.8% 53 3.3% 28 35 9489 52 45.8% 28 22 -29.2% 22 -30.9%
cropping (FT 60)
Specialist dairying (FT 41) >16 and< 100 ESU 16 17 2.9% 16 0.1% 47 63 25.5% 46 -1.9% 4 3 -23.4% 4 9.3%
Specialist dairying (FT 41) >100 ESU 73 74 0.3% 78 5.4% 3 3 0.1% 8 59.0% 239 355  326% 265 9.9% 28 17 -70.2% 17 -67.2%
Specialist granivores (FT 50) >100 ESU 19 117 17% 112 1.9% 2 2 2.4% 2 -11.4% 8 9 13.1% 14 41.5% 12 12 6.9% 15 22.6%
Mixed crops-livestock (FT 8) > 16 andk 100 ESU 66 66 -0.2% 67 2.0% 2 2 7.5% 2 -5.8% 29 37 21.8% 31 7.8% 7 7 0.5% 9 .5%1
Mixed crops-livestock (FT 8) >100 ESU 275 269 -2.3% 280 1.7% 15 15 2.2% 11 -35.7% 29 34 13.8% 64 54.2% 31 30 -3.9% 26 1948.
167 170 1.3% 135 -24.2% 4 4 9.1% 6 33.2% 140 169  17.3% 195  -20.9%17 25 31.7% 21 -46.4%

Aggregated residue

Source: own calculation



Updating and maintaining a regional data base wafittadditional breakdown by farm types
requires more resources, as does the applicatitreanlarged simulation tool.

The CAPRI farm type layer provides a complementgpproach to alternative farm type
approaches. Its strength rests firstly in the fhat harmonized data sources and assumptions
are applied across Europe; secondly, that the lsyé&mansparently linked with a complex
agricultural trade model so that the full rangeC#P measures and their interactions can be
analyzed; thirdly, that its maintenance and appbocaare cheaper compared to alternative
approaches should one aim at a full coverage dtthe

A possible drawback of opting for a disaggregatignfarm type instead of increasing the
spatial resolution of the model is the fact thahfagroups are not spatially explicit. That

renders a link to bio-physical models challengisgeag., the soils on which the farm groups
operate are not known. However, economic theorgesig that the distributional moments of
bio-physical attributes as soil, slope, surroundargl cover or climate for each farm type will

differ from the regional aggregated ones. Someaagbres therefore try a spatial distribution
of farm groups (see, e.g..#ERSENet al., 2006).
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