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Executive Summary

Within the FACEPA project, considerable resourcagehbeen allocated to implement and
validate the ‘general cost of production model (GEM). The outcome of the related
work is published in three connected reports: Teports describing the implementation,
validation and the results from the GECOM on theidaf national farm accountancy data
networks (FADN) and the EU FADN, respectively, aadeport providing an overall
synthesis and conclusions for future research anthé design of a related software tool.

This report presents the results of implementing &sting the GECOM on the basis of
German, Italian, Dutch, French and Bulgarian nali¢gtADN. Depending on the extent of
analysis which additionally has been carried outtfiese countries on the basis of the EU
FADN, the respective country chapters either preval full overview of results and
validation, or concentrate on specific issues, @ifferences between cost estimates based
on national vs. EU FADN.

The estimations based on t&erman FADN focus on the so-called production costs (1),
which includes all costs with the exception of sotr labour, land and capital. For this
formulation, the resulting income indicator is vefgse to the definition of farm net value
added in the EU FADN. An extended model then inetu@dosts for labour, land and
capital, i.e. accounting costs (e.g. rents, wagesyell as imputed costs for family owned
factors. The analyses focus on the impact of faharacteristics on production costs,
differences between results based on the naticeralus the EU FADN, the exploratory
application of a cross-entropy estimator, and thkdation of the estimated production
costs.

Following a short overview on the average productosts for the three main products
(wheat, milk, pig) during the period 1996 to 20@8duction costs are differentiated by
farm characteristics like region, land quality, tpaand full-time farmers, legal forms,
education of the farm manager, and between sps®thind non-specialised farms. For
wheat, there are large differences in productiasiscfl) between regions, with a maximum
of 149 €/t in Baden-Wirttemberg and minimum of B7in Niedersachsen, while for pigs
the differences are much smaller and for milk alnmasdifferences can be observed. Land
quality shows no significant impact on estimateddpiction costs for wheat and milk.
While part-time farmers have higher production sdb@n full-time farmers for wheat in
all years, this might also be related to scalectsteFor pigs and milk, the production costs
were only slightly higher for part-time farms. Faheat no clear ranking regarding the
production costs of different legal forms coulddiscerned, while for pigs, in most years
the highest production costs were estimated foapei partnerships. The same can be seen
for milk production, where private partnershipsoalsve mostly the highest production
costs followed by individual farms and the lowestdquction costs can be found for legal
entities. A negative correlation between the leseproduction costs and the education
level of the farm manager was detected, which migiwever also be due to size effects.
Surprisingly, for all three products the productioosts of specialised farms are mostly
higher than those for the average of all farms &ord non-specialised farms. The
estimations for wheat and milk show a clear digogssf production costs with farm size
due to reduced costs for overheads and depreci®iomteresting aspect is also that the



impact of the outlier elimination routine on resuk negligible for this differentiation: this
indicates that an adequate delimitation of samplesechnology may be important for
ensuring the robustness of the estimations.

To account for the increasing specialization in énea of beef and pig production with
respect to the processing steps and output producegecific analysis focuses on the
differentiation between bull fattening farms an@dplized suckler cow farms and on the
differentiation between pig fattening and pigledgiction, respectively. The results show
that specialized bull fattening farms have highest@nd return levels than the estimates
for all beef producing farms. The cost developmentspecialized suckler cow farms
coincides with that of the bull fattening farmsté&fdecoupling the profitability of suckler
cow production is to a large part depending oraR® payments. Costs for specialized pig
fattening farms are generally between 1000 and £200. Specialized piglet farms have a
higher cost level but also higher market returmg] an average achieve a slightly higher
income.

A comparison between the results using the EU FADN the German FADN highlights

significant differences. Three possible causes tuese differences are identified:

systematic structural differences in the two sasipldifferent weighting factors, and

differences in the data or aggregation of accotmtsriables. The differences in samples
and weights seem to explain only few of the obskrdi&ferences in the cost estimates,
while the impact of the data differences on estanatosts is rather large for some
products.

A generalized cross entropy estimator as an alieengo SUR estimation is tested for a
sample of farms in the region of Schleswig-Holstdihe cross entropy estimation avoids
the occurrence of negative coefficients, and allbovgclude a-priori information on the
probable level of individual cost coefficients. Hoqatory tests have been made using
different model design differing in the set of sagppoints as well as in the set of the prior
information. Results highlight that indicators foodel selection as well as the choice of
prior probabilities need to be made carefully, agytcan have huge influence on the
results. The benefit of the cross entropy estimater largest for small sample sizes for
which the SUR results are often less robust oraongible.

Last but not least the estimated costs are validdter this purpose, costs from other
sources are presented and compared to the estimasedigures. A complete validation
often proved to be impossible, due to a multitudedifferences in definitions of cost
categories and treatment of imputed costs. Howghercomparisons which could be made
for wheat and milk show a high similarity, for tbteosts as well as for single cost
categories, of the FACEPA estimates to those adradtudies. During a national workshop
with experts, the general trend of the estimatediyction costs for wheat, pigs and milk
over time was deemed plausible, however many stiggesvere made with regard to the
definition and presentation of those costs.

The next chapter presents and discusses the rebtdisied by applying the general cost of
production model to thétalian FADN. The main aim of this application is to compa
these results to those estimated on the basisedEthFADN, as the two databases differ
with respect to he number of farms included, th&@itef cost variables included, and the
weights used. The comparison covers productiorsaafssoft wheat, durum wheat, maize
and cow milk during the 2004-2007 period.



For soft wheat, the total cost estimations basethemational FADN are higher in two of

the four years, and many of the differences inviadial cost coefficients are statistically

significant. Especially the values obtained for Sdies are very different, which may be
due to a different aggregation in the two datasete results for durum wheat are very
similar with the exception of 2005, for which thaelwves based on the national FADN are
higher and seem much more plausible. Also for madimeresults are very similar with the

exception of 2007, for which again the values basethe national FADN are higher and

seem to better reflect the increase in fertiligedt plant protection costs. On average, for
the period analysed, total milk production costsvall as individual cost coefficients are

the same for both databases; however, for singdesymany differences occur and are
statistically significant.

The following chapter applies the general cost @idpction model to adjusteDutch
FADN data. The analysis focuses on comparing the da well as cost estimation of the
national FADN to that of EU FADN for the three mainoducts (milk, pig and wheat),
using a systematic stepwise comparison to isolaeeffect of different farm numbers,
different data and different weights.

For both milk and pigs, the effects of differenaeshe samples as well as of differences in
data on cost estimations are small, while diffeesnin the weighting scheme leads to
higher differences in some aggregated cost caegydfior total production costs however,
differences are small. For wheat, differences betwbe different model specifications are
quite large, both for single costs aggregates disaswdor total production costs. Generally,
the estimated costs for wheat fluctuate stronglgrothe years, show some negative
coefficients, and seem too high to be plausibledetailed comparison of the data in the
two databases confirms the results for the costnatbns, indicating that the different
weights are the main cause for the observed dissiti@s. For pigs, the analysis highlights
that for a calculation of per ton production cdststhe output pig, it is advisable to use the
liveweight prices included in the national dataehass these are systematically lower than
those reported in the Eurostat database.

The next chapter is based on #reench FADN, which includes almost the same number
of farms for France as the EU FADN, but uses diffiémweighting factors. First, the impact
of outlier elimination on production cost estimai®snalysed. Over the 1995-2007 period,
the trimming process eliminates approximately 1éh&sample farms. While the R-square
of the regression equations generally improve #lighariability of estimates increases for
many inputs. For wheat, differences in estimatest @wefficients are not statistically
significant, and total costs estimates are simifiétn and without outlier elimination.

The analyses then focuses on a comparison of tHeOBMEoutput for EU FADN to the
results of a very similar national estimation mo@@butprod as well as to results from
technical surveys. Generally, the level of costswbleat and corn estimated with the
GECOM andCoutprodmodels are very similar, though for some inpuss leariable over
time in the GECOM model. Especially for fertilizand depreciation costs, the two model
estimates are highly correlated. For pigs, theediffices between the two model estimates
are a bit larger even when accounting for the difiie treatment of home-grown seeds and
feed in the two models.

For crop products, model estimates could be condparsurvey data for the period 2002-
2007. For wheat, the level of estimated seed caxsdsslightly higher than the survey



figures, while fertilizer costs are very close e taverage level of the survey results over
the 2004 to 2007 period. Crop protection costsregtis appear to be systematically higher
than the average survey figures, however, the gétrend of the survey figures seems to
be well apprehended by the common trend of the G#@@d Coutprodestimates. Survey
fuel and energy costs are consistent with the mesléinates. The estimated depreciation
costs follow the same trend as the depreciatiamrdig) from the surveys, though the levels
are not directly comparable due to different rutasthe calculation of depreciation rates.
The costs of land for common wheat estimated byntbdels are higher than the figures
given by the surveys. Moreover, for the land casis,cross-time variability of the model
estimates appears to be somewhat contradictorythétsmooth trends of the survey data,
and it is concluded that smoothing the estimatdl wimoving average on a three-year
basis can be a reasonable practice. Total coshass for wheat over the 2002-2007
period of time appear to be a bit higher than #wults of the technical surveys. For corn,
estimated seeds and crop protection costs are laviér than reported by the surveys,
while energy and fertilizer costs seem to be sigaiftly higher; however, this validation is
impeded by unexplainable large variations in theeyfigures for fertilizer costs.

For fattening pigs, estimated costs are comparesliteey results for the period 1995 to

2007. The level of estimated feeding costs, whagrasents the most important cost item,
is very similar to that reported by the surveysi afosely follows the same trend over

time. For total variable costs, there is a veryselsimilarity between model estimates and
survey results for production costs per ton usixtgreally calculated carcass prices, while
results on costs per livestock unit are less catedl For overheads and fixed costs, the
results depend strongly on the model specificatint are closest to the survey results for
the GECOM model without explicit estimation of hogrwn feed costs.

For cow milk, estimated costs are also comparesuteey results for the period 1995 to
2005. Moreover, a complementary comparison overl®85-2003 period has been made
with a previous study, based on EU FADN. The surastimated feeding costs, one of the
major cost items, is very close to those reporteth by the surveys and the study, and
nearly follows the same trend over the periodsregfeed. However, a slight but noticeable
difference has been found in the allocation of £dmtween the purchased feed and the
fodder production cost, the model estimates beighen than the survey results for the
purchased feed and vice versa for the fodder inputstotal variable costs, the operation
costs issued from the surveys are close from thdeimestimates, and follow the same
trend over the 1995-2001 period with an attenuatibthe downward trend observed in
2002-2005, compared with model estimates. For @azth and fixed costs, the estimates
depend on the model specification. The model estisnavithout explicit estimation of
home-grown feed costs are closer to the surveyltsetiian the ones of the standard
GECOM model. The two model specifications are pcally equivalent for the
depreciation cost estimates, and are significanitiher than the survey results. However,
for land costs, the standard GECOM model estimatessignificantly lower than the
survey results and do not follow the survey tremerdhe 1995-2000 period.

The final chapter is based on tBalgarian FADN for the years 2005 to 2007. For wheat,
estimated production costs reflect the increaseput prices during the period analyzed, as
well as the poor harvest in 2007. For milk, dasaés could not be fully resolved and seem
to be partly responsible for rather large fluctoiasi of estimated production costs.
Estimated cost in milk production are significantligher than results from a survey of



dairy farms. The model results for pig productiodicate a marked rise of production
costs from 2005 to 2007, mostly due to an incred$eeding costs.

Vi
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Abbreviations and Acronyms

FAM FranceAgriMer

FGC Farm Grown Consumption

GECOM General cost of production model

GPCA Generalized Principal Component Analysis

GTE Technico-Economic Management Survey

IE Institut de I'Elevage

IFIP French technical institute for the pig

IPPAP Indice des Prix des Produits Agricoles artadBction
LU Livestock Unit

NSI Bulgarian National Statistic Institute

MAF Bulgarian Ministry of Agriculture and Food
ONIGC Office national interprofessionnel des grandeltures’
SSP French Office for Agricultural Statistics

UAA Utilisable agricultural area

Input categories

FEEDPC: Feed purchased

FEEDHC: Feed homegrown

VETCOS:  Veterinary costs and other livestock specidsts

SEED: Seeds (purchased and home grown)

FERTIL: Fertilizer

CRPROT: Crop protection

MOTFUE:  Motor fuel and lubricants

OENERG: Electricity and heating fuels

CONWOR: Contract work

BUILUK: Upkeep buildings

MACHUK: Upkeep machinery

OTHSIC: Other costs (car expenses, other costsscfopestry specific costs, water,
insurance, other farming over heads and insurahfzgra buildings)

LANDCO: Land rent and taxes on land and buildings

INTERE: Interest paid on all loans

DEPREC: Depreciation

TAXES: Taxes

SUBSID: Subsidies

NETVAL: Net value added



Italian cost aggregates

SFC: Seed, Fertilizers, Crop protection (SEED + FIEER- CRPROT)

MO: Motor fuel and lubricants, electricity and Hhegt fuels
(MOTFUE+OENERG)

Cw: Contract work (CONWORK)

BM: Building and Machinery (BUILUK + MACHUK)

OC: Other costs (OTHSIC)

LI: Land costs and interests (LANDCO + INTERE)

DT: Depreciation and taxes (DEPREC + TAXES)

S: Subsidies (SUBSID)

NV: Net value added (NETVAL)

SE: Seeds (SEED)

FE: Fertilizer (FERTIL)

CR: Crop protection (CRPROT)

German region codes

BB Brandenburg

BW Baden-Wirttemberg

BY Bayern

HE Hessen

MV Mecklenburg-Vorpommern
NI Niedersachsen

NW Nordrhein-Westfalen

RS Rheinland-Pfalz + Saarland
RP Rheinland-Pfalz

ST Sachsen-Anhalt

SH Schleswig-Holstein

SN Sachsen

TH Thiringen
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1 Introduction

Within the FACEPA project, considerable resourcagehbeen allocated to implement and
validate the ‘general cost of production model’ (GEM; Surry et al., forthcoming). The

outcome of the related work is published in thremnected reports: Two reports
describing the implementation, validation and tbsuits from the GECOM on the basis of
national farm accountancy data networks (FADN) stielEU FADN, respectively, and a

report providing an overall synthesis and conchusidor future research and for the
software tool developed in work package 4.

This report presents the results of implementing &sting the GECOM on the basis of
German, ltalian, Dutch and French national FADNp&waling on the extent of analysis
which additionally has been carried out for thesentries on the basis of the EU FADN,
the respective country chapters either providelleofierview of results and validation, or
concentrate on specific issues, e.g. differencesden cost estimates based on national vs.
EU FADN.

All country applications used the same methodokdgapproach. To estimate the cost-
allocation coefficients from farm accounting dataed of linear equations is considered
where the derived demand from fafnfor each input is represented as a function of

several outputk. The output of the various products is denoyedk =1,....... K) and the
X (i=1....... J) represent the non-allocated costs of the produdtotors. Assuming |
inputs used by F farms to produce K outputs th@seguations can be written as

K
1) Xip = Zﬂlk Yie T U »
k=1

where

Xi is the total cost of inputpaid by farnf (including subsidies and net value
added),

Ykt is the total value of outpltproduced by farm,

Pi is the unknown technical production coefficientiieh is defined as the
average (for all farms) expenditure on input i lieggito produce one unit
of output valuek,

U is the error term specific to each input and farm.

On each farni, the observed costs in inpudiffer from the theoretical costs by a random
termuy of zero expectation and is independent from ona tarthe next.

In order to achieve the accounting consistencyhefrhodel, a constraint ensures that the
sum of output values equals the sum of input cphkis net value added the model is
estimated subject to:

(2 Zﬂik =1
k=1

This equation ensures that the production coefftsiadd up to one.



The subsidies enter the model as an independeabl@amwith negative values. Thus, it is
possible to derive the average amount of subsmtiesciated with the production of one
unit of output value k. The net value added is cosapl of the sum of output value plus
subsidies minus input costs. Using the aforemeatiomomenclature this relation can be
written as:

K -1
(3)  Netvalue added= >y, = X
k=1 i=1
For the FACEPA project, the production cost analyscludes up to 18 aggregated input
categories, including subsidies (defined as negatiput) and net value added, as well as
31 output categories. The model was estimated uSIA§ based on the so-called
seemingly unrelated regression (SUR) procedureorptete description of the GECOM
model, the econometric specifications and estimapimcedures is given in Surry et al.,
(forthcoming).



2 Results for German national FADN

Authors: Anja Berner, Werner Kleinhanss, Frank Offermann
von Thinen Institute (vTI), Braunschweig

This chapter presents and discusses the resulinebttby applying the general cost of
production model to the German national databafter A brief description of the data and
the results for the three main products, this stiodyses on the differentiated analysis of
the impact of farm characteristics, like type, sitelocation on production costs. In
addition, possibilities for adjusting the model gfieation to improve the estimation of
production costs in pig and beef production ardyaed. The next part of this chapter then
compares the results to those obtained by usindeth&ADN, and examines the causes
for observed differences. Then the outcomes ofxpitoeatory application of a generalized
cross entropy estimator as an alternative to SUiRhason are discussed. Last but not least
the estimated costs are validated. For this purpmssts from other sources are presented
and compared to the estimated cost figures. Fumihwe, the experiences and
recommendations from the national workshop witheetgpare reported.

2.1 Data

In most Member States, the European FADN was aotest from scratch; several Member
States were already conducting agricultural suniesed on farm accounts. Germany for
example had a system since 1965. Thus, EuropearNFR&Derived from national surveys,
carried out by the Member States of the EuropealorUrMost countries use their own
rules to manage the national FADN and then creapeaific file to complete the European
FADN. Although the FADN datasets at the Member &tatd EU level are to a certain
extent harmonized, differences occur. For examp®DN data for input and output
categories tend to be more aggregated at the BEtJahthe Member State level (Delame
and Butault, 2010). While in most Member StatesrthBonal sample equals almost the
sample for the Commission, (Delame and Butault,02@ermany has a greater national
sample than is included in the EU-FADN (see Takld .2

Table 2-1: Sample size of German and EU-FADN
2005 2006 2007

EU
7,046 7,529 7,660

Germany
12,169 11,720 11,508

Germany* (> 16 ESU)
10,420 9,778 9,955

Source: Own illustration based on EU-FADN DG-AgrBland German national FADN.

! It should be noted that in Germany, many farm antorefer to a farming year and not a calendar
year, e.g. the data from EU FADN 2005 usually eferaccounts for the farming year 2005/06. In
some national publications based on the German FABdNsame farming year may be labelled
2006. To avoid confusion, we use the year clasgifio of EU FADN for all data bases in this
study.

2 German national FADN = BMELV-Testbetriebe



The availability of a more detailed data base,edéht weights as well as a larger sample
size motivate the application of the GECOM to thexr@an national FADN.

The German dataset works with four-digit numbersti@ corresponding row and a two-
digit number for the column which can be found iocale catalogue. To apply the general
cost of production model, the EU codes for thenestion have to be translated into
German codes. As stated before, the EU cost caésgane more aggregated as the national
cost categories, so that one EU code can compuseas&erman codes.

The structure of the model is the same as for tSBEGM model. Included are 15-18 input
variables as well as 31 output categories. Sulssididude all coupled subsidies as well as
all 2" pillar payments, but exclude the decoupled Sifilem Payment. Generally, the
model was formulated to estimate the so-cgliextiuction costs (l)i.e. including all costs
with the exception of costs for labour, land angiteh For this formulation, the resulting
income indicator is very close to the definitionfafm net value added in the EU FADN.
An extended model then included costs for labcamdland capital, i.e. accounting costs
(e.g. rents, wages) as well as imputed costs foilyaowned factors:

e Land costs: all costs for rented land.
e Labour cogs: costs for external employees (no family labour).
* Interest: Interest payments on borrowed capital
¢ Own land: Imputed costs for own land (valued at regionatakprices).
e Family labour: Imputed costs for own labour
» Own capital: Imputed interest for own capital (at 4.5 % ingtnete)
For some of the graphs, costs were aggregated t@rfgllowing definitions:
e Specific cost: costs for feed, veterinary and other livestockesfic costs, seed,
fertilizer and crop protection.

« Non-Specific cost: All other costs, except depreciation (motor fueher energy
costs, contract work, building, machinery, othests@nd taxes)

e Production cost (I): All costs described under specific and non-speaibst,
including depreciation.

2.2 National average production costs

This chapter will provide a brief overview of thepdication of the general cost of
production model to the total German national FABAMple, and the related results
concerning the development of the production costsheat, pigs and milk. In Figure 2-1
the production costs per hectare of wheat from 163808 are illustrated.



Figure 2-1: Production costs (I) of wheat 1996-20A8tional average
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Source: German national FADN.

Production costs of wheat vary in a range of 47670 Euro per hectare, with a minimum
in 2002. After the decrease in 2002 the costsagsen until 2004 to almost its maximum
value, after that the costs are more or less conhstdh a value just slightly higher than
600 Euro per hectare. The increase over time ofifipecosts is compensated by the
decrease of non-specific costs and depreciation.

Production costs of pigs have almost continuousbnrsince 1998, to a value of more than
800 Euro/LU (Figure 2-2). The strong rise of praitut cost observed in the last two years
reflects the increase of feed prices during thebde

Figure 2-2: Production costs (l) of pigs, 1996-2068tional average
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Source: German national FADN.



The production costs of milk had been almost caratatil 2006 and have varied only in a
range of 210 to 240 Euro per ton. In 2007, thescaste to a maximum of 290 Euro per ton
due to higher costs for concentrates. In 2008 giceounting year 2008/09 for most farms
in Germany), the costs decreased again to a vaReOdEuro per ton.

Figure 2-3: Production costs () of milk, 1996-200tional average
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Source: German national FADN.

2.3 Differentiating production costs by farm characteristics

2.3.1 Regional differentiation of estimates

The regions in Germany differ, often significanthyjth respect to climate, soils and
production and farm structures, and a-priori weeexgorresponding regional variations in
production costs. In the following, the cost of gwotion model is estimated for all German
Laender (excluding the city states) for the yead=2for the three chosen agricultural
products (wheat, pig, milk).

Table 2-2 shows the estimates for wheat for 200fany of the coefficients are not
statistically significant at 95% significance levelhe results also show negative
coefficients (including statistically significanvefficients) for some regions. In general the
coefficients vary strongly between the differengjioms, also when excluding the non-
significant ones. For ‘fertilizer’ for example tlw®efficients vary between 0.13 (NI) and
0.31 (MV).

% For the abbreviations see the general abbreviatiohacronym section.



Table 2-2: Estimated cost share coefficients foeatHor different German regions, 2005

BW RS BY HE NI NW SH TH ST SN BB MV

N 67¢ 51C 97¢ 452 69: 63C 387 274 392 361 20¢ 262
@ output (€/he 68¢ 602 69¢ 644 73C 781 802 614 578 547 51¢ 682

Seeds 0.07 0.00+ 0.10 0.07 0.04 0.08 0.07 0.06 0.10 0.05 0.10 0.06
Fertilizer 0.14 0.21 0.18 0.19 0.13 0.16 0.18 0.30 0.16 0.18.260 0.31
Crop protection  0.20 0.13 0.17 0.23 0.16 0.19 0.22 0.21 0.1®.15 0.18 0.22
Motor fuel 0.11 0.17 0.16 0.08 0.10 0.08 0.12 0.21 0.11 0.10.150 0.11

Other energy 0.08 0.01+ 0.05 -0.01+ 0.02« 0.04 0.02* 0.04 -0.04 0.0¢ 0.01+ 0.00*
Contract work 0.09 0.08 0.08 0.61 0.03 0.20 0.02 0.05* 0.16 0.14 0.02 0.13

Building -0.01+ 0.03* 0.00+ 0.02* 0.01*+ 0.04* 0.00+ -0.02*+ -0.01*+ 0.05* -0.03* 0.03
Machinery 0.12 0.10 0.14 0.05 0.06 0.05 0.07 0.11 -0.05 0.00.03* 0.11
Other costs 0.16 0.19 0.04 0.14 0.06 0.04 0.04 -0.07 0.42 0.07 0.22 0.13
Depreciation 0.24 0.09 0.33 0.25 0.20 0.17 0.14 0.27 0.15 7 0.10.24 0.19
Taxes 0.0x 0.02+ 0.02 0.00-+ 0.03 0.02 0.02 0.06 0.01 0.00+ 0.01+ 0.04

*= Not statistically significant at 95 % level.

Source: German national FADN 2005 and own calaumhati

In Figure 2-4 the fertilizer costs for the diffetenegions are shown. this time per ton of
wheat, to account for differences in yields. Inédds also the confidence interval ()2
and the mean as well as minimum and maximum. IthEseen that NI has the lowest
fertilizer costs with approximately 12.90 Euro/tdatme highest are the fertilizer costs in
MV with 31.33 Euro/t. The mean is around 19.83 Huro

Figure 2-4: Fertilizer costs per ton of wheat faffdrent German regions, 2005
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Source: German national FADN 2005 and own calcuhati

The average (2007-2009) production costs (excluthing cost and interest) per ton of
wheat for different German regions are shown irufdg2-5, differentiated into specific
costs, non-specific costs and depreciatidincan be seen that the production costs vary
between different regions. Very high productiontsasrer the whole period shown can be
found for BW with a mean over the years of 149 @Hhereas the lowest average costs can

“ For the description of these cost categories age .



be found in NI with 107 €k.The highest value for specific costs can be fofordSH,
whereas BW shows again the highest costs for necHspcosts and depreciation.

Figure 2-5: Production costs () per ton of whemtifferent German regions (& 2007-2009)
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Source: German national FADN and own calculations.

Table 2-3 shows the estimated coefficients for pays2005. In general a high share of
coefficients is statistically significant. Overalie variation of regional estimates is lower
than for wheat. The highest variation is observed fpurchased feedstuff’ and
‘homegrown feedstuff’.

Table 2-3: Estimated cost share coefficients fgspn different German regions, 2005

BW RE BY HE NI NW SH TH ST SN BB MV

N 451 174 88¢ 371 752 63: 221 11¢ 75 13€ 6¢ 4C
@ herd size (LL 67 64 49 46 138 140 177 365 166 151 432 385

Purchased feed 032 027 028 0.28 0.38 0.33 0.31 034 03544 0031 046
Home-grown feed  0.11 0.16 014 0.18 0.07 0.11 0.06 0.05 0.08.05 -0.02 0.0x
Veterinary costs 0.06 008 0.07 0.06 0.08 0.06 0.17 0.10 8 0.00.10 0.11 013

Seeds 0.06 0.02 0.00-0 0.01+ 0.00+ 0.01+ 0.00+ 0.01*+ 0.01 -0.01+ 0.01 0.00¢
Fertilizer -0.01 -0.02 -001 -0.01 0.00 0.00 001 -0.02 020. 0.00+ 0.02 0.00
Crop protection 0.01 001 0.00 0.01 0.01 0.00 000 6.0®00* 0.00+ 0.02 -001
Motor fuel 0.02 006 0.01 0.000 o0.01 0.01 0.01 0.06 0.01+ -0.01* 0.02 0.02
Other energy 0.04 004 004 0.05 0.06 0.05 0.05 0.08 0.05 5 0.00.04 0.07
Contract work 0.03 0.04 0.02 0.01 0.03 0.03 0.02 0.04 -6.0D.05 0.01+ -0.01+
Building 0.01 0.02 0.01 0.02 0.01 0.01 0.02 0:010.01 0.04 0.04 0.01
Machinery 0.03 0.02 0.02 0.01 0.02 0.03 0.03 0.000.00+ 0.01+ 0.04 0.03
Other costs 0.05 003 0.05 0.62 0.03 0.04 0.05 0.08 0.02* 0.04*+ 0.05 0.04
Depreciation 0.09 0.07 0.08 0.09 0.07 0.07 0.05 0.08 0.10 6 0.00.10 0.08
Taxes 0.00 0.06 0.00+ 0.00* 0.00 0.00 000 001 0.00 0.60 0.00 0.00

* = Not statistically significant at 95 % level.

Source: German national FADN 2005 and own calcuhati

> Note that results for BB and SN are excluded haue,to a high amount of negative values.



Although the costs for purchased and homegrownsteédare different between the
regions, the sum of both is approximately the samal regions (Figure 2-6). The lowest
total value can be found in SH (276 Euro/LU) ane tighest in ST with 397 Euro/LU,
while the mean is around 350 Euro/LU.

Figure 2-6: Purchased and homegrown feedstuff qmstdivestock unit pig, 2005
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Source: German national FADN 2005 and own calaumhati

The two year (2007, 2009) average production qustdivestock unit pig are presented in
Figure 2-7. The results for TH, SN and ST seem tineable, due to implausible high

value for ‘other costs’ in TH and feed costs in &1d SN (which might be due to the
sample size — 136 in SN, 75 in ST) and are thezedacluded in the graph. Otherwise the
highest average production costs for all yearsbeafound in BB with 727 €/LU, whereas

the lowest average costs can be found in HE with@&U. But in general there is no big

difference in amount and structure of the productiosts between the different regions.

Figure 2-7: Production costs (I) per livestock upig in different German regions (@ 2007, 2009)
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Source: German national FADN and own calculations.

® The year 2008 is excluded here, as it shows nmapjausible negative values.



The estimates for milk for 2005 show significanguks for many cost items (Table 2-4).
Here the variation across the different regionslse relatively low. It is again the highest
for ‘homegrown feedstuff’ followed by ‘other costsind ‘subsidies’. The smallest
difference can be found for ‘taxes’ and ‘other gyerosts’.

Table 2-4: Estimated cost share coefficients fdk tmy German regions, 2005

BW RE BY HE NI NW SH TH ST SN BB MV

N 55€ 35C 152¢ 292 69¢ 51¢€ 388 17z 294 182 131 14
Dyield (kg milk/cow 5586 610C 583t 6291 712¢ 668: 727¢ 716€ 711¢ 720z 7031 746

Purchased feed 017 016 011 016 016 018 012 020 02714 0021 014
Home-grown feed 002 003 007 006 002 001 6.0023 005 011 011 0.07
Veterinary costs 0.08 009 007 010 0.08 009 016 0.0 80.00.09 0.10 0.15
Seeds 0.0x 001 o001 O0O0OF 001 o001 002 001 003 0620.01 0.02
Fertilizer 0.01 002 002 002 003 002 002 0.01 004 0.02.030 0.03
Crop protection 0.06 001 000 000 001 000 001 002 002 001 001 000
Motor fuel 005 004 004 005 004 004 003 006 006 005.050 0.04
Other energy 003 002 003 003 003 003 002 004 0033 00m03 0.02
Contract work 005 004 004 004 006 006 008 -0.01003 003 -0.02 0.05
Building 0.00+ 001 001 001 001 001 002 005 001 (000002 0.01
Machinery 006 004 004 004 005 004 005 006 007 0.04010.0.03
Other costs 0.07 007 009 006 006 007 007 008 0.0005 004 0.05
Depreciation 020 019 024 019 016 015 015 017 010 7 0.10.11 011
Taxes 0.01 0.06 001 00C 000 000 001 001 0.01 0.60 0.00 O0.00*

* = Not statistically significant at 95 % lev
Source: German national FADN 2005 and own calaumhati

Figure 2-8 shows the production costs per ton ok rm 2005 for purchased and

homegrown feedstuff, which vary significantly betme regions. The lowest are the
production costs in SH with approximately 35 Eyrafile the highest costs can be found
in TH with 121 Euro/t. The mean is around 67 Eynetiereas the median is at 57.5 Euroft.

Figure 2-8: Purchased and homegrown feedstuff qustdon of milk, 2005
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Source: German national FADN 2005 and own calcuhati
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In Figure 2-9 the average production costs pemtdk are illustrated. The highest mean
production costs over all years can be found forwith 280 €/f and the lowest can be
found in NI with 226 €/t. TH also shows the highealue for specific costs, whereas ST
has the highest value for non-specific costs as ageBY for depreciation. Generally, the
level as well as the regional differences in praduccosts seem plausible, at least for the
old Laender. The estimates for the new Laender weneetimes less robust, possibly due
to smaller sample sizes, and are surprisingly higtich might partly be due to accounting
rules (e.g., the accounting period differs betwédegal and family farms) and data
problems (e.g., single farm accounts may not pfgpeflect true costs due to the often
rather complex legal structures of multi-farm hofgs in one enterprise).

Figure 2-9: Production costs (l) per ton of milkdifferent German regions (@ 2007-2009)
300

250 —

50 -

SH NI NW HE RS BW BY BB MV SN ST TH

@ Specif. cost @ Non-spec. cost O Depreciation

Source: German national FADN and own calculations.

2.3.2 Differentiation by land quality

Land quality is expected to affect production cqms physical output due to its impact on
yields in crop production. A priori, it is expectdtht on good soils, wheat production costs
per t are lower due to higher yields, and lowerfilk due to higher fodder yields and thus
lower feeding cost$.The Germany FADN provides the opportunity to cugarms via a
so-called ‘reference value of land’ (German: ‘Veighswert’) (in Euro/ha UAA), which
assigns a value to every farm depending on thealatite conditions. For 2005, the value
ranges between 50 and 2225 Euro/ha (Figure 2-10% dasses were generated, however,
for the estimation the first class (50-200 EuroMvapn’t considered, as the sample size is

" For TH only the mean over 2007 and 2009 is caleuts most cost figures in 2008 are negative
and non-significant.

8 Pig production costs were not analysed, as the@sonnection between soil quality and pig
production.
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too small. The general cost of production modelgplied to these different samples based
on the reference value (RV).

Figure 2-10: Size range of the reference value &fn@n farms, 2005
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Source: German national FADN 2005 and own calauhati

Figure 2-11 shows the mean of the production cpstston of wheat for different size
classes of the reference value for the years 1998-2Additional the minimum and the
maximum values are shown to illustrate the vamatbthe values over time.

Figure 2-11: Production costs (l) per ton of whégtland quality (@ 1996-2008)

250
Mean
I Min/Max

200 +
150
g -
5
w

100 I

50 +— —
O T T T T T
200-350 350-500 500-650 650-800 800-950 950-1100 1100-1250 >1250
Reference Value
2005 200-350 350-500 500-650 650-800 800-950 950-1100 1100-1250 >1250
N 266 859 1208 1090 788 609 346 564
@ yield (€/ha) 735.1 653.8 648.3 670.7 747.8 747.0 735.1 769.7

Source: German national FADN and own calculations.

The mean varies between 80 and 117 Euro/t, wherdhifhest value can be found for
farms with an RV of 800-950 Euro/ha followed byrferwith an RV of 500-650 Euro/ha.
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Surprisingly, farms with an RV of less then 500 &ha have on average lower production
costs then farms between 500-650 and 800-950 EaurBilt as the variation of the values
over time is very high, the results are robustbphdy due to small sample sizes.

In Figure 2-12 the mean production costs per tomik for different reference value
classes for the years 1997-2008 are illustratechirAghe minimum and the maximum
values are shown.

Figure 2-12: Production costs (I) per ton of milik land quality (& 1997-2008)
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N 645 1500 1267 815 429 247 110 250

@ yield
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Source: German national FADN and own calculations.

It can clearly be seen that the production costsriitk are rather homogenous; they vary
between 223 and 236 Euro/t. For milk also the diffiee between the minimum and the
maximum value is much smaller than it is for wheat.

2.3.3 Differentiation between part- and full-time farmers

For individual farms and private partnerships therethe possibility to cluster farms
depending on their type of business (full- and tien€). Here, full-time businesses are
defined as those greater than 16 ESU and withaat lene AWU. The German dataset for
2005 consists of mainly full-time farms (90%); 0% are part-time farms.

Table 2-5 shows the production cost estimates dititime farms in 2005. Also, the
statistical significant differences between fulhdapart-time farms in 2005 are illustrated.
It can be seen that 27% of those coefficients shawa significantly different at 1%
significance level. About 35% are significantlyfdient at 5% level.
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Table 2-5: Estimated cost share coefficients fdrtione farms, 2005

Wheat Barley Potato Sugar- Rape Cattle Pig Milk
beet seed

Purchased fe¢ 0.192 % 0.34%* 0.18% ***
Home-grown fee 0.038*  0.07z%+*  0.07€
Veterinary cos 0.06¢ 0.09Z %+ 0.10F ***
Seed 0.06¢ 0.082 0.16:2 0.05¢ 0.04¢ 0.01¢ 0.00: 0.01:
Fertilize 0.17¢ 0.201*+  0.06<**  0.05¢ 0.25¢ ** 0.04¢ =+ -0.001 0.021
Crop protectio 0.207 = 0.182%+  0.081*+  0.04¢ 0.15¢ 0.01¢ 0.00¢ 0.012 *
Motor fuel 0.12% * 0.17¢ =+  0.067 0.04¢ 0.121 0.09¢ * 0.01%+ 0.05¢ *
Other cost 0.017 * 0.02%* 0.00¢ ** 0.00¢ 0.01¢ 0.02& =+ (.05t 0.03(
Contract worl 0.052 % -0.04:2 0.03: 0.107 0.04¢ * 0.061 * 0.017 * 0.01€ *
Building 0.00¢ 0.04¢ 0.00¢ 0.01¢ -0.01%* 0.027++  0.017 0.01¢
Machinen 0.042++  0.141 0.06¢ 0.02¢ 0.04: 0.07¢* 0.02€ ** 0.05Z *
Other cost 0.00& ++  0.241 0.011 -0.01¢ =+ 0.08€ ** 0.09C*++  0.02<* 0.02¢ #
Depreciatiol 0.191 0.24& =+ 0.09( 0.071 0.01¢ 0.21%+ 0.09( * 0.13¢
Taxe: 0.02( -0.00¢ =+ 0.00< 0.01( 0.02¢ =+ 0.01¢ 0.00¢« 0.00¢
Subsidie -0.01¢* -0.08¢ * 0.03¢ -0.16¢ -0.05(C
Net Value 0.11f+ -0.20€ =+ 0.41¢ 0.581+ 0.16( 0.181%+  0.23¢ 0.29¢

Statistical significance of the difference of theefficients between full- and part-time farms.
** =1 9% sign. level, ** = 5 % sign. level, * 10 % sign. level.

Source: German national FADN 2005 and own calcuhati

For the three chosen products the estimated priodunbsts are illustrated in more detail.
Figure 2-13 shows the production costs per hecthreheat for full- and part-time farms.
It can be seen that for all years part-time far@gehhigher production costs than full-time
farms, mainly due to higher non-specific costs. sehdifferences might be due to scale
effects in production, as full-time farms cultivaie average 139 ha UAA (in 2005) and
part-time farms only 27 ha.

Figure 2-13: Production cost (I) per hectare of vahéor full- and part-time farms, 1996-2008
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2005 Full-time Part-time
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Source: German national FADN and own calculations.
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Part-time farms show in the first years until 20@1downward trend in the production
costs, whereas in the last two years there iscamishese costs, reflecting increased prices
for fertilisers and energy. The production costddr full-time farms are more volatile
over the years, but no clear trend can be seeyyvtry in a range of 470-675 Euro/ha.

In Figure 2-14 the production costs (I) per livegtanit of pig for full- and part-time farms
are illustrated. The production costs for part-tifaems are slightly higher in 8 of the 12
years shown, and for some years (e.g. 2000, 2Q@0%B)2he costs are almost equal.

Figure 2-14: Production cost (1) per livestock uaftpig for full- and part-time farms, 1996-2008
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Source: German national FADN and own calculations.

Figure 2-15 shows the production costs per tonitd. mhe production costs for part-time
farms are in the beginning higher then those dftfime farms, but during 2005 to 2007 it
is the other way around. Generally, non-specifst€@and depreciation per ton are slightly
higher in part time farms. The production costfutiftime farms are more or less constant
(with only a slight raise in 2001) until 2006, wheahey rise to a peak in 2007, before they
fell again in 2008. The production costs of pamdifarms are also more or less constant
until 2003, where they start decreasing until 2@@8ore they rise again for the last couple
of years, with a maximum in 2008. However, it sldobk noted that the sample size for
milk production of part-time farms is relatively ath(174 farms in 2005).
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Figure 2-15: Production costs () per ton of mitk full- and part-time farms, 1996-2008
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Source: German national FADN and own calculations.

4.3.4 Legal form

Farms are operating under different legal forms&Gérmany there are three different main
types: individual farms, private partnerships (as German GbR, OHG, KG) and legal
entities (e.V., GmbH, e.G., AG). While in the olddnder individual farms still dominate
farming, in the new Laender the structures are nmote diverse. Figure 2-16 shows the
distribution of these three types of legal formsF#DN (full-time) farms for the new
Laender of Germany in 2005. A priori, no clear hyygses on the impact of legal form on
production cost exists: While individual farms miagnefit from better incentive structures
and lower transaction costs, private partnershiyslegal farms may be more professional
and more oriented to profit-maximization.

Figure 2-16: Legal form of full-time farms in 206% new Laender of Germany

Legal entity
24%

Individual farms
55%

Private partnerships
21%

Source: Own illustration based on German natioAdIR.
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The general cost of production model is appliedhtese different types of farms. The
results for the three chosen products are showiraile 2-6. The coefficients with a star
are statistically significant at 95% significanesgél.

While for milk most coefficients are statisticalfjgnificant at 95% level, pig and wheat
show several non-significant coefficients, espécialr legal companies.

Table 2-6: Estimated cost share coefficients féfedint legal forms, 2005

Input Wheat Pig Milk
FEEDPC individual enterpris 0.31(* 0.15¢ *
private partnersh 0.29¢* 0172+
legal entity 0.35¢ * 0.20( *
FEEDHC individual enterpris 0.05¢ * 0.10:*
private partnersh 0.047+ 0.05:*
legal entity 0.027* 0.09¢ *
VETCOS individual enterpris 0.10¢s* 0.107*
private partnersh 0.13(* 0.13:*
legal entity 0.11¢+ 0.10¢ *
SEEC individual enterpris 0.07:* 0.01¢~+ 0.01¢*
private partnersh 0.13:* 0.01¢+ 0.02t *
legal entity 0.06( * 0.00t 0.01¢+
FERTIL individual enterpris 0.16¢* -0.00: 0.02¢ *
private partnersh 0.1971+ 0.007 0.01:*
legal entity 0.20¢ * 0.001 0.02(*
CRPRO individual enterpris 0.15¢ * 0.01t+ 0.00¢ *
private partnersh 0.19¢* 0.012+ 0.00¢ *
legal entity 0.22¢* 0.012+ 0.01f+
MOTFUE individual enterpris 0.14¢ + 0.011+ 0.03¢ *
private partnersh 0.07¢* 0.00¢ 0.057*
legal entity 0.12:+ 0.021+ 0.05¢ *
OENERC individual enterpris 0.00¢ 0.02¢ 0.02¢ *
private partnersh -0.00¢ 0.062 * 0.03: *
legal entity 0.001 0.05¢ * 0.03:+
CONWOFR individual enterpris 0.087* 0.03¢* 0.05:*
private partnersh 0.077+ 0.01f 0.06¢ *
legal entity 0.03t -0.00: -0.007
BUILUK individual enterpris 0.02:* 0.01¢+ 0.00¢ *
private partnersh 0.03¢* 0.00t * 0.01:*
legal entity 0.01( 0.02¢+ 0.02¢*
MACHUK individual enterpris 0.08t * 0.02t * 0.04( *
private partnersh -0.00¢ 0.01C~* 0.04:*
legal entity 0.02¢ 0.03:* 0.05: *
OTHSIC individual enterpris 0.021 0.057* 0.03t+
private partnersh 0.09:* 0.08¢ * 0.07:*
legal entity 0.08¢ 0.00¢ 0.00¢
DEPREC individual enterpris 0.17¢+ 0.06¢ * 0.10¢ *
private partnersh 0.19¢ 0.097 * 0.147
legal entity 0.20¢ * 0.111+* 0.11¢+
TAXES individual enterpris 0.01&+ 0.00¢ * 0.00: *
private partnersh 0.00¢ * 0.001 0.00¢ =
legal entity 0.02¢ « 0.00¢ = 0.00¢ *

* = Statistical significance at 95 % level.
Source: German national FADN 2005 and own calaumhati

In general, the production costs vary between ifierent legal forms. For wheat no clear
ranking regarding the production costs of differdagal forms can be generated.
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Concerning pig production, the production costsfaranost years the highest for private
partnerships (Figure 2-17).

Figure 2-17: Production costs (1) of pigs for difat types of legal forms, 1996-2008
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Source: German national FADN and own calculations.

The same can be seen for milk production, wheramgipartnerships also have mostly the
highest production costs followed by individualrfer and the lowest production costs can
be found for legal entities (except for 2007), whtre production costs are on average ca.
50 Euro lower than for private partnerships (Figf28). These results might be due to

scale effects, as the average number (in 2005)aify ccows is 426 cows in legal

companies but only 144 dairy cows in private congmrand just 63 dairy cows in
individual farms.
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Figure 2-18: Production costs () of milk for diféat legal forms, 1996-2008
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Source: German national FADN and own calculations.

2.3.5 Education of farm managers

Education is expected to increase the efficiencfaoh management and production, and
reduce production costs. The German FADN allowsatalyse whether there is a
connection between education level and the costprodluction. An overview of the
education of the farm manager of individual farnmsl gorivate partnerships is shown in
Figure 2-19 for 2005.

Figure 2-19: Education of farm managers in 2005
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4.65% in training

0.39%
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Source: Own illustration based on German natioAdIR.
While for wheat and milk no influence of the edumaton the cost of production can be

detected, some interesting results can be idettibie the production cost of pigs (Figure
2-20).
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Figure 2-20: Production cost (1) for pigs subjectthe education of the farm manager, 1996-2008
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Source: German national FADN and own calculations.

It can be seen that for all years (except 200&) ptitoduction costs of pigs held by farmers
with a university or college degree are lower thlaose of other farmers. Although the
sample size for those farms is relatively small0(ffarms), most of the estimated
coefficients are statistically significant (at 95$gnificance level) (not shown). However,
this result has to be revised, as there is a higtelation between the education of the farm
manager and the size of the farms, so that thidtsemight result might be due to size
effects.

2.3.6 Specialized farms

For the years 2002-2008 a comparison of the pramuctosts () between specialized
farms (for crop, pig and milk), non-specialized (alt the specialized farms) and all farms
is made’. While specialisation is expected to lower produttcosts due to economies of
scale and efficiency effects, the loss of econorofexope may increase costs. Against the
background of the increasing tendency of speciiiseof farming in Germany and the
decreasing number of mixed farms, we expect a iptiat overall, the cost-decreasing
effect of specialisation prevails.

In Figure 2-21 the production costs per hectaretodat for specialized crop and root crop
farms are compared to the production costs of wiseaton-specialized and all farms.

® Starting in 2002 farm specialization was definedoading to EU FADN classification.
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Figure 2-21: Production costs () of wheat for sjadized, non-specialized and all farms, 2002-2008
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Source: German national FADN and own calculations.

It can be seen that, except for the year 280e production costs per hectare of wheat for
specialized farms are higher than those of nonigleeed and all farms. Furthermore, for
the last two years the difference is even highantin the beginning. These discrepancies
are mainly due to variations in fertilizer and cqmotection costs, as well as ‘other costs’
(car expenses, water costs, building and insuraosts etc.)

In Figure 2-22 the average costs pmr of wheat for the years 2002-2008 are shown for
different input categories. The biggest differenae be found for depreciation, machinery
and seed costs, each of which are approximatelyQr8/t higher on all farms. However,
specialized farms show much higher values for ‘otiwsts’, which are 14.5 Euro/t higher
than for all farms. It seems that the model attebua (too?) high share of non-specific /
overhead costs to the main products of a farm.

2 The reason can't be fully explained and might be t data inconsistencies.
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Figure 2-22: Input costs for wheat in specializedian all farms (& 2002-2008)
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Source: German national FADN and own calculations.

In Figure 2-23 the average production costs, irinpdnterest, land and labour costs as
well as opportunity costs for land, labour andres¢ in the Old Laender states of German
for all, arable farms and non-arable farms are shdtwcan be seen that the costs per ton
are higher for specialized farms, while they arm ltwest for non-specialized farms. The
cost structure for all three types is rather similacluded are also the sales price as well as
the price plus subsidies, where both are not higlugh for all three farm types to cover all
costs, but at least high enough to cover all dmstshe opportunity costs.

Figure 2-23: Full production costs of wheat in @&l Laender (@ 2007-2009)
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Source: German national FADN and own calculations.
The same picture (Figure 2-24) can be drawn forNe Laender states of Germany. In
general, arable farms show slightly higher cos#s the other two farm types. Concerning
the cost components, in the New Laender state$itbe labour costs are higher that in the
Old Laender states, whereas for the own labousdbst the other way around. In general
the average cost level for all three farm typesnslar to the one in the Old Laender states.
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Here the price (plus subsidies) is almost high ghoto cover all costs including
opportunity costs.

Figure 2-24: Full production costs of wheat in tNew Laender (& 2007-2009)
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Source: German national FADN and own calculations.

In Figure 2-25 the production costs per livestook of pig for specialized pig fattening
and breeding farms, non-specialized and all farmasilustrated. It can be seen that the
production costs for specialized farms are highecept for 2007, than those of all farms.
The biggest difference can be found for 2004 ar@db2®&hile the costs are rather similar in
the last two years. This convergence may partlgiueeto the higher importance of specific
costs for total production costs during the lasarge But as the monetary output per
livestock unit of pig is also higher for specializiarms, those farms still have a higher net
value added in all years than all farms. The dguweknt of the costs is quite similar for all
farms and non-specialized farms, but all farms hawglightly higher cost level than non-
specialized farms.

2 A more detailed analysis of the issue of cosgsignproduction can be found in chapter 4.4.2.
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Figure 2-25: Production costs (1) of pig for spddad, non-specialized and all farms, 2002-2008
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Source: German national FADN and own calculations.

Figure 2-26 shows the average input costs for #aesy2002-2008 per livestock unit of pig
of specialized and all farms. It can be seen tlgaab the highest share of the production
costs is taken by purchased fodder costs for dpmtiaas well as for all farms. Here can
also be found the biggest difference (of 39 Eurg/lbgtween specialized and all farms,
followed by veterinary costs with a difference &.@ Euro/LU. Higher production costs
for all farms (than for specialized farms) can berfd for home-grown fodder costs with a
difference of 19 Euro/LU.

Figure 2-26: Input costs for pig in specialized a@nall farms (& 2002-2008)
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Source: German national FADN and own calculations.
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The production costs per ton of milk for speciaiz@on-specialized and all farms are
illustrated in Figure 2-27. Here, the productiostsger ton of milk for all three farm types
are rather similar, with slightly higher costs &pecialized farms for all years except 2002
and 2003.

Figure 2-27: Production costs () of milk for spalized, non-specialized and all farms, 2002-2008
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Source: German national FADN and own calculations.

The average costs by input category for milk praéidacare illustrated in Figure 2-28 for
specialized dairy farms and for all farms. It izviols that the purchased fodder costs take
again the largest share for both types of farmsthadiggest difference can be found also
for home-grown fodderwith higher costs of 21.3 Hufor all farms. However specialized
farms show higher costs for ‘other costs’ (14 Etyro/
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Figure 2-28: Input costs for milk in specializedmgdarms and in all farms (& 2002-2008)
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Source: German national FADN and own calculations.

In Figure 2-29 the production costs of milk, indhglinterest, land costs and labour costs
as well as opportunity costs for land and labourdig specialized dairy farms and non-
specialized farms in the Old Laender states of @armre shown. It can be seen that
specialized farms in the Old Laender states hawu#agi production costs than all farms and
non-specialized farms. The prices (plus subsigiesver most of the costs, although not
the opportunity costs.

Figure 2-29: Full production costs of milk in thédd_-aender (& 2007-2009)
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Source: German national FADN and own calculations.

12 Subsidies include coupled but no decoupled paysnent
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Figure 2-30 shows the same cost structure thanré-igt29, except that this picture is

drawn for the New Laender states. It becomes olvimre that non-dairy farms and all

farms have slightly higher production costs thaecggized farms. It can also be seen quite
clearly that the costs for hired labour are muafhér in the New Laender states. The
prices (plus subsidies) are a bit lower than in @e Laender states and again doesn't
cover all cost (including opportunity costs).

Figure 2-30: Full production costs of milk in theW Laender (& 2007-2009)
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Source: German national FADN and own calculations.

2.3.7 Production costs by farm size

Economies of scale has been one of the main drifétor of structural change in
agriculture, and the estimation results confirnt the size of the farm area also plays an
important role in the level of the production cod}s Farms with an UAA smaller than 50
ha have the highest level of wheat production c@¥tsvhich continuously decrease with
farm size (Figure 2-31). While the level of spexifiosts per t of wheat is not affected by
farm size, there is a clear digression of non-djgeobsts. Depreciation is reduced with size
up to 250 ha; for very large farms, depreciatiocreases again as these farms can fully
utilise own machinery and reduce the amount of reahtwork. An interesting aspect is
also that the impact of the outlier eliminationtina (compare deliverable 3.2) on results is
negligible for this differentiation: this indicatéisat an adequate delimitation of samples by
technology may be important for ensuring the rofess of the estimations.
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Figure 2-31: Production costs (l) for wheat by siddarm area (& 2006-2008)
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Source: German national FADN and own calculations.

For milk, scale effects were taken into accountlifferentiating by dairy herd size (Figure
2-32). Here, the production costs (I) also decremisle increasing herd size, except for
farms with more than 200 cows, where the produatmsts (1) rise again slightly.

Figure 2-32: Production costs (l) for milk by siakdairy herd (& 2006-2008)
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Source: German national FADN and own calculations.

2.4 Further differentiating costs for beef and pig production

In the standard model of GECOM, livestock outputfien aggregated with regard to final

products (e.g., cattle; pig). However, in the apédivestock production, farms become

more and more specialized with respect to the ggiog steps and the output produced,
e.g. piglet production vs. pig fattening, breedwofgbeef calves (suckler cows) vs. bull

fattening. In the following it is shown how - by ares of suitable model specifications and
selection of samples - costs can be estimatedhéodifferent branches of business.
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2.4.1 Production costs of beef

Beef production in Germany is composed by about 48%ow's meat and bull's meat,
respectively. However, typical for the German bssftor is specialized bull fattening and
beef-calves production by suckler cows. This suptrawill first present the results
obtained for beef production costs when using tl®2GM model for the total sample.
Then, results are differentiated for specializethfain the beef sector, which are selected
as following:

» Bull fattening farms: male bovine animals > 1 yedadeast 50 animals/farm
» Suckler cows: > 20 suckler cows/farm

Figure 2-33 shows the development of costs, dpegiments, market returns as well as
market returns plus coupled direct payments sir@@5/B6 for the total German farm
sample. Between 1995 and 1996 the cost level wast @00 €/LU. This rose to 260 €/LU
in 1997 and after a slight recession they rosd 8863 to 300 €/LU. The increase in 2007
is due to the increase of feed costs. Costs werered by the market returns until 1999,
where the BSE crisis and the CAP reform lead topamatively lower prices between 2000
and 2004, so that costs weren’t covered any lorigehe following years costs and returns
were almost balanced. A significant part of incameeef production results from coupled
payments, which amounted to about 100 €/LU unfi®@hen rose under the Agenda 2000
Reform to 200 €/LU. In line with the decoupling ifbsidies, they decreased to about 40
€/LU, an amount which results exclusively from Iésgored area and agri-environmental
payments. Including these payments the net valdedateaches levels of 100 to 200 €/LU
in the years up to 2004, and only 50 €/LU afterodgding.

Figure 2-33: Production costs (l) of beef
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Source: German national FADN and own calculations.

The results shown in Figure 2-33 are referringhi® averall beef production in Germany,
composed by about 40% of cow's meat and bull's,mespectively. However, typical for

the German beef sector is specialized bull fatgpraind beef-calves production by suckler
cows.
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a) Production costs of specialized bull fatteniagris

The results for specialized bull fattening farme slnown in Figure 2-34. In contrast to the
results of total beef production, a higher cost eetdrn level was achieved. The very low
cost level in 1995 and 1996 can’t be explainedhight be influenced by cost allocation in

the data. In 1997 the costs amounted to about A20. 8ecause of the strong increase of
the feed and energy costs the production costs thsee till 2008 to 600 €/LU. The costs

were covered by market returns only until 1998 amd2005 and 2007. Only when

including coupled payments, a net value added otiaB00 €/LU can be achieved until

2004. Since the decoupling of direct paymentsntitevalue added is only 50 €/LU with an
exception in 2007 due to favourable price condgion

Figure 2-34: Production costs (l) of beef in spdizied bull fattening farms
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Source: German national FADN and own calculations.

The profitability of beef production in specializédll fattening farms has declined since
decoupling and has become more dependent on thiedemarket prices.

b) Production costs of specialized suckler cow farm

The cost development of specialized suckler cowngacoincides with that of the bull
fattening farms (Figure 2-35). Nevertheless, th& tevel is approximately 50 €/LU lower.
The costs are covered by market returns only irb 298 1996, while in succeeding years
cost are not fully covered. Only due to direct payts and Pillar-2 payments, incomes of
100 to 250 €/LU can be achieved until 2004. Thedalipayments have strongly risen since
the Agenda 2000 as well as the application of egvironmental schemes. After
decoupling the remaining Pillar-2 payméntare on a level of 150 €/LU, which is higher
than the net value added, and the profitabilitgwtkler cow production is to a large part
depending on Pillar-2 payments.

13 Pillar-2 payments are decoupled by definitiort, éftectively they are partially coupled to some
activities, i.e. the Compensatory Allowances ind_Eavored Areas. In the underlying model
specification they are econometrically allocatethtdifferent outputs.
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Figure 2-35: Production costs (1) of beef in spdizied suckler cow farms
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Source: German national FADN and own calculations.

2.4.2 Production costs in pig production

In Germany, there is an increasingly strong spiei@bn of pig farms between piglet
production and pig fattening. This subchapter fiifit present the results obtained for pig
production costs when using the GECOM model fortthial sample. Then, the results are
differentiated for specialized piglet farms (shafeLU sows > 75% LU total pigs) and
specialized pig fattening farms (share of LU fattgnpigs > 75% LU total pigs). The
model is modified such that output is replaced bies and livestock purchases are
considered as input variable.

The costs and returns for aggregated pig produetiershown in Figure 2-36 for the total
sample. Returns and costs show relatively strongtian. In 1995, variable input costs are
on a level of 800 €/LU then decline until 1998 @®06/LU. During the subsequent years
the variable costs amount to 800-850 €/LU and 082hey increase further due to higher
feed costs.

Figure 2-36: Production costs (l) of pigs
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Source: German national FADN and own calculations.

The other cost positions amount to approximately 20U with a slight increase in the
underlying period. Therefore the whole costs vaeywieen 800 €/LU in 1998 and 1200
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€/LU in 2008, while they are about 1000 €/LU in tbiher years. The market returns
covered the costs with an exception in 2000. Inesgrars income rises up to 200 €/LU,
while in other years it's scarcely positive.

a) pig fattening farms

Focusing the estimation on specialized pig fattgriarms (as well as between feed costs
and additional young animal purchases) a compangibtare to the previous one can be
drawn (Figure 2-37). However, it becomes clear tthet aggregated ‘variable costs’
consists to about 40% of feed costs. They decreabghtly until 2006 but went up
significantly in 2007. Another reason is related liteestock purchases, which closely
correlates with return values. Losses incurredd®gl while during the other years slightly
higher (50 €/LU) to high incomes (150 €/LU) are iaghd.

Figure 2-37: Production costs(l) of pig fattening
1400

=C= Producer price

Depreciation
Overheads

Variable costs

Livestock
purchases

Feed

N HO N O O N Lo N o H A
FLL LTSI LTSS

Source: German national FADN and own calculations.

b) Specialized piglet farms

Farms specialized in piglet production show muchhér feed costs per LU than pig

fattening farms, while costs for livestock purchaées. mostly sow replacement) are lower
and decreasing overtime (Figure 2-38). Livestockcpases are extremely high between
1995 and 1997, which can't be explained. Out ofrmeaining cost positions, depreciation
shows a relatively high level. The whole costs amida 1400 €/LU during the first three

years. After a decline to 1050 €/LU in 1998 thepga between 1250 and 1350 €/LU
between 2000 and 2006. Due to increasing feedticegtfurther increase to 1400 €/LU in

2007.
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Figure 2-38: Production costs (1) of piglet prodiact
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Source: German national FADN and own calculations.

AN

Returns show higher variation than costs. In 1998 2007 losses incurred, in 2002 and
2003 income was slightly positive, while during éisnof high prices income of 200 to 300
€/LU have been achieved. Although the income sitnais determined above all by the

development of returns, it becomes clear by thengka of 2007 that losses are determined
by both, low piglet prices and high costs of fead anergy.

2.4.3 General conclusion with respect to differentiated estimation for livestock
products

It has to be mentioned that for the estimation igfgroduction costs, subsidies were not
considered in the underlying model specificationltetative model specifications
including subsidies for pigs show that the estimater subsidies are close to zero.
Therefore it can be concluded that the model dessrihe cost and income development
realistically, as well as the effect of main chagéthe CAP as the decoupling of direct
payments.

2.5 Comparison of results from EU- and German FADN

2.5.1 Comparison of results for total samples

Table 2-7 shows the results obtained by applyirgg#neral cost of production model to
the German FADN sample for the year 2005. Moshefitput categories show an adjusted
R2 close to one. Comparing them to the resultsgusid-FADN (see Table 2-8), it can be
seen that more input categories have a higher iR use German-FADN. Overall, the
results show slightly fewer negative values andefevimplausible values’ greater than
one, when using the German-FADN.
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Table 2-7: Estimated costs share coefficients uSiagnan FADN 2005

Dependent Adj. Wheat Barley Potato Sugar- Other Cattle Pig Poultry Milk
variable R2 beet  crops

Purchased fe: 0.9C 0.1¢ 0.34 0.6 0.1¢
Home-grown fee 0.3¢ 0.0< 0.07 -0.01* 0.0¢
Veterinary cost 0.80 0.0¢ 0.0¢ 0.0t 0.1C
Seeds 0.78 0.07 0.0¢ 0.1¢€ 0.02 0.11 0.0z 0.0C 0.0C 0.01
Fertilizer 091 0.1 0.2( 0.0¢ 0.0t 0.0: 0.0t 0.0C* 0.0C 0.0z
Crop protectio 0.9¢ 0.21 0.1¢ 0.0¢ 0.0t 0.0: 0.01 0.01 0.0z 0.01
Motor fuel 093 011 0.1¢ 0.07 0.02 0.0¢ 0.1¢ 0.01 0.0C* 0.0¢
Other cost 0.79 0.01 0.02 0.01 0.01 0.02 0.03 0.06 0.07 0.03
Contract worl 0.5¢ 0.0t -0.0¢* 0.0¢ 0.11 0.0c¢ 0.0¢ 0.0z 0.01 0.0z
Building 0.39 0.01 0.04 0.00 0.02 0.00 0.03 0.02 0.00 0.02
Machinen 0.8z 0.04 0.1¢ 0.0¢ 0.0z 0.02 0.0¢ 0.0 0.0C* 0.0¢
Other cost 0.87 0.01 0.2t 0.01 -0.0z* 0.1z 0.0¢ 0.0z 0.17 0.0z
Depreciatio 0.8¢ 0.1¢ 0.2¢ 0.0¢ 0.07 0.0¢ 0.22 0.0¢ 0.0¢ 0.12
Taxes 0.52 0.0z -0.01* 0.0C 0.01 0.01 0.0z 0.0C 0.01 0.01

* = Negative Value:

Source: Own calculations based on German natiohBIN=

Statistical tests are applied to determine if thpearing differences between the estimated
coefficients are statistically significant. As cha seen from Table 2-8, many significant
differences exist between the estimated coeffisiersing EU-FADN and the German-
FADN. While wheat and potatoes show few significdiffierences in the cost coefficients,
for milk, barley and other crops almost all coa#fids are significantly different. For the
products shown in Table 2-8 almost half the coffits (48%) are significantly different at
1% significance level and 59% at 5% significanaele

There are three possible causes for these larfpeatites:

e systematic structural differences in the two sasipliee national sample includes
also small farms with an economic size smaller thénEconomic Size Units
(ESU), which are excluded from the EU-FADN.

» the weighting factors used in the two samples d{fempare Hansen et al., 2009)
» the data / aggregation of accounts to variabléisarestimation model differs

The contribution of these factors to the differengeresults will be analyzed in the next
paragraphs.
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Table 2-8: Estimated costs share coefficients uBldg=ADN 2005

Dependent Adi. Wheat Barley Potato Sugar- Other Cattle Pig Poultry  Milk
variable R? beet crops

Purchased fe 0.91 0.2z 03t 061+ 0.1¢+
Home-grown fee ~ 0.5C 0.0z 0.0&€= 0.02* 0.1C*
Veterinary cost 0.42 0.07 0.07* 0.02* 0.05*
Seeds 0.82 -0.09 0.38* 0.13* 0.08 057 0.20+ 0.00 -0.01 0.05
Fertilizer 091 0206 0.10* 0.06 0.05 0.02 0.05 0.00+ 0.00 0.01*
Crop protection 093 023 0.11* 0.08 0.03r 0.02* 0.00* 0.01+ 0.01 0.01
Motor fuel 094 011 0.19 0.06 0038 003 0.0~ 0.01= 0.01 0.05
Other cost 0.83 0.01 007 0.01 0.00 0.02 0.02 0.05 0.07 0.63
Contract work 059 0.08 -0.13¢ 0.02 0.14~ 0.02* 0.09* 0.03* 0.06 0.03
Building 041 0.01 0.05 0.00 0.00 0.00*+ 0.02* 0.01* 0.00 0.02¢
Machinen 0.8z 0.0t 0.1¢+ 0.0% 0.0z 0.0z~ 0.0i 0.0z 0.01= 0.0t~
Other cost 0.7C -0.01 0.8:+ 0.0¢ 0.01 0.1¢+ 0.1z 007+ 0.3¢ 0.15+
Depreciatiol 0.8¢ 0.1¢ 0.3C*=  0.1( 00z* 0.0+ 017« 0.1C* 0.07 0.11+
Taxes 052 0.0 -001 0.00 0.01 000  0.02 0.00 0.01 0.01

Statistical significance of the difference of treefficients between EU and German-FADN.
*** =1 % sign. level, ** = 5 % sign. level, * 10 % sign. level.

Source: Own calculations based on EU-FADN DG Ag8.L

2.5.2 Comparison of results accounting for differences in target population

To account for differences the target populatiorsudsample was generated from the
German FADN which only includes farms greater th@nESU (denoted by GER* in the
following). Figure 2-39 shows the economic sizerdisition in the EU and the national
sample with all farms (GER) and farms greater tt@ESU (GER*).

Figure 2-39: Economic size distribution in Germarmeé&EU-FADN
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Source: Own calculations based on EU-FADN DG-AgB nd German national FADN.

It can be seen that the total composition of aktéhsamples has changed significantly over
the last years. While in the first years the préiparof farms with an ESU greater than 100
is relatively small, it increased over the lastrgea a proportion of almost 40%. For farms
between 16 and 40 ESU it is the other way arourkdievthe proportion in the first years
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was higher than 30% it is at the moment below 2Q%¥mparing the composition of the

samples shows that for farms between 40 and 100 tEBSWEU sample is more similar to

the German* national sample until 2001. After 20ils proportion becomes more equal
to that of the German sample with all farms. Fomiagreater than 100 ESU the proportion
of the two national samples is almost equal uttd2 then the EU sample is more similar
to the German* sample with one exception in 20Q#kKing at farms between 16 and 40
ESU there is no clear similarity between the EU glanand either of the two national

samples.

For 2005 (the year the comparisons in this subehnafmicus on), the economic size
distribution is, somewhat unexpectedly, more simbatween the EU sample and the
German sample rather than the German* sample.nén-With this, the amount of
significant different coefficients increases wheing the German* sample. Nevertheless,
when using the German* sample, the estimates sbkoxerfnegative values compared to
the ‘original’ German sample and no implausibleuesal greater than one (Table 2-9).

Table 2-9: Estimated cost coefficients using GerniakDN (farms > 16 ESU), 2005

Dependent Adj. Wheat Barley Potato Sugar- Other Cattle Pig Poultry Milk

variable R2 beet  crops
Purchased fet 0.9( 0.1¢ 0.3¢ 0.62 0.1€
Home-grown fee 0.3¢ 0.0z 0.07 0.01 0.07
Veterinary cost 0.75 0.05 0.09 0.05 0.10
Seeds 0.76 0.06 0.10 0.15 0.06 0.13 0.03 0.00 0.01 0.01
Fertilizer 0.90 0.16 0.21 0.06 0.06 0.03 0.04 0:00 0.00* 0.03
Crop protection 0.91 0.19 0.17 0.07 0.06 0.02 0.01 0.01 0.02.01
Motor fuel 0.91 0.11 0.18 0.06 0.04 0.03 0.08 0.01 0.01 0.05
Other cost 0.76 0.01 0.02 0.01 0.01 0.02 0.03 0.05 0.07 0.03
Contract work 0.55 0.07 0.07 0.05 0.08 0.03 0.10 0.02 0.03 04 0.
Building 0.35 0.00 0.01 0.00 0.03 0.00 0.03 0.02 0.00 0.01
Machinen 0.7¢ 0.0z 0.0¢ 0.0€ 0.0z 0.0z 0.0¢ 0.02 0.01 0.0t
Other cost 0.82 0.1€ 0.1¢ -0.01* -0.05+ 0.1¢ 0.1z 0.0z 0.0z 0.0z
Depreciatiol 0.8¢ 0.21 0.34 0.1C 0.04 0.0t 0.1¢ 0.0¢ 0.0t 0.1t
Taxes 0.45 0.01 0.00 0.00 0.01 0.01 0.01 0.00 0.01 0.01

* = Not statistically significant at 95 % lev

Source: German national FADN 2005 and own calcuhati Negative values are marked yellow.

To give an overview of the results, time seriepfduction costs for selected products
have been estimated for the years 1996 till 200é@He EU-FADN and until 2008 for the
German national FADN. The results show the unitt adsproduction per hectare or
livestock unit, and are illustrated for all farnfstlee German FADN, all farms greater than
16 ESU from the German* FADN and the EU-FADN. Irdiihn the according correlation
coefficients between the estimated production cfmstshe two German samples and the
EU sample are calculated.

As can be seen from Figure 2-40, the productiotsddsper ha of wheat vary significantly
over the years. The production costs based on th& &ADN sample decrease until 1999
and then rise by more than 250 Euro/ha in 200@rbedecreasing again in the following
years. The German results show more or less the dawelopment, whereas the decline is
much higher in 2002 followed by a rise until 20@den the production costs decrease
again, too. The German* results show a rise in 1888same peek in 2000, and fall again
until 2003, where they start to rise for the lagsting shown.
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Overall no clear similarity between the EU sampid aither of the two German samples
can be identified. The correlation coefficient beéw the total production costs of the
German and the EU dataset is, with 0.18, slighitifér than the correlation coefficient of
the German* and the EU dataset (0.09).

It can be seen that for wheat the mean is mordagitnetween the German and EU results,
as well as the mean absolute deviation (MAD) whglalso a bit lower for the German
results (Table 2-10). When looking on the maximiéfecence from the two German
samples to the EU sample, the biggest differenneatso be found for the German sample
with a difference of 173 Eurol/t.

Figure 2-40: Comparison of estimated productiontsqeer hectare of wheat between national and

EU FADN
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Source: EU-FADN DG-Agri L-3 and German national RARnd own calculations.

The unit costs of production per ton of milk armast equal between samples for all years
(Figure 2-41). Here, the results deriving from tBerman* sample show more similar
results (mean; MAD) to the EU sample than the ioafj German results (Table 2-10),
with a correlation coefficient of 0.45. When haviaglook on the development of the
economic size of milk farms, it can be seen thatr dlre last ten years the number of farms
with a size between 16 and 40 ESU decreased vdrie Iscale farms with an ESU greater
then 100 increased strongly, so that these twdtsdsave a greater resemblance. As shown
in Figure 2-39, in the first years the similarityr farms between 16 and 40 ESU is higher
between the German* and the EU-sample, while ingbd in the later years. For farms
greater then 100 ESU it is the other way around.
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Figure 2-41: Comparison of estimated productiontsgeer ton of milk between national and EU
FADN
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Source: EU-FADN DG-Agri L-3 and German national RARnd own calculations.

The results for the cost of production per livektaait of pig are more or less similar for
the two German samples, while the costs deriveah fitee EU-FADN are, except for the
year 1998, higher than the two results based orGeenan FADN (Figure 2-42). The
correlation coefficient between the total producticosts of both German and the EU
dataset is between 0.65 and 0.71, while it is closene (0.98) for the two German
datasets.
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Figure 2-42: Comparison of estimated productiontsger livestock unit pig between national and
EU FADN
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Source: EU-FADN DG-Agri L-3 and German national RARnd own calculations.

For pigs the mean is almost identical for the tweyr@an results, while it is a bit higher for
the EU sample (Table 2-10). Therefore the MAD foe two German samples is also
almost identical, as well as the maximal differetaecthe EU sample.

The descriptive statistics of the results showrvelare illustrated in Table 2-10. Here the
mean, the mean absolute deviation from the EU-FARRNie and the maximal difference
to the EU-FADN values are shown.

Table 2-10: Descriptive statistics of the comparied estimated production between national and

EU FADN
Sample German German* EU
Wheat €/ha
Mear 59€ 651 59¢
MAD 79 87 -
Max diff to EU 173 166 -
Milk €t
Mean 231 234 245
MAD 22 18 -
Max diff to EU 37 33 -
Pig (€/LU) €/LU
Mean 650 648 687
MAD 61 64 -
Max diff to EU 153 149 -

Source: EU-FADN DG-Agri L-3 and German national RARnd own calculations.
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2.5.4 Comparison taking into account differences in weighting factors

Differences in results may be due to the use déiht aggregation factors in the two data
bases (see, e.g., Hansen et al., 2009). To isthae=ffect from possible influences of
different sample delimitation and data differenc@ssubsample of farms identical to the
farms included in the EU FADN was drawn from theri@an FADN for the year 2004,
and production costs were then estimated and cadpfar this sample using the EU
aggregation factor and the aggregation factor ef @rman FADN, respectively, as a
weight in the estimation model.

The difference in estimated coefficients was tedmdstatistical significance using t-
Values calculated as in the following:

t=(x = X)/{(s*-s%)

where X and X are the coefficients of the two models andasd ¢ are the respective
standard deviations of the estimates of the twoelsodlo be able to better judge if the
identified differences are not only significant ttacally but also relevant in size, the
relative and absolute differences of productiont @mmponents estimated for the two
models were calculated per ha (per kg) for whedtraitk.

In general, there are few significant differencesoag the production cost estimates for
crop products and pigs. However, the number okdffices is higher for milk production
cost. Table 2-11 shows that 6 of the 14 estimatgdticosts for milk are significantly

different from each other. However, absolute di#feres are small (Table 2-12), and
production costs (I) for milk differ by only 0.2 e/ kg.

Table 2-11: Differences between production cosffiments weighted with German national and
with EU FADN aggregation factors

Whea Barley Potator  Rape see Cattle Pig Milk

Purchased fet *
Home-grown fee

Veterinary cos * *

Seeds

Fertilizer * *

Crop protectio * *

Motor Fue *
Energy

Contract work *
Building * *
Machinary *

Other cos *
Depreciatio *
Taxes

* = Difference statistical significant at 5 % level

Source: EU-FADN DG-Agri L-3 and German national RARnd own calculations.
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Table 2-12: Difference between production cost ficiefhts of wheat and milk weighted with
German national and with EU FADN aggregation fagtor

Wheat Milk
Weighted by Rel. Abs. Weighted by Rel. Abs.
aggregation factc diff. diff. aggregation factor diff. diff.
EU DE EU DE

FADN FADN FADN FADN

€/ha €/ha % €/ha cent/kg  cent/kg % cent/kg
Purchased feed 5.3 5.6 6
Home-grown feed 2.4 2.4 2
Veterinary cost 3.4 3.3 -2
Seeds 23 23 -1 0 0.3 0.3 -3 -0.01
Fertilizer 97 105 9 8 0.5 0.5 6 0.03
Crop protection 133 141 6 8 0.2 0.2 19 0.04
Motor Fuel 78 80 2 2 14 15 7 0.10
Energy 7 6 8 -1 0.8 0.8 1 0.01
Contract worl 52 58 12 6 0.€ 0.7 -17 -0.1£
Building 19 21 13 2 0.4 0.2 -24 -0.0¢
Machinary 28 24 -14 -4 1.2 1.z -1 -0.0z
Other cost 60 44 -27 -16 1.1 0.9 -20 -0.23
Depreciation 142 138 -3 -4 3.6 3.4 -5 -0.16
Taxes 6 6 -3 0 0.2 0.2 -3 -0.01
Total costs 645 646 0 2 21.6 21.3 -1 -0.20

Source: EU-FADN DG-Agri L-3 and German national RARnd own calculations.

2.5.4 Comparison taking into account differences in data / data aggregation

Detail and definition of variables in national aBtd FADN is not always fully identical
(Delame and Butault, 2010). To identify the conitibn of these data discrepancies to the
differences in model results, samples of identfeains in EU and German FADN were
selected for the year 2004. Comparing the sum wkighted costs between these samples
highlights that while many cost items are identicaére are significant differences with
respect to others (Table 2-13). Depreciation iseloin the German FADN because for the
national FADN, depreciation is calculated at actjois values compared to the use of
replacement values for the EU FADN. The sum ofittduded subsidies is larger in the
national FADN, mostly due to the different treatmeh investment subsidies. Costs for
homegrown feed and seed are lower in the natiod®dN; which may be due to
methodological differences in the valuation of fgsmeduced inputs. There are large
differences in the categories of ‘other costs feedtock production’ and ‘other costs'.
Here, it appears that in the EU FADN some costghef former category have been
reallocated to the latter one in the process ofdaa plausibility checking for the EU
FADN. In total, the costs covered by the estimatioydel based on EU vs. German FADN
differ by 5 %.
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Table 2-13: Comparison of total unweighted costsaafeample of identical farms in EU and German
FADN, 2004

EU FADN DE FADN Rel. diff.
Mill. € %
FeedPC 220 220 0%
FeedHC 77 69 -10%
Vet cost 57 83 45%
Seed 77 71 -8%
Fertilizer 84 84 0%
Crop protection 78 78 0%
Motor Fuel 95 95 0%
Energy 50 50 0%
Contract work 72 72 0%
Building 26 26 1%
Machinary 82 82 0%
Other costs 269 209 -22%
Depreciation 241 223 1%
Taxes 14 14 -1%
Subsidies -319 -372 17%
Total costs 1442 1376 -5%

Source: EU-FADN DG-Agri L-3 and German national RARnd own calculations.

The impact of the data differences on estimatedscissrather large for some products
(Table 2-14). The are significant differences toe tother costs’ category, and the sum of
costs per kg of milk is 16% higher when basinggb#mation on the German FADN.

Table 2-14: Difference between production cost ficiefits of wheat and milk for identical farms in
the German and EU FADN, 2004, unweighted estimation

Wheat Milk
Unweighted Rel. diff. Abs. diff. Unweighted Rel. diff. Abs. diff.
EU FADN DE FADN EU FADN DE FADN

€/he €/he % €/he cent/kc cent/kc % cent/kc
FeedP( 5.6 6.4 15% 0.8
FeedH( 2.8 3.2 14% 04
Vet cost 3.3 1.2 -63% -2.1
Seed 23 24 4% 1 0.4 0.3 -29% -0.1
Fertilizer 103 101 -2% -2 0.4 0.3 -14% 0.0
Crop protection 138 134 -3% -4 0.2 0.2 -25% -0.1
Motor Fuel 82 79 -4% -3 1.4 1.4 3% 0.0
Energy 9 6 27T% -2 0.8 0.€ 7% 0.1
Contract worl 68 61 -11% -7 0.7 0.7 2% 0.0
Building 31 31 0% 0 0.3 0.3 -17% -0.1
Machinary 12 17 38% 5 1.2 1.3 7% 0.1
Other costs 49 87 76% 38 0.8 4.8 478% 4.0
Depreciation 160 156 -3% -4 3.0 3.3 8% 0.2
Taxes 6 6 -8% 0 0.2 0.2 19% 0.0
Prod. costs (I) 682 702 3% 20 21 24 16%
Subsidies -289 -362 25% -73 -3.8 -2.8 -28% 1.1
Net value adde 367 427 17% 61 12.1 7.€ -36% -4.3

Source: EU-FADN DG-Agri L-3 and German national RARnd own calculations.
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2.6 Cross Entropy estimation

An alternative approach to the SUR estimation tmver activity-specific input allocations
is presented by the Cross Entropy method. The editiv to use entropy methods results
from the fact that with SUR estimation still manggative coefficients results, which are
implausible and difficult to explain. By using Eopry methods those negative coefficients
can be avoided. Also, for small sample sizes thdk Sidtimation techniques doesn’t
provide reliable estimates, which might be bettstingated using entropy methods.
Another advantage of especially the Cross Entrggyaach is that prior information, e.g.
in the form of expert information, can be incorgedadirectly. This chapter presents and
discusses the results of first explorative apphbeest of a Generalized Cross Entropy
estimation of productions costs.

2.6.1 Method

As for the SUR method we assume:
K

Xit ZZﬁik Y T U (1)
k=1

where

X; = are the total costs paid by fafrfor inputi

B, = are the unknown cost-allocation coefficients, miedi as the average expenditure on
inputi required to produce one unit of output vakue

Y« = Is the total value of outpltproduced by farm

M = is the residual, specific to each inpaind farmf

This expression can be treated either as a singlat®n or system-of-equations statistical
model. If considering the later (as for SUR) anitholdal accounting restriction has to be
included, this insures that the overall accounbatance between overall returns and costs
is satisfied:

Z/J’ik =1 )

If incorporating this adding-up restriction, thesgm is singular and the inverse of the
variance-covariance matrix doesn’t exist. This pgobcan also be overcome with the SUR
method, but the coefficients can still be negative.

This approach minimizes the entropy distance betwiee data and the prior informatign
andr. Out of all distributions of probabilities satigfg the constraints, the one closestto
should be selected. The general cross entropy meeaan be formulated as following:

Min CEzlzz P, In( p.lkj+,lzli ' In( - ] @3)

p.w i=1 k=1 |k 1

given the support vectors z, v as well as the dritibavectors p and w, where
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By = Z Z" pi (4)
m=1

N
My = zvinwirf] %)
n=1
and due to the adding-up constraint:
M
2. Pk =1 (6)
m=1
N
2wy =1 (7)
n=1

2.6.2 Data and model specification

The Cross Entropy approach is applied to a samp005 German FADN data of 701
farms (T=701), i.e. all sample farms from one rag{&chleswig-Holstein) in Germany.
For this chapter, the production costs model cosegrilé input categories (including
subsidies and net value added and excluding larel apnd interest) and 31 output
categories.

Different model specifications are applied withfelieént designs for the support points for
the cost-allocation coefficients. The different gog sets differ regarding the width of the
interval as well as the type of spacing of the suppoint within this interval. For each
model 3 to 11 values (M=3,...,M=11) for the suppoector z are chosen, as well as 3
values (N=3) for the error support vector v. Thes®r support values are symmetrically
defined around zero using the “three-sigma-rul@[ ;0,-30,] (see Golan et al. (1996),

p.88). For the error term an uninformative priouged. Regarding the coefficients the set
of the prior information varies.

For an overview of the different model designstfar coefficients see Table 2-1Design

1 has three support points symmetrically spacedvdmt zero and one. Here an

uninformative prior is used, which reduces the €rBatropy approach to the Maximum

Entropy approach. Designs 2-4 vary in the numbesupport points as well as range in

which they are spaced. Design 5 and 6 both havsupport points, where Design 5 is

spaced left-skewed until 0.5 and Design 6 is symin@ly spaced between zero and one.
A similar set for the support points was used iorLét al. (1999) for a Maximum Entropy

approach, where the non-symmetric left-skewed desas discovered as superior.

' The set of the support points for subsidies [}1r@l net value added [-1; 1] is different, but not
reported in this table.
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Table 2-15: Different model designs for cross gujrestimation

Design 1 Design 2 Design 3 Design 4 Design 5 Design 6
Number
of support 3 3 5 6 11 11
points
Set of . . . . . . [0; 0.025; 0.05; 0.075; [0;0.1; 0.2;0.3;
support [0; 0.5; 1] [0;0.5; 1] [0(’) (3)10 2]2 (503'-06121-0525;] 0.1; 0.125; 0.15; 0.2; 0.4;0.5;0.6; 0.7;
points e e 0.3;0.4; 0.5 0.8;0.9; 1
Prior . . . . . . | [0.1;0.2;0.2;0.2; 0.1; [0.02;0.4;0.4; 0.06;
infor- Uggtcl)\r/ [0.7:0.2: 0.1] [%%59'3’0%]1’ [8'3-56 (i'_% %‘53]' 0.08; 0.05; 0.04; 0.01] 0.04: 0.03; 0.02; 0.01;
matior e e 0.01; 0.01 0.01; 0.005; 0.00!
Entropy 5 477 0.574 0.757 0.623 0.787 0.608
Indicatol

Source: Own illustration.

2.6.3 Results

Table 2-15 also shows a first part of the resujtsdisplaying the so-called Normalised
Cross Entropy Indicator, which measures the perdioce of various support sets. The
Entropy Indicator for the coefficients is definesifallowing:

s(‘)zm (8)
=q'In(q)

and measures the proportion of the total remainimgertainty. This indicator varies in a
range of [0; 1], wheré5(p) = Oimplies no uncertainty an&( p) =1 impliesp = g, which
means the unknown probability vectors equal theildigion of the prior informationg).

Similarly, the Entropy Indicator of the error teoan be calculated as:

- _—WIn(W 9
S(W) = W' In(W) 9)
=r'In(r)

The results for the Entropy Indicator of the etienm aren’t included in Table 2-15, as the
results are almost similar for all Designs, whismot surprising, as the support values for
w don’t changed across the various model designs.

Regarding the Entropy Indicator for the coefficenthe highest value can be found for
Design 5, with a left-skewed distribution of thepart points, which is consistent with the
a-priori belief that the estimates for the singbstacoefficients are closer distributed around
zero than around one.

In the following tables and graphs the estimatedlte for the three main products can be
found for all designs, including the results usihg SUR approach. Firstly, the results for
wheat are presented in Table 2-16 and Figure 2-43.
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Table 2-16: Cost estimates for wheat per hectdrgdross Entropy and SUR, 2005

Design 1 Design 2 Design 3 Design 4 Design 5 Design 6 SUR
Seed__ 42.88 48.76 58.92 85.18 78.71 92.73 56.95
Fertil 144.99 152.79 154.71 143.92 142.95 134.66 150.21
Crprot 169.59 182.76 166.39 154.75 142.41 142.37 187.51
Motfue 100.21 104.60 98.19 90.24 85.16 86.69 105.98
Oenerg 29.13 29.54 47.12 75.33 72.90 85.82 19.67
Conwor 39.25 41.56 53.53 81.75 75.66 90.08 19.13
Builuk 1.89 3.00 9.98 9.22 19.50 8.57 3.77
Machuk 48.83 53.51 50.82 49.56 55.18 51.46 54.49
Othsic 68.54 69.02 76.16 108.95 87.86 108.80 34.17
Deprec 107.53 118.27 116.13 120.01 104.87 114.54 119.83
Taxes_ 12.78 13.65 11.69 9.27 9.33 6.70 15.66
Subsid -9.04 -11.51 -24.22 -17.38 -16.16 -18.41 -13.01
Netval 95.57 46.20 32.74 -58.64 -6.22 -51.85 97.80

Source: German national FADN 2005.

It can be seen that the results deriving from SWfration are most similar to the results
of Design 2, which uses an uninformative prior, velas Design 5 with the highest value
for the Entropy Indicator achieves quite differezdgults, especially regarding the net value
added, which is then negative.

Figure 2-43: Entropy cost estimates for wheat, 2005
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Source: German national FADN 2005.
Table 2-17 and Figure 2-44 show the results foratég for all model desighs compared to
the SUR results.

Table 2-17: Cost estimates for Pig using Crossdpytand SUR, 2005

Design 1 Design 2 Design 3 Design 4 Design 5 Design 6 SUR
Feedpc 228.46 227.23 205.51 206.44 190.20 205.41 230.86
Feedhc 51.96 51.75 52.30 55.49 56.67 57.46 44.50
Vetcos 137.70 135.76 126.41 132.88 111.07 123.65 127.34
Motfue 8.93 9.39 12.41 11.69 16.76 11.97 8.53
Oenerg 27.14 30.90 37.22 40.90 50.35 46.27 36.09
Conwor 12.98 16.49 28.92 33.35 46.06 39.74 15.62
Builuk 10.90 11.35 10.45 8.75 9.93 7.48 11.03
Machuk 19.45 20.16 22.00 20.25 23.71 19.58 20.96
Othsic 35.40 39.99 52.92 58.54 64.17 64.64 41.42
Deprec 39.46 41.74 49.31 48.94 57.56 52.44 40.06
Taxes_ 3.11 3.16 2.91 2.49 2.43 2.06 3.29
Netval 174.88 162.47 150.01 130.65 121.45 119.66 170.69

Source: German national FADN 2005.
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Again, it can be seen that the results from Degdigare most similar to the results using
SUR estimation, whereas for Design 5, the estimateshigher regarding ‘Home-grown
feed’, ‘Motorfuel’, ‘Other energy’, ‘Contract work*Other costs’ and ‘Depreciation’ while

for all other input categories the estimated cests lower than the SUR results, which

results in a much lower net value added for moddigh 5 than for the SUR estimation.

Figure 2-44: Entropy cost estimates for pig, 2005
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Source: German national FADN 2005.
Table 2-18 and Figure 2-43 show the cost estim@esnilk production using different
model specification for cross entropy estimatiormpared to the results of SUR

estimation.

Table 2-18: Cost estimates for milk using Crosg@pyt and SUR, 2005

Design 1 Design 2 Design 3 Design 4 Design 5 Design 6 SUR
Feedpc 3.47 3.75 3.94 4.00 3.58 3.81 3.33
Feedhc 0.13 0.17 0.36 0.38 0.75 0.41 0.26
Vetcos 3.45 3.67 3.44 3.58 3.12 3.46 4.36
Seed__ 0.29 0.38 0.70 0.80 1.26 0.95 0.45
Fertil 0.64 0.68 0.75 0.68 0.85 0.65 0.67
Crprot 0.15 0.19 0.30 0.27 0.56 0.25 0.27
Motfue 0.92 0.94 0.98 0.92 1.01 0.88 0.92
Oenerg 0.39 0.49 0.79 0.93 1.37 111 0.63
Conwor 1.69 1.87 1.92 1.98 2.13 2.11 2.12
Builuk 0.39 0.40 0.37 0.31 0.36 0.25 0.45
Machuk 1.23 1.25 1.25 117 1.25 1.12 1.27
Othsic 4.79 4.79 4.83 4.84 4.86 4.85 1.86
Deprec 3.52 3.62 3.51 3.34 3.35 3.26 3.86
Taxes_ 0.13 0.14 0.13 0.11 0.11 0.10 0.14
Subsid -0.37 -0.37 -0.38 -0.33 -0.31 -0.36 -0.50
Netval 6.47 5.33 4.40 431 3.04 4.43 7.20

Source: German national FADN 2005.

The cost estimates in Table 2-18 and Figure 2-4bvstiear lower results regarding net
value added for Design 5 compared to the SUR etsnavhich is due to the lower values
estimated by the SUR approach for various inputs, ‘B2ed costs’, ‘seed costs’ or costs
for ‘crop protection’. A clear difference betwedmretresults of entropy and SUR estimation
can also be found for ‘other costs’, where entr@syimation achieved for all model

designs a quite higher value.
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Figure 2-45: Entropy cost estimates for milk, 2005
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Source: German national FADN 2005.

2.6.4 Conclusions and next steps

The cross entropy estimation avoids the occurrehceegative coefficients, and allows to
include a-priori information on the probable leweélindividual cost coefficients. However,
the results reported in the preceding chapters laigolighted that the SUR estimation
generally provides good results for the main présluat least for large sample sizes. The
entropy estimation therefore is no universal stitstifor the general cost of production
model. Its benefits will be larger for small samgiees, for which the SUR method
generally doesn't provide reliable estimates.

To select the right model specification, some otheasures need to be implemented. First
steps have been taken in this direction by calarat Pseudo-R? for each column.
Another possibility for an overall measure of thedwel accuracy could be a weighted
average Pseudo-R2 or a System-R2. Also, a meabkorddsbe included which makes it
possible to compare results across different mathod

Furthermore the selections of prior probabilitiesed to be made carefully, as they can
have huge influence on the results. The resulthehational workshops could be a good
source for such kind of information.

2.7 Validation

2.7.1 Costs other sources

To provide a first plausibility check of the GECOMsults, the estimated costs of
production for milk and wheat in 2005 were compatiedthe results of cost surveys from
other sources. A complete validation often proweth¢ impossible, due to a multitude of
differences in definitions of cost categories amdtment of imputed costs.

a) Wheat

Few studies on the cost of production of wheat @nn@ny exist. The comparison reported
here is based on results from the Agribenchmankorit (Agribenchmark, 2006). For this

database it was possible to get access to detolstd calculations, making it possible to
(dis-)aggregate cost components to the same destaitovided by the GECOM model. The
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Agribenchmark figures refer to the simple mean wfdpcction costs collected on a few
typical farms in Northern Germany. The comparis@tween the two studies shows a
remarkable similarity of wheat production costs panTable 2-19). Total costs as well as
most individual cost components differ only slightlThe difference in depreciation is

reflecting the difference in average farm sizehia two studies: The Agribenchmark farms
are significantly larger than the average farm err@any, leading to lower depreciation

cost per hectare. The difference in fertiliser sasn partly be explained by the fact that
the Agribenchmark farms are all quite specialisashccrop farms, whereas the GECOM
model was applied to all farms: As a significanarghof all farms producing wheat also
keep livestock, the nutrients available in the mmarreduce expenses for mineral fertilisers.

Table 2-19: Comparison of wheat production cos@mmany, 2005/06, between GECOM results
and other cost surveys

GECOM Agribenchmark

Seeds €/ha 31 48
Fertiliser €/ha 96 145
Plant Protection €/ha 144 123
Fuel €/ha 80 73
Maintenance €/ha 67 70
Depreciation €/ha 138 99
Miscellaneous and overheads €/ha 94 79
Sum of production costs| €/ha 651 636

Source: Own calculations based on German natiohBN-and Agribenchmark (2006).

b) Milk

In Germany, many studies on milk production cogisteMost of these report costs at the
level of individual Bundeslander, based on survelyspecialised farms of farms taking

part in specific ‘milk networks’. The cost repopartly differ between sources by the

aggregation of cost items, the calculation of reptaent costs, of roughage fodder and of
imputed costs for farm labour and interest. Threregal problems for the comparisons
with the GECOM model arise:

* In Germany, cost calculation for milk productionvays include the cost category
‘roughage fodder costs’, which is based on a séparalculation of production
costs in fodder production. Often, the reportedtscdsr fodder refer to full cost
calculations only (i.e. including imputed costs flmnd, labour and capital).

» Similarly, replacement costs are generally a sépamast category. Depending on
the source, these are either imputed at full cgmtschase prices) or refer only to
accounting costs from actual purchases made.

e Generally, even though costs are reported per kgt produced, the values
actually refer to all output from milk cows, i.ecluding calves and old cows. In
contrast, the GECOM model only reports costs atemtéo milk.

To provide a meaningful comparison, these aspeed n® be taken into account.
Therefore, the comparison is made not at the ratidnut at the level of a Bundesland.
Bavaria was chosen because of the detailed infwmatrovided in the studies, which
allows to recalculate some the values to accounsdme of the described differences to
the GECOM approach (e.g., excluding imputed costspfoduction costs of roughage

49



fodder). The report (LFL, 2006) is based on an ymislof 320 dairy farm accounts in
Bavaria, allocating costs to different farm entexgs using a budgeting approach.

Table 2-20 provides an overview of the comparigdre comparison is done at the level of
cost shares rather than absolute costs per kgodhe different definition of the ‘output’ of
milk production. The total cost share is remarkadiyilar (80% vs. 78%, Table 2-20), as
are those costs categories which can be comparectigi(e.g., concentrates). Other cost
categories differ in definition and can be compawaly at the level of higher aggregates
(e.g., “roughage fodder” plus depreciation, mactyinéuel and contract work). At the
aggregated level, again, the level of cost sharesiy similar. Overall, the comparison
supports the plausibility of GECOM estimates of kmiiroduction costs for Germany,
though it has to be noted that the validation vesdricted to one Bundesland due to the
limited availability of comparable cost studies.

Table 2-20: Comparison of milk production cost iav8ria, 2005, between GECOM results and
other cost surveys

GECOM LFL
Percentage of output value 1)
Concentrates 18% 20%
Roughage fodder *
seeds, fertiliser, plant protection 3%
all direct costs 30%
Other livestock specifc costs 7% 5%
MotorFuel 4% 1%
Other energy 3% 3%
ContractWork 4% 1%
Building maintenance 1% 1%
Machinery maintenance 5% 1%
Other miscellaneous 9% 7%
Depreciation 25% 7%
Livestock purchases 1%
Total 80% 78%
* Roughage fodder plus depreciation, machineryl, fue 1% 20%

and contract work

1) GECOM: Output = milk. LFL: Output = milk, caklaughter cows
Source: Own calculations based on German natiohBN-and LFL (2006).

2.7.2 National Workshop

The workshop with national experts took place iraBrschweig on 2% June 2010.

Specific care was taken to ensure that the regidivarsity of German agriculture is

reflected in the composition of experts. In totd§ experts attended the workshop,
representing a diverse mixture of expertise frogiamal public institutions with a focus on
advisory services, administration and applied neteéll persons), the federal agricultural
ministry (1), agricultural research (2) and orgatians involved in the establishment and
dissemination of farm planning data (2). Four pnésgons were given: an introduction to
the project including a short description of thetmoeology and the definition of the
terminology (e.g. definition of cost categories), @verview of time series results for the
total German sample and selected EU Member Stateketailed analysis of costs for
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different farm groups in Germany, and a presematiporting the results of an extension
of the cost model to account for land, labour aagital including family-owned resources.
The presentation of results focussed on wheat, amitkpig products.

Initially, the main focus of the discussions wasitied to the definition of production costs.
Despite the introductory presentation, there wawviontsly considerable room for
misunderstandings concerning the range of costsdad and the income indicator which
results from the difference between the presenteddystion costs and the
returns/revenues. Some reasons for these probleays be specific to the German
situation: The income indicator “(farm) net valuddad”, which is resulting from the
FACEPA model and which is a central indicator in EDN, is uncommon in applied
farm economic analysis in Germany. Most of the espeautomatically related to
production cost calculations which include costsl&bour, land and capital. In addition,
many experts have the quite detailed cost allogativom other sources in their mind,
which often group costs in a different way, whi@naot be replicated and compared with
the FADN data. Generally, many experts saw a saanf danger that FACEPA
production cost estimates will mislead farmers paoliticians as they do not refer to full
costs Many experts also had problems with the conceprradluct-specific costs for milk.
They recommended to bundle milk and beef produatioepecialised dairy farms into a
single production activity, as they are used tonfiapst allocation in other sources.

The discussion of individual results was somewhegrghadowed by the problems
mentioned above. Especially the discussion of #diailéd results by cost category was less
intensive than originally desired. The main remac&acerning the plausibility of results
can be summed up as follows:

« The general trend of estimated production costsvfarat, pigs and milk over time
seems plausible.

* While not discussed in detail, some experts noted the relative as well as
absolute values of the specific cost categoriesd&efertiliser; plant protection)
correspond to their own experience.

* In addition some findings were presented concerroiijgeed and sugar beet
production. However, results for these productsewjadged implausible on the
basis of the large variations for depreciation simolsidies in different years.

« With respect to the results from the differentiatletween pig production and pig
fattening, the experts noted that the relation betwreplacement costs and feeding
costs in piglet production seems unrealistic ferdhrlier years.

* The differences between farm groups with respetii@aost category ‘other costs’
do not always seem plausible.

« The estimated level of coupled subsidies alloctdeadilk is implausible.
For the interpretation of results, the followingrmments were given:

« The differentiation by education level should bested with respect to its
correlation with farm sizé&

15 A check of model results showed that there isédde close correlation of education and farm
size in pig production.
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e There were several explanations for the higherl lef/estimated production costs
for wheat in specialised cereal farms comparedtospecialised farms:

« The higher level of specific costs per ton of whieaspecialised cereal farms
may be due to the higher expenditures for minemiliser°

« The higher level of depreciation per ton of wheaspecialised cereal farms
may be due to ‘luxury’ depreciation, as many arabdems are over-
mechanised due to their comparably comfortablenrecsituation.

« The higher level of labour costs per ton of wheaspecialised cereal farms
compared to non-specialised farms may be due tdatttethat arable farms
have a much lower work load in the winter time, aoda family working unit
(FWU) of arable farms effectively equals fewer wingkhours than a FWU in
mixed farms. Therefore, the use of standard howrs FWU may be
misleading.

Many helpful comments and suggestions were givah véspect to the presentation of
results:

e All graphs should be fully self-explaining, incladi a clear definition of costs
included or excluded. Information on the sampleduged the sample size of all
groups shown as well as their yield levels shoeldnicluded.

e Milk production cost should in addition be calceldtper cow, as this is a common
figure used for comparisons in Germany.

e Presenting results for pig production in Germanylyomakes sense if a
differentiation is made between pork and pigletdpmiciion. Costs should be shown
per pig rather than per livestock unit

Experts also commented on the usefulness of tlzebdeste

* Several experts highlighted that the quality ohfaaiccounts is very variable. In
addition, for the interpretation it is importantkeep in mind that the main purpose
of the farm accounts is for tax reasons; an adjestrof the accounts to receive a
true farm economic account would be desirable ay not be feasible for FADN
data.

« It was pointed out that for Germany results on migpduction are not
representative, as the FADN includes few largefgigns and no commercial (i.e.
‘non-agricultural’) farms, which are important ilggproduction in Germany.

* For more recent years, production of energy maizag distort results in some
regions of Germany.

* Due to the definition of a farm accounting yeardusemany of the German farm
accounts, expenses and revenues for crop produtie iaccounting data may not
relate to the same production perfdd.

e The information on labour / working time in FADNrather unreliable.

Despite the often critical comments, the expertsegaly found the workshop very fruitful
and expressed great interest in being informedhenptogress of the project and maybe

'8 A check of model results showed that indeed tipeeditures for mineral fertilizer are higher for
specialized farms.

" This issue had been tested before with a samptienfical farms, but no significant influence of
adjusting input and output data for time periodsesults was detected.
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even having a follow-up workshop concerning resfriben an improved cost estimation
model.
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3 Results for Italian national FADN

Authors: Luca Cesaro, Sonia Marongiu, Agostina Zanoli, Filippo Arfini,
Michele Donati

Istituto Nazionale di Economia Agraria (INEA), Italy

This chapter presents and discusses the resulinedtby applying the general cost of
production model (GECOM) to the Italian FADN, nam@tCA. The main aim of this
application is to compare lItalian and European FABdaset because there are some
differences in the number of farms and in the odstails. As a consequence, the
application of the model using both databases permitest if the results are different or
not. The comparison has been made for the 2004-g60@d and considering soft wheat,
durum wheat, maize and cow milk. After a generalcdetion of Italian FADN, the data
and the results will be presented separately feryeproduction.

3.1 Brief description of the Italian Farm Accountancy Data
Network (RICA)

The Iltalian Farm Accountancy Data Network (nhameCA&RI Rete di Informazione
Contabile Agricola) was set up in 1965 following &uropean regulation (N°79/65)
establishing a common framework of principles anghaizational directives for all the
Member States. Following this common framework,oacting data for the agricultural
sector started to be collected in a homogeneousinvihe whole territory and the system
became a thorough survey. Firstly, the results hmen collected with the main aim to
update the European database but during the timmeoth of Italian FADN changed and
today it is the most important source of data facroeconomic and policy analysis. To
answer to the informative needs of analysts andatisfy evaluation of stakeholders
requirements, additional information and detailgehbeen included in the Italian FADN
scheme. Moreover, the European rules on designig\NFsample allow Member States to
have a certain degree of discretional choices.ifgance, the size of the strata in Italian
random sample is influenced by the Standard GramgiM (SGM) in every cell. A cell is
defined crossing economic size with type of farmiighe Standard Gross Margin (SGM)
of a cell is less than 1% of the regional SGM tiadidn FADN aggregates this cell with
another one. When this is not possible, the celkduded.

As a consequence, Italy has applied its own ral@sanage the National FADN in order to
create a specific file to complete the European RABIthough the FADN datasets at the
Member State and EU level are to a certain extanmnbnized, some differences occur
(Delame and Butault, 2009). In Italy the main diffieces between National FADN (RICA)
and European FADN are:

e The ltalian national FADN has a larger sample tivasiuded in the European
FADN. The reason of this misalignment is due toghesence of “satellite farms”
which data are collected to monitor specific issndbe regions but which data are
not sent to European dataset. Table 3-1 showsutmber of farms included in the
Italian RICA and the number of Italian farms inahadin the European database
from 2004-2007. The last column shows the diffeesincsample size.
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3.2

Table 3-1: Sample size of Italian FADN (RICA) aidropean FADN for Italy.

Italian FADN EU - FADN Difference
2004 14,322 13,661 661
2005 15,002 14,537 465
2006 15,183 14,689 494
2007 15,346 14,906 440

Source: RICA - INEA; EU-FADN, DG-AGRI L-3, datasetaly 2004-2007 and own calculation.

Italian FADN has more detailed information than #id FADN. Some of these
differences have been described in a deliverablRAG@EPA project (Delame and
Butault, 2009). The most important ones are comkwith some costs imputed to
different products by the surveyor, the additiodatails for many products (for
instance, milk is described in eight headings), smdn.

INEA calculates weights according to the sampleigiesINEA weights are
different from FADN weights, notwithstanding thdadation method is the same.
The weight for the i-farm is

wi-Np/ny
where:
Ny is the number of farms in the universe for thatath;
nyis the number of farms in the sample for the stnata

[talian FADN has more farms, sg, differs in the two dataset. Besides, FADN
estimates N according to the last EUROSTAT Farm Structure 8ur(FSS),
instead INEA uses the ltalian Agriculture Generan€us of 2000 and Farm
Structure Survey 2005.

Description of the dataset (2004-2007)

The application of the GECOM model to the Italdataset has considered only the last
period, from 2004 to 2007. This choice is due féedént reasons. First of all, as previously
mentioned, in 2003 Italian FADN sampling systenftsdi from a volunteer to a stratified
random plan. So, in order to avoid influences duéhis change, only the last four years
and only the random sample have been consideretli(iig the first year of new sample).
The second reason is linked to the validation & thsults because of it is easier to
understand the differences if few recent yeargaken into account.

Before running the model, the outliers have beemoreed using the methodology

implemented by the German team and the resulerinst of number of farms for year and
production are illustrated in Table 3-2. During tunsidered period, the number of farms
has increased from about 13,000 to more than 14j8@6. The most common cultivation

is durum wheat (about 3,000 farms on average ghisvcrop every year) and maize. The
cultivation of soft wheat increased during the tiwigile dairy activities remained more or

less constants.
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Table 3-2: Number of farms for year and cultivatadter outlier elimination (2004-2007)

Nr of farms with:
Year Nr of farms - -
Soft wheat Durum Wheat Maize Cow milk
2004 12,968 1,638 3,076 2,720 1,964
2005 13,954 1,845 2,963 2,753 2,168
2006 14,135 1,834 2,808 2,710 2,112
2007 14,226 2,052 3,055 2,596 2,048

Source: RICA — INEA; dataset: Italy 2004-2007 and aattulation.

The application of GECOM model structure to thdidta dataset has required a sort of
translation and adaptation of some codes necetsdng estimation. In fact, as mentioned
in the previous paragraphs, cost categories ingaao FADN are more aggregated than
the Italian ones, so they could include several gmmants, disaggregated in the Italian
FADN dataset. With this adaptation, the structufeG&ECOM model and the variables

remained the same: 18 aggregated input variabt8 haggregated output categories.

3.3 The GECOM model: differences between Italian and
European FADN for the different sectors

This section presents the cost estimation resbligireed by applying the GECOM model

to the ltalian and European FADN dataset duringpieod 2004-2007. For each product
(soft wheat, durum wheat, maize and cow milk) ttiead, the differences (on average) in
the single cost components, the estimated coeificifor both datasets and their statistical
significance will be given. A further table will gfv also the statistical significance of the
difference between the coefficients. Some costgoayehave been aggregated in order to
simplify the representation.

3.3.1 Soft Wheat

The estimation results for soft wheat obtained gidtalian FADN are, more or less, the
same than those obtained using EU-FADN datase2@@4 and 2007 while for 2005-2006
some difference arise (Figure 3-1). In these twargein fact, the total production cost
estimated by the GECOM model is slightly higheltatian FADN than in EU-FADN.
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Figure 3-1: Production costs of Soft Wheat in HaliFADN (RICA) and EU-FADN (2004-2007)
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Source: RICA — INEA; EU-FADN, DG-AGRI L-3 dataset:{t2004-2007 and own calculation.

The reason of the difference is illustrated in Bigure 3-2 which shows the average of the
different cost components during the consideredbde2004-2007. Using Italian FADN
the estimated cost per hectare for seed, fertiinelrcrop protection are lower than for EU-
FADN, instead for land costs and depreciationdtalFADN has the highest values. The
value obtained for subsidies is very different dais the analysis that will follow): the
reason could be due to a different aggregationiwdélye two datasets.

Figure 3-2: Production costs of Soft Wheat in HaliFADN (RICA) and EU-FADN by cost item
(average 2004-2007)
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BRICA | 59 | 109 | 98 | 141 | 115 | 24 | 137 | 280 | 249 | -11 |-159
FADN| 90 | 139 | 133 | 116 | 106 | 23 | 30 | 223 | 245 | -120 | -137

Source: RICA — INEA; EU-FADN, DG-AGRI L-3 dataset: [t22004-2007 and own calculatidf.

As concerns the estimated coefficients, Italian RNAEsults have a higher number of
statistically significant coefficients than EU-FADNable 3-3), probably because in the
former there are more farms involved. There areotaof differences in estimated
coefficients statistically significant, above all2007 (Table 3-4).

18 For abbreviations see the general overview iratitereviation and acronym section.
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Table 3-3: Estimated coefficients for soft whealtalian

FADN (RICA) and EU-FADN (2004-

2007)
RICA FADN

2004 2005 2006 2007 2004 2005 2006 2007
SEED 0.03 0.07 0.06 0.07 010 | 005 0.05 0.19
FERTIL 0.12 0.13 0.07 0.10 0.17 0.24 0.14 0.13
CRPROT 0.10 0.12 0.09 0.08 0.13 0.29 0.11 0.12
MOTFUE 0.07 0.19 0.19 0.17 0.11 0.17 0.14 0.11
OENERG -0.02 -0.03 -0.02 | 001 0.01 0.00 0.00 0.01
CONWOR 0.08 0.14 0.14 0.09 0.13 0.13 0.14 0.11
BUILUK 0.00 0.00 0.00 0.00 -0.01 0.00 0.00 0.00
MACHUK 0.01 0.05 0.01 0.02 003 | 001 0.04 0.03
OTHSIC 0.08 0.09 0.25 0.11 019 | -0.07 0.03 0.01
LANDCO 0.16 0.34 0.40 0.21 0.22 0.34 0.35 0.18
INTERE 0.01 0.00 0.00 0.00 0.00 -0.01 0.00 0.00
DEPREC 0.16 0.49 0.21 0.15 0.17 0.34 0.37 0.2
TAXES 0.00 0.00 0.00 0.01 0.01 0.00 -0.01 0.01
SUBSID 0.01 -0.02 -0.01 -0.03 -0.49| -0.04 -0.03 -0.07
NETVAL 0.20 -0.57 -0.39 0.00 0.21 -0.46 -0.34 | -0.08

Not statistically significant at 95% level.
Source: RICA — INEA; EU-FADN, DG-AGRI L-3 dataset:{t2004-2007 and own calculation.

Table 3-4: Differences between estimated coeffisigmlitalian FADN (RICA) and EU-FADN
(2004-2007) for Soft Wheat

Differences RICA-FADN

2004 2005 2006 2007
SEED -0.07 0.02 0.01 -0.12
EERTIL -0.05 -0.12 -0.07 -0.02
CRPROT -0.03 -0.17 -0.02 -0.04
MOTEUE -0.05 0.02 0.05 0.05
OENERG -0.03 -0.03 -0.01 0.00
CONWOR -0.04 0.01 0.00 -0.02
BUILUK 0.00 0.00 0.00 0.00
MACHUK -0.02 0.04 -0.03 -0.01
OTHSIC -0.12 0.16 0.23 0.11
LANDCO -0.07 0.00 0.05 0.03
INTERE 0.01 0.01 0.00 0.00
DEPREC -0.01 0.15 -0.16 -0.11
TAXES 0.00 0.00 0.00 0.00
SUBSID 0.50 0.02 0.02 0.04
NETVAL -0.02 -0.12 -0.05 0.09

Differences statistically significant at 95%.
Source: RICA — INEA; EU-FADN, DG-AGRI L-3 dataset:{t2004-2007 and own calculation.
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3.3.2 Durum Wheat

As for the previous case, also for durum wheae#tanation of the total cost of production
coming from the application of the model to thdatiént datasets is more or less the same.
The only exception is 2005 (Figure 3-3). In thiayehe result obtained from EU-FADN
dataset is about 300 euro per hectare, which lly neery low and not plausible. The result
for Italian FADN (557 euro per hectare) seems tord@sonable and aligned with the
increasing trend registered in the whole period.

Figure 3-3: Production costs of Durum Wheat initial FADN (RICA) and EU-FADN (2004-2007)

700
600 - 7/‘
500 <

wl NS

300 \‘/

200

100

0 T T T 1
2004 2005 2006 2007

——RICA =—E—FADN

Source: RICA — INEA; EU-FADN, DG-AGRI L-3 dataset:{t2004-2007 and own calculation.

On average, in the period analyzed, the main diffees in costs per hectare between
Italian-FADN and EU-FADN are in other costs, lamusts and subsidies (Figure 3-4).

Figure 3-4 : Production costs of Durum Wheat inita FADN (RICA) and EU-FADN cost item
(average 2004-2007)
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BRICA | 72 92 33 | 112 | 53 19 21 34 | 148 | -55 | 317

FADN | 66 94 | 39 | 104 | 59 18 | -45 | 24 | 158 | -134 | 259

Source: RICA — INEA; EU-FADN, DG-AGRI L-3 dataset:{t2004-2007 and own calculation.
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Also for durum wheat the number of coefficientgistieally significant in Italian FADN is
higher than in EU-FADN (Table 3-5). The differendasestimated coefficients are only
statistically significant for seed, interest andagdicity and heating fuels over the whole
period (Table 3-6), whereas for the other coststéme results vary year by year.

Table 3-5: Estimated coefficients for Durum whealtalian FADN (RICA) and EU-FADN (2004-
2007).

RICA FADN

2004 2005 2006 2007 2004 2005 2006 2007
SEED 0.08 0.15 0.11 0.05 0.12 0.18 0.10 0.06
FERTIL 0.09 0.16 0.13 0.08 0.20 0.18 0.16 0.10
CRPROT 0.03 0.05 0.06 0.03 0.10 0.04 0.07 0.05
MOTEUE 0.09 0.19 0.17 0.13 0.18 0.22 0.23 0.12
OENERG -0.01 -0.01 -0.01 0.00 -0.02 -0.02 -0.01 -0.01
CONWOR 0.06 0.07 0.09 0.04 0.15 0.09 0.1 0.06
BUILUK 0.00 0.01 0.00 0.00 001 [ 0.0 0.00 0.00
MACHUK 0.02 0.02 0.02 0.02 0.06 -0.04 0.04 0.03
OTHSIC 0.02 0.05 0.00 0.03 -0.01 -0.33 -0.03 -0.01
LANDCO 0.02 0.03 0.07 0.04 005 [ -0.01 0.07 0.03
INTERE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
DEPREC 0.17 0.23 0.20 0.10 0.35 0.26 0.26 0.15
TAXES 0.01 0.02 0.02 0.02 0.02 0.03 0.02 0.01
SUBSID -0.02 -0.11 -0.10 -0.06 -1.00 -0.06 -0.04 -0.03
NETVAL 0.44 0.14 0.24 0.51 077 046 | 001 0.43

Not statistically significant at 95% level.
Source: RICA — INEA; EU-FADN, DG-AGRI L-3 dataset:{t2004-2007 and own calculation.
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Table 3-6: Differences between estimated coeffisiémltalian FADN (RICA) and EU-FADN
(2004-2007) for Durum Wheat.

Differences RICA-FADN

2004 2005 2006 2007
SEED -0.05 -0.03 0.01 -0.01
FERT[ -0.11 -0.02 -0.03 -0.02
CRPROT -0.07 0.01 -0.01 -0.02
MOTEUE -0.09 -0.03 -0.05 0.01
OENERG 0.01 0.00 0.00 0.01
CONWOR -0.09 -0.02 -0.02 -0.02
BUILUK 0.00 0.01 0.00 0.00
MACHUK -0.04 0.06 -0.02 -0.01
OTHSIC 0.03 0.38 0.03 0.04
LANDCO -0.03 0.04 0.00 0.01
INTERE 0.00 0.00 0.00 0.00
DEPREC -0.19 -0.03 -0.06 -0.04
TAXES -0.01 -0.01 0.00 0.00
SUBSID_ 0.98 -0.05 -0.05 -0.03
NETVAL -0.33 -0.31 0.23 0.08

Differences statistically significant at 95%.
Source: RICA — INEA; EU-FADN, DG-AGRI L-3 dataset:{t2004-2007 and own calculation.

3.3.3 Maize

The results for maize are very similar, exceptZ007, when the estimation obtained from
Italian FADN results in an increasing of total cagtto 1,562 euro per hectare (Figure 3-
5). This increase is due to the higher estimateldevaer hectare for fertilizer, crop
protection and other costs.

Figure 3-5: Production costs of Maize in Italian BN (RICA) and EU-FADN (2004-2007)
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Source: RICA — INEA; EU-FADN, DG-AGRI L-3 dataset:{t2004-2007 and own calculation.
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Figure 3-6 shows the differences in the cost coraptsas average of the considered
period. There are no relevant differences and gdigespeaking, it could be argued that for
the most important components, the costs estimatagsing the Italian FADN are higher
than those obtained with EU-FADN. Only estimatesdepreciation costs are higher in
EU-FADN results.

Figure 3-6: Production costs of Maize in Italian BN (RICA) and EU-FADN by cost item
(average 2004-2007)
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Source: RICA — INEA; EU-FADN, DG-AGRI L-3 dataset:{t2004-2007 and own calculation.

Only few cost coefficients are not statisticallgrsficant in both data sets (Table 3-7)
while concerning the differences in the estimatedfficients, they are not significant

(Table 3-8).
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Table 3-7: Estimated coefficients for Maize iniial FADN (RICA) and EU-FADN (2004-2007).

RICA FADN
2004 2005 2006 2007 2004 2005 2006 2007
SEED 0.09 0.10 0.10 0.07 0.13 0.12 0.11 0.05
FERTIL 0.10 0.14 0.10 0.10 0.12 0.12 0.11 0.09
CRPROT 0.04 0.06 0.05 0.05 0.06 0.05 0.04 0.03
MOTFUE 0.07 0.13 0.12 0.10 0.09 0.12 0.14 0.09
OENERG 0.02 0.02 0.01 0.00 0.01 0.01 0.01 0.00
CONWOR 0.04 0.03 0.04 0.03 0.05 0.05 0.04 0.03
BUILUK 0.00 0.01 0.00 0.01 0.00 0.01 0.01 0.01
MACHUK 0.02 0.03 0.03 0.04 0.04 0.04 0.03 0.02
OTHSIC 0.07 0.12 0.09 0.11 0.08 0.06 0.08 0.05
LANDCO 0.12 0.19 0.18 0.12 0.13 0.18 0.15 0.10
INTERE 0.00 0.00 0.01 0.00 0.01 0.01 0.01 0.00
DEPREC 0.20 0.19 0.18 0.12 0.28 0.27 0.23 0.14
TAXES 0.02 0.03 0.02 0.01 0.02 0.02 0.01 0.01
SUBSID -0.01 -0.02 -0.01 -0.02 -0.37 -0.03| -0.01 0.00
NETVAL 0.21 -0.02 0.10 0.25 0.34 -0.02 | 0.05 0.36

Not statistically significant at 95% level.
Source: RICA — INEA; EU-FADN, DG-AGRI L-3 dataset:{t2004-2007 and own calculation.

Table 3-8: Differences between estimated coeffisigmlitalian FADN (RICA) and EU-FADN

(2004-2007) for Maize.

Differences RICA-FADN

2004 2005 2006 2007
SEED -0.04 -0.01 -0.01 0.02
FERTIL -0.02 0.02 -0.01 0.01
CRPROT -0.02 0.01 0.00 0.01
MOTEUE -0.02 0.01 -0.02 0.01
OENERG 0.01 0.01 0.00 0.00
CONWOR -0.01 -0.02 0.00 0.00
BUILUK 0.00 0.00 0.00 0.00
MACHUK -0.01 -0.01 0.00 0.01
OTHSIC -0.01 0.06 0.01 0.06
LANDCO -0.02 0.01 0.03 0.02
INTERE -0.01 -0.01 0.00 0.00
DEPREC -0.07 -0.09 -0.05 -0.01
TAXES 0.00 0.01 0.00 0.00
SUBSID 0.36 0.01 0.00 -0.02
NETVAL -0.13 0.00 0.05 -0.11

Not statistically significant at 95% level.
Source: RICA — INEA; EU-FADN, DG-AGRI L-3 dataset:{t2004-2007 and own calculation.
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3.3.4 Cow Milk

In 2004 and in 2005 the cost of production of nsllbasically the same in the two data set
analyzed. After that, there is an increase in gtamated cost for Italian FADN, until 278
euro per ton in 2007 (Figure 3-7).

Figure 3-7: Production costs of Cow Milk in ItalidADN (RICA) and EU-FADN (2004-2007)
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Source: RICA — INEA; EU-FADN, DG-AGRI L-3 dataset:{t2004-2007 and own calculation.

On average, over the period analyzed, the diff@®gmt the cost items between the Italian
FADN and the EU-FADN are small (Figure 3-8).

Figure 3-8: Production costs of Cow Milk in ItalidADN (RICA) and EU-FADN by cost item
(average 2004-2007)
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Source: RICA — INEA; EU-FADN, DG-AGRI L-3 dataset:{t2004-2007 and own calculation.

On the contrary, if we consider the cost coeffitseyear by year most of the differences
between Italian FADN and EU-FADN are statisticalgnificant (Table 3-10). This is true
also in 2004-2005, when the total cost of product®very close in the two estimations.
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So if we compare specific cost items there areedifices, but the total cost of production
per ton is almost the same.

Table 3-9: Estimated coefficients for Cow Milk italian FADN (RICA) and EU-FADN (2004-
2007).

RICA FADN

2004 2005 2006 2007 2004 2005 2006 2007
FEEDPC 0.23 0.24 0.26 0.29 0.28 0.28 0.22 0.26
FEEDHC 0.18 0.19 0.21 0.20 0.15 0.21 0.21 0.19
VETCOS 0.02 0.03 0.03 0.03 0.03 0.02 0.02 0.02
SEED -0.01 0.00 -0.01 -0.02 -0.02 -0.01 -0.03 -0.01
FERTIL 0.02 0.02 0.03 0.03 0.00 0.00 0.01 0.01
CRPROT 0.00 0.00 0.00 0.00 0.00 -0.01 0.00 0.01
MOTFUE 0.02 0.03 0.03 0.02 0.02 0.03 0.03 0.02
OENERG 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
CONWOR 0.00 0.01 0.01 0.01 0.00 0.00 0.01 0.00
BUILUK 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MACHUK 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.00
OTHSIC 0.00 0.02 0.01 0.01 0.01 0.01 0.01 0.01
LANDCO 0.01 0.01 0.01 0.02 0.02 0.01 0.02 0.02
INTERE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
DEPREC 0.06 0.07 0.08 0.07 0.06 0.07 0.07 0.06
TAXES 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SUBSID -0.02 -0.06 -0.02 0.00 -0.02 -0.05 0.00| 0.00
NETVAL 0.47 0.42 0.34 0.29 0.45 0.42 0.40 0.38

Not statistically significant at 95% level.
Source: RICA — INEA; EU-FADN, DG-AGRI L-3 dataset:{t2004-2007 and own calculation.
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Table 3-10: Differences between estimated coefiisién Italian FADN (RICA) and EU-FADN
(2004-2007) for Cow Milk.

Differences RICA-FADN
2004 2005 2006 2007
FEEDPC -0.055 -0.043 0.041 0.032
FEEDHC 0.025 -0.020 -0.006 0.014
VETCOS -0.004 0.008 0.009 0.005
SEED 0.011 0.012 0.016 -0.010
FERTI 0.022 0.027 0.029 0.025
CRPROT -0.005 0.009 -0.003 -0.001
MOTFUE 0.002 0.001 0.001 0.002
OENERG 0.001 -0.001 -0.003 0.001
CONWOR -0.001 0.002 -0.001 0.002
BUILUK 0.000 0.000 0.000 0.001
MACHUK -0.002 0.001 0.000 0.002
OTHSIC -0.010 0.009 -0.004 0.000
LANDCO -0.006 0.004 -0.006 0.000
INTERE -0.002 -0.002 -0.001 0.000
DEPREC 0.002 0.003 0.003 0.011
TAXES 0.001 0.001 0.001 0.001
SUBSID_ -0.004 -0.007 -0.017 -0.002
NETVAL 0.025 -0.002 -0.060 -0.083

Not statistically significant at 95% level.
Source: RICA — INEA; EU-FADN, DG-AGRI L-3 dataset:{t2004-2007 and own calculation.

66




4 Results for Dutch national FADN

Authors: Mark Dolman, Walter van Everdingen, David Verhoog
LEI Wageningen UR

This chapter presents the results obtained by agplthe general cost of production
(GECOM) model for adjusted Dutch FADN data. Inste&deplacing all Dutch EU-FADN
data, only a number of cost variables were repldéeedhermore, the EU-FADN weighting
scheme was replaced by the weighting scheme ugsedatibnal FADN-data. A more
exhaustive description of the data replaced will dieen in section 4.1. After the
description of the data, main results will be présé for the three main products (dairy,
pig and wheat). Subsequently, we will focus on carimy data in national FADN with
data in EU-FADN and investigate the effect of usttifferent weighting schemes and
using price information from the national FADN ieatl of Eurostat prices.

4.1 Data

The Dutch FADN has a history going back to 197%hkn course of time, the Dutch FADN
has been under revision on several occasions. d$temajor revision was in 2000. A
consequence of this change is that data beforaftd2000 are different. Besides this, the
last revision of the Dutch FADN created some probie delivery of data to DG-Agri. For
this reason, the year 2000 is excluded from oulyaiza Therefore, in most Dutch FADN
research, results are presented in two periodsphefure 2000 and one after 2000. In this
chapter, we focus on the period from 2001 to 2@0ihough the FADN datasets at the
Member State and EU level are to a certain extanmbnized, differences occur. For
example, FADN data for input and output categoreesl to be more aggregated at the EU
than at the Member State level (Delame and Buté@i,0). Furthermore, weighting
schemes differ between EU-FADN and the national RAlecause the Commission is
determining its own weighting. Finally, there cam different definitions in bookkeeping
of, for example, depreciation.

To test the difference between the national FADN #re EU-FADN for the Netherlands
we have not chosen to replace completely the ortbdwpther. Instead, we have chosen to
replace some data only. The major advance of rejgjamly some data is that we do not
have to adjust all the data used within the GECOMational codes. Therefore, more time
is available for assessing the model runs. Thettiatzhave been replaced concern all costs
excluding depreciation (EU Table F) and the werghtscheme (variable SYS02). To test
for the effect of each step, four separate modes were performed.

Figure 4-1 gives an overview of the steps takengmup of farms selected, data and
weighting in the first step, to the selection afnfig, replaced data and national weighting
scheme in the last step. In the first step (modiell), the total Dutch EU-FADN sample of
farms is used, with the ‘old’ data for the costsegaries (EU Table F). Furthermore, the
EU-FADN weighting scheme (variable SYS02) was usegresent results (GECOM-
group in Figure 4-1). From the EU-FADN sample farinsstep 2 only farms were selected
of which a national weighting factor was availafg_-group in Figure 4-1). The effect of
the exclusion off farms with no national weightifagtor was tested in model run II. After
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the selection of farms with national weighting,step 3 Table F was replaced by ‘new’
data, so discovered data errors since the yeadateewas delivered, were now replaced
with newer data (model run lll). Finally, the naté weighting scheme was applied in the
last step (model run V).

Figure 4-1: Farm selection, data and weighting solkeereplacement on the EU-FADN - DG AGRI
L-3 dataset (4 model runs).

data : EU-FADN - DG
AGRI L-3data
group : GECOM
weight : EU-FADN
effect of
other farms
data : EU-FADN - DG
AGRI L-3data
group : NL-GROUP
weight : EU-FADN

effect of
updated data

data : update EU-FADN -
DG AGRI L-3data
group : NL-GROUP
weight : EU-FADN
effect of
different weight
data : update EU-FADN -
DG AGRI L-3data
group : NL-GROUP
weight : national FADN

Table 4-1 shows that the NL-group used in modellrtm IV, for all years, has less farms.

Only farms present in the original GECOM-group ased for the NL-group sample. The
difference between both samples is the numberrofdavith a weighting factor in the EU-

FADN sample, and without a weighting factor in thational FADN sample. In most

cases, this is caused by the fact the Dutch ndtiae#ghting scheme is based on the
agricultural census, instead of the actual recofded size within FADN. Some farms are
below the lower threshold for farm size in the agitural census (situation on the first of
May). The average yearly farm size, however, célregsteed the lower threshold.
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Table 4-1: Description of data samples used irfdbhe model runs

2001 2002 2003 2004 2005 2006 2007

Model run | (GECOM group, EU-FADN - DG AGRI L-3 data, sys-02 weight)

Number of farms represented 76278 62637 63289 40189280 56334 55363
Number of farms in sample 1276 1305 1370 1352 1399440 1441
Milk production (ton),[0 per farm 161 173 178 181 191 198 202
UAA (ha), 0 per farm 28 29 30 31 32 31 32
Livestock units[J per farm 107 103 100 111 113 121 126
Model run Il (NL group, EU-FADN - DG AGRI L-3 data, sys-02 weight)

Number of farms represented 74417 61697 61387 G90&/742 54933 54254
Number of farms in sample 1253 1280 1324 1320 1349403 1411
Milk production (ton),[ per farm 164 176 181 184 196 203 206
UAA (ha), 0 per farm 28 29 30 31 32 32 32
Livestock units[J per farm 107 103 99 111 114 123 126
Model run I11 (NL group, updated EU-FADN - DG AGRI L-3 data, sys-02 weight)

Number of farms represented 74417 61697 61387 G90&/742 54933 54254
Number of farms in sample 1253 1280 1324 1320 1349403 1411
Milk production (ton),[ per farm 164 176 181 184 196 203 206
UAA (ha), 0 per farm 28 29 30 31 32 32 32
Livestock units[] per farm 107 103 99 111 114 123 126
Model run 1V (NL group, updated EU-FADN - DG AGRI L-3 data, national weight)

Number of farms represented 70720 67784 63957 4271072 58193 56745
Number of farms in sample 1253 1280 1324 1320 1349403 1411
Milk production (ton),[0 per farm 165 172 186 179 187 198 203
UAA (ha), 0 per farm 29 29 31 31 32 33 36
Livestock units[] per farm 104 104 112 113 116 125 126

4.2 Results using the GECOM

This section presents GECOM results using the foodel runs described in section 4.1
for the three main outputs, namely milk (CMILK)gp(PIG_) and wheat (WHEAT). For
each output, a comparison is made for the totallymtion costs between the four model
runs. Subsequently, the differences found are durtlddressed by using the aggregated
costs categories, and the effects of using othrendaupdated data and another weighting
scheme separately.

4.2.1 Dairy

The total production costs for output CMILK diffslightly between model run IV and the
other model runs (Figure 4-2). Structurally, theeleof production costs in model run IV is
lower. However, the difference expressed per 106fkgilk is considered low.

In Table 4-2, a comparison (in percentage chargye)ade for aggregated cost categories
between model run | and the other three model rilihs. aggregated cost categories are
equal to the one used within the GECOM model. \dei@osts include costs of: purchased
feed, homegrown crops, veterinary and other speliifestock, fertilizer, crop protection,
seeds, motor fuels. Other intermediate costs aher @nergy, contract work, upkeep of
buildings and machinery and other specific cosheDinput costs are land and interest.
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Figure 4-2: Total production costs for output CMIldkthe GECOM.

=== Model run | (GECOM group, EU-FADN - DG AGRI L-3 dat sys-02 weight)
=== Model run Il (NL group, EU-FADN - DG AGRI L-3 datasys-02 weight)

Model run 1l (NL group, updated EU-FADN - DG AGR}3 data, sys-02 weight)
=== Model run IV (NL group, updated EU-FADN - DG AGR}& data, national weight)
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Table 4-2: Development and comparison (in percentdginge) of the total production costs and
aggregated cost categories for output CMILK (ine€ p000 kg).

2001 2002 2003 2004 2005 2006 2007

Model run | (GECOM group, EU-FADN - DG AGRI L-3, sys-02 weight)

total 246 282 267 257 250 261 282
- variable costs 87 92 86 83 73 81 87
- other ic 64 81 76 72 73 71 80
- other input 62 68 63 59 58 62 69
- depreciation 33 41 43 43 46 46 46
Difference (in %) between model run | and model run I 1
total 0 0 0 0 0 0 0
- variable costs 0 0 0 0 0 0 0
- other ic -1 0 0 0 0 0 0
- other input 0 0 0 -1 0 -1 0
- depreciation 0 0 0 0 0 -1 0
Difference (in %) between model run | and model run I11
total 0 0 0 -1 0 -1 0
- variable costs 0 0 0 -3 1 -1 0
- other ic 0 1 1 -1 -1 -1 -1
- other input 0 1 0 -1 1 -1 0
- depreciation 0 0 0 0 0 -1 0
Difference (in %) between model run | and model run IV
total 0 -2 -3 -2 1 0 -1
- variable costs -2 0 -1 -2 1 -4 -1
- other ic 2 -4 -5 -1 1 3 -2
- other input 0 0 0 -1 1 1 0
- depreciation 2 -8 -4 -2 -2 -1 -4

For CMILK, the effect of using only another sampé farms is small. If there are
differences, the difference is smaller than 1%. $hme conclusion can be drawn after
updating the data. The difference seen is smdikem L% with model run I. Only for the
variable costs (2004), the differences are widewdver, the difference with model run | is
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still small (-3%). When a different weighting schens applied (model run 1), more

differences are seen compared with model run |tlik®itotal production costs, differences
are small. For the aggregated cost categoriesitfezethce vary between -8% up to 3%.
This effect is caused by the difference in the Wiy scheme applied.

4.2.2 Pig

The total production costs for output PIG_ diffdéigistly between the four model runs
(Figure 4-3). Structurally, the level of productioosts in model run IV is lower for almost
all years. However, the difference expressed pestock unit pig is considered to be low.
In 2004, the level of production costs in model Mdris equal to the other model runs. The
difference between model run | and model run MMaetween 0 and -5%. When we go in
more detail on the aggregated cost categoriesmdasitendency is seen. The largest
difference is seen for other intermediate cos®0id5 and other input costs in 2006 (both -
8%) (Table 4-3). Only in 2004 the differences amaker. For variable costs and other
input costs the difference between model run | amdiel run IV is even positive. The
absolute largest difference is seen for variab&sctor 2002 and 2006 (both -4%).

Figure 4-3: Total production costs for output PI@f the GECOM.

=== Model run | (GECOM group, EU-FADN - DG AGRI L-3 dat sys-02 weight)
=== Model run Il (NL group, EU-FADN - DG AGRI L-3 datasys-02 weight)

Model run Il (NL group, updated EU-FADN - DG AGRI}3 data, sys-02 weight)
=== Model run IV (NL group, updated EU-FADN - DG AGR}I& data, national weight)
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Table 4-3: Development and comparison (in percentdginge) of the total production costs and
aggregated cost categories for output PIG_ (inrd_pepig)

2001 2002 2003 2004 2005 2006 2007
Model run | (GECOM group, EU-FADN data, sys-02 weight)

total 753 768 742 753 709 736 882
- variable costs 500 521 515 536 488 510 644
- other ic 100 95 83 87 96 100 97
- other input 71 71 70 60 55 58 68
- depreciation 82 80 74 70 70 68 73
Difference (in %) between model run | and model run I 1
total 0 0 -1 0 -1 0 0
- variable costs 0 0 0 0 -1 0 0
- other ic 0 0 -1 0 -2 0 0
- other input 0 0 -1 0 -1 0 0
- depreciation 0 0 -2 0 -2 -1 0
Difference (in %) between model run | and model run I11
total 1 0 -1 0 -1 0 0
- variable costs 1 0 0 0 -1 0 0
- other ic 0 0 0 -1 -3 -2 -1
- other input 0 0 -1 0 -1 0 1
- depreciation 1 0 -2 0 -2 -1 0
Difference (in %) between model run | and model run IV
total -1 -4 -3 0 -4 -5 -2
- variable costs 1 -4 -3 1 -3 -4 -2
- other ic -3 -5 -1 -4 -8 -3 1
- other input -7 -2 -7 1 1 -8 -2
- depreciation -3 -1 -6 -3 -3 -5 -1
4.2.3 Wheat

In contradiction to the other two outputs discusakave, there are rather large differences
seen in the total level of production costs of WHEA

Figure 4-4: Total production costs for output WHE#&fTthe GECOM.

=== Model run | (GECOM group, EU-FADN - DG AGRI L-3 dat sys-02 weight)
=== Model run Il (NL group, EU-FADN - DG AGRI L-3 datasys-02 weight)
Model run 11l (NL group, updated EU-FADN - DG AGR}3 data, sys-02 weight)

=== Model run IV (NL group, updated EU-FADN - DG AGR}I& data, national weight)
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Table 4-4: Development and comparison of the fmtatiuction costs and aggregated cost categories
for output WHEAT (in € per ha wheat)

2001 2002 2003 2004 2005 2006 2007

Model run | (GECOM group, EU-FADN - DG AGRI L-3, sys-02 weight)

total 676 1425 958 1459 1108 585 1075
- variable costs 73 319 306 394 187 174 281
- other ic 364 552 433 597 514 352 417
- other input 77 218 -35 97 115 -163 -34
- depreciation 161 335 255 371 293 222 411

Difference (in %) between model run | and model run I 1

total 2 0 8 -1 1 2 3
- variable costs 7 0 6 -1 15 11 0
- other ic 1 -1 4 0 -1 -3 0
- other input 1 -1 46 -8 -6 0 51
- depreciation 3 1 8 0 -2 1 2

Difference (in %) between model run | and model run I11

total 10 3 9 1 1 1 5
- variable costs 30 -4 6 -10 17 18 9
- other ic 8 8 8 2 -1 -8 0
- other input 18 6 53 33 -12 2 54
- depreciation 3 1 7 2 -1 0 2

Difference (in %) between model run | and model run IV

total 7 64 9 -6 1 10 22
- variable costs 71 66 -2 -11 22 36 -7
- other ic -22 86 18 -4 -6 -3 35
- other input 49 135 199 36 27 27 344
- depreciation 23 -22 -23 -16 -10 -17 -2

For the year 2002, the production costs are mughehniper ha of wheat in model run V.
Similar results, although smaller, are seen in 2003del run | through Il give similar
results for the total level of production costs. Table 4-4, the development of the
production costs for aggregated cost categoriewaxfel run | is given for output wheat.
The rest of Table 4-4 shows the relative changesaggregated cost category for the other
three model runs. Proper judgment of the resultsyelver, is hard to make. When the
results of model run | over the years is assesseld fluctuations can be seen. Example
given, in 2002 the other input costs are 218 ewttdch is very high compared with the
other years. In 2003, 2006 and 2007 the other inpsits are even negative. In some way,
the GECOM cannot deal with output WHEAT in the NatAnds. This problem is
discussed in more detail in the Dutch contributiondeliverable 3.2 of the FACEPA
project.

4.3 Specific issues

In section 4.2, the total production costs for attBMILK, PIG_ and WHEAT are given
for four model runs. In these model runs the eftdaising other farms, different data and
other weighting factors are visualized. In sectthB we will deal with some specific
issues. To go in more detail, section 4.3.1 diss$ise difference between the EU-FADN
and the updated EU-FADN data using a simple ANO¥#t.t Furthermore, the effect of
weighting is discussed in section 4.3.2.
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4.3.1 Comparing data in national FADN with comparable data in EU FADN

To test for differences in data, an ANOVA test $&d (P<0.05). This test is performed per
year, and for three different ways of weightingaressenting most of the output of CMILK,
PIG_ and WHEAT in the general cost of productiondelo For all model runs, the NL-
group was used (see Figure 4-1).

Dairy farms

Most of the production of CMILK in the Netherlantlskes place on specialized dairy
farms (A30=4110). Therefore, changes in data atedeseparately for this group of farms
(Table 4-5).

Table 4-5: Significant P-values for difference betww EU-FADN - DG AGRI L-3 and updated EU-
FADN - DG AGRI L-3 data for specialized dairy farg&01-2007).

2001 2002 2003 2004 2005 2006 2007

Dairy farms (A30=4110)

F61 0.025 . . 0.001 0.000 0.002
F62 . . . . . . .
F63 0.000 0.000 0.000 0.022 0.004 0.001 0.000
F64

F65

F66

F67

F69

F70

F72 . . . . . .
F78 . . . 0.028 0.000 0.000
F79 .

F80 0.035

F81

F82

F83

F84

F87

F88

F89

SE290 . . . . . .
SE295 . . . 0.014 0.023 0.005
SE300

SE305

SE315

SE330

SE331

SE350

SE370

SE375

For all years, a significant difference is seen ¢ar expenses (variable F63). In the
GECOM, car expenses are included in other interatediosts as cost category OTHSIC.
In the updated EU-FADN data, the car expensesgar &re lower. However, the value of
car expenses is low compared to total value ofyrton costs and therefore the impact of
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this change in data is considered negligible. Aeothariable where data significantly
differs is upkeep of machinery and equipment (\deid61). In the GECOM, these costs
are part of MACHUK, which is aggregated within athetermediate costs as well. In
2001, the machinery costs are significantly highi¢hin the updated EU-FADN data (on
average, ~1350 euro per farm (unweighted)). Fror@42€thru 2006 these costs are
significantly lower (on average, ~2000 euro pemfgunweighted). For the time span
2004-2006 variable F78 (upkeep of land and builslingignificantly changed as well. Due
to changes in definitions, only the allocation afsts between variable F61 and F78
changes. In the past, maintenance costs werevidediin F61 and F78. Due to the update
of the data, the costs for upkeep of land and mgkimore than doubled (e.g., on average
1290 to 3261 euro per farm in 2005 (unweighted))] &ariable F61 decreased. The
fertilizer costs (variable SE295) raised as wallyaver, the absolute change was lower (on
average, ~850 euro per farm (unweighted)). Theebme SE295 is caused by changes in
definitions as well. In the past, if a farmer puasbd manure (which has a negative value),
the revenues of purchased manure were subtraciedtfre costs of fertilizer. Nowadays,
the revenues of purchased manure are includedar o¢venues, and no longer subtracted
within variable SE295. The updated data, therefgires a better presentation of the actual
fertilizer costs.

In section 4.2, the costs per ton of milk produaede approximately equal for the updated
data and EU-FADN data (model run I vs. model rgn The changes in data, for dairy
farms, did not influence the production costs jper ¢f milk produced, nor for one of the

aggregated cost categories.

Pig farms

Similar to dairy farms, a simple ANOVA was perfomni@r pig farms as well (A30=5011,
5012, 5013) (Table 4-6). For most of the varialbégdaced no significant differences were
seen. The variables were data significantly diff@ars similar to dairy. The car expenses
changed (variable F63) and some significant diffeeeis seen for the upkeep costs of
machinery and equipment (F61) and the upkeep adfskand and buildings. A similar
significant trade-off as seen in dairy is not séenpig farms. However, the other not
significant years still have a strong tendency dfaale-off between both upkeep costs
variables. There are no differences seen for vi@i&iE295 (fertilizer costs), since pig
farms in general do not purchase animal manureausec pig farms have (almost) no
cultivated area and a surplus of slurry.

In section 4.2, the costs per livestock unit pigevapproximately equal for the updated
data and EU-FADN data (model run | vs. model rgnThe changes in data, for pig farms,
did not influence the production costs per livektaait pig produced, nor for one of the
aggregated cost categories.
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Table 4-6: Significant P-values for difference betww EU-FADN - DG AGRI L-3 and updated EU-
FADN - DG AGRI L-3 data for specialized pig farn001-2007).

2001 2002 2003 2004 2005 2006 2007

Pig far ms (A30=5011-5012-5013)

F61 . . . . 0.021 0.006
F62 . . . . . . .
F63 . . 0.015 . . . 0.000
F64

F65

F66

F67

F69

F70

F72 . . . . . .
F78 . . . . . 0.000
F79

F80

F81

F82

F83

F84

F87

F88

F89

SE290

SE295

SE300

SE305

SE315

SE330

SE331

SE350

SE370

SE375

Arable farms

Similar to dairy and pig farms, a simple ANOVA waesrformed for arable farms as well
(TF8=1) (Table 4-7). Most of the production of whéakes place on specialized arable
farms. For most of the variables replaced no sicgnit differences were found. The
variables were data significantly differs are sanito dairy and caused by the same
reasons.

76



Table 4-7: Significant P-values for difference betw EU-FADN - DG AGRI L-3 and updated EU-
FADN - DG AGRI L-3 data for specialized arable far(2001-2007).

2001 2002 2003 2004 2005 2006 2007

Arablefarms (TF1)

F61 . . . 0.021 0.029 0.010

F62 . . . . . . .
F63 0.015 0.008 0.029 . . . 0.000
F64

F65

F66

F67

F69

F70

F72 . . . . . .

F78 . . . 0.000 0.000 0.000

F79

F80

F81

F82

F83

F84

F87

F88

F89

SE290 . . . . . . .
SE295 0.019 . . . . 0.001 0.000
SE300

SE305

SE315

SE330

SE331

SE350

SE370

SE375

4.3.2 Weighting

The weighting scheme in the Netherlands is diffefeam the weighting scheme used by
the Commission. It is interesting to investigate #ffect on results of using a different
weighting scheme. Table 4-8 presents descriptagstits of 3 weighting schemes. In the
three samples, only farms that are present in guated EU-FADN data (with national
weighting factor) are used. So, effects of diffeenin number of farms, or different data
are isolated. The three weighting schemes appled&#S02 (the EU-FADN weight), NL
(the national FADN weight) and WF1 (equal weightiftg each farm). The effect of
weighting is presented for the three most impotpouproduced namely: milk, pig and
wheat. The sum of the weighting factors for SYS02 aational weight, are not equal to
the sum of weighting factor that where presentefrbe This is caused by the fact of
excluding farms that are only used in one samptethat are not represented in the other
samples. For WF1, the average number of livestotuk and the farm area are higher
compared to the other variants. This is caused lmgta proportion of large sample farms.
The average milk production per farm is lower foFW This is caused by the proportion
of dairy farms within the total sample of farms dndthe fact that milk production in the
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Netherlands mainly takes place on specialized daimys. The proportion of dairy farms
within model run V is roughly 1/6. In the other twendel runs this is roughly 1/4.5.

Table 4-8: Descriptive statistics of three variasftsveighting (2001-2007)

2001 2002 2003 2004 2005 2006 2007

Model run I1l (NL group, updated EU-FADN - DG AGRI L-3 data, sys-02 weight)

Number of farms represented 1253 1280 1324 1320 1349 1403 1411
Number of farms in sample 74417 61697 61387 59060 57742 54933 54254
Milk production (ton),d per farm 164 176 181 184 196 203 206
UAA (ha), 0 per farm 28 29 30 31 32 32 32
Livestock units[] per farm 107 103 99 111 114 123 126
Model run 1V (NL group, updated EU-FADN - DG AGRI L-3 data, national weight)

Number of farms represented 1253 1280 1324 1320 1349 1403 1411
Number of farms in sample 70720 67784 63957 62724 61072 58193 56745
Milk production (ton),d per farm 165 172 186 179 187 198 203
UAA (ha), 0 per farm 29 29 31 31 32 33 36
Livestock units[] per farm 104 104 112 113 116 125 126
Model run V (NL group, updated EU-FADN - DG AGRI L-3 data, noweight)

Number of farms represented 1253 1280 1324 1320 1349 1403 1411
Number of farms in sample 1253 1280 1324 1320 1349 1403 1411
Milk production (ton),d per farm 145 152 169 156 157 171 175
UAA (ha), 0 per farm 32 33 34 33 32 34 37
Livestock units[J per farm 138 144 135 176 180 181 178

Output CMILK

In section 4.2, the largest difference per ton dk mroduced between model run | and
model run IV were seen within the other intermeali@sts. Therefore, the effect of using
another weighting scheme is applied on other inteliate costs (Figure 4-5).

Figure 4-5: Development of other intermediate cdstoutput CMILK for three weighting variants
(2001-2007).

=== Model run Il (NL group, updated EU-FADN - DG AGRI}3 data, sys-02 weight)
=== Model run IV (NL group, updated EU-FADN - DG AGR}I& data, national weight)
Model run V (NL group, updated EU-FADN - DG AGRI3 data, no weight)
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Model run V presents the results without weightifitpe difference between weighting
with SYS02 and no weighting is small. Weighting twihe national weighting scheme,
however, caused a lower level in other intermediatts, especially for 2002 and 2003.
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When we compare the cost-coefficients betweenhifemtmodel runs, small differences are
seen between model run IV (national weight) andother two runs (Table 4-9). The lower

intermediate costs seen in Figure 4-5 are causediffgrence in weighting, since cost-

coefficients (Table 4-9) and data (Table 4-5) waymparable.

Table 4-9: Cost-coefficients for other intermedietsts for output CMILK of three variants of
weighting (2002 and 2003).

2002 2002 2002 2003 2003 2003
RUN [11 RUN IV RUNV  RUNII RUN IV RUN V
- OENERG 18 19 18 20 19 20
- CONWOR 48 51 48 68 65 69
- BUILUK 6 4 6 3 3 2
- MACHUK 50 50 50 67 67 66
- OTHSIC 58 61 58 86 79 91

Source: updated EU-FADN - DG AGRI L-3 data.

Output PIG_

In section 4.2, the largest difference per livelstogit of pig produced between model run |
and model run IV were seen within the variable £oBurthermore, variable costs are the
most important cost category within the total prctchn costs of pigs. Therefore, the effect
of using another weighting scheme is applied foialde costs (Figure 4-6).

Figure 4-6: Development of variable costs for outBlG__ for three weighting variants (2001-
2007).
=== Model run Il (NL group, updated EU-FADN - DG AGRI}3 data, sys-02 weight)
=== Model run IV (NL group, updated EU-FADN - DG AGR}I& data, national weight)
Model run V (NL group, updated EU-FADN - DG AGRI3 data, no weight)
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Again, model run V presents the results withoutgieéng. The differences between the
three model runs are small. When we go in detaithenmost important costs (FEEDPC
and VETCOS) within the variable costs on pig praauc(Table 4-10), again rather small
differences are seen. In 2004, the level of vagigbists in all model runs is equal in Figure
4-6. The relative largest difference between thelehauns is seen in 2006. When we
compare the cost-coefficients between groups fod42@nd 2006, there are small
differences. These differences in costs-coeffisiant 2004, however, do not affect the
difference in variable costs per unit of livestquoduced. Given the results in section 4.2
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and the comparison of cost-coefficients in TablE04it can be concluded that the (small)
difference seen are caused by the choice of weiglfigictor.

Table 4-10: Cost-coefficients for output PIG_ afeth variants of weighting (2004 and 2006)

2004 2004 2004 2006 2006 2006
RUN [11 RUN IV RUNV  RUNIII RUN IV RUN V
- FEEDPC 500 496 487 464 454 454
- FEEDHC 1 1 1 2 1 1
- VETCOS 98 101 98 112 117 114

Source: updated EU-FADN - DG AGRI L-3

Output WHEAT

In Figure 4-7, the development of the variable £astpresent for the three model runs.
Overall, all three model runs give similar resuliewever, in 2005 and especially in 2002
wide variation between model runs is seen. In sa@g too many costs are allocated to
output WHEAT in model run IV.

Figure 4-7: Development of variable costs for outpHEAT for three weighting variants (2001-
2007).

=== Model run Il (NL group, updated EU-FADN - DG AGRI}3 data, sys-02 weight)
=== Model run IV (NL group, updated EU-FADN - DG AGR}R data, national weight)
Model run V (NL group, updated EU-FADN - DG AGRI3.data, no weight)
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When the descriptive are compared (average aredi@dt per farm), no difference is seen
between the model runs. The rather strange developai the costs for WHEAT is partly
related to the costs allocated to the two commdputs on arable farms, namely potatoes
and sugar beets. This issue is discussed in detddliverable 3.2 of the FACEPA project.

Table 4-11: Cost-coefficients for output WHEAT bfée variants of weighting (2002 and 2005)

2002 2002 2002 2005 2005 2005
RUN I11 RUN IV RUNV  RUN I RUN IV RUN V
-SEED__ 49 225 20 23 -4 5
- FERTIL 140 249 172 142 148 121
- CRPROT 171 147 184 74 104 20
- MOTFUE 74 95 88 55 39 47

Source: updated EU-FADN - DG AGRI L-3
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4.3.3 Price information

In the GECOM model, there is also a possibilityeigress result using output prices for
output PIG_. A possibility is to use Eurostat psigeer 100 kg of live weight. If we
compare these output prices with output pricesect#d within the national FADN sample,
we see a structural lower live weight price in tieional FADN sample (Table 4-12).
Moreover, the difference ranges between 12.3% atfb.1When prices are used to present
GECOM results for output PIG_, it is better to ns#ional prices.

Table 4-12: Prices per 100 kg live weight excl. V//&ZD01-2006.

Year LEI CPM A%

2001 103.1 1175 -12.3
2002 90.3 95.1 5.1
2003 82.8 86.0 -3.7
2004 96.6 97.9 -1.4
2005 98.7 103.7 -4.9
2006 105.3 108.9 -3.4

Source: CPM: Eurostat; LEI: national-FADN
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5 Results for the French national FADN

Authors: Dominique Desbois, Jean-Pierre Butault, Nathalie Delame,
Guillaume Zardet

Institut National de la Recherche Agronomique (INRA)

The aim of this chapter is to give an insight ithe French national database and the
results when applying the general cost of prodact@ECOM) model to this dataset. The
results are compared to the results using EU-FADN with the version of the INRA-
INSEE model Coutprod, currently in use by the French Office for Agiicwal Statistics
(SSh.

5.1 Data

A microeconomic observatory of the French farm mgd has been considered for the first
time in the Agricultural Orientation Law of 5 Augu4960. However, the founding

administrative act of the French FADN is in face tRegulation No 79/65/EEC of the

Council of 15 June 1965 setting up a network fer ¢bllection of accountancy data on the
incomes and business operation of agricultural ihghd in the European Economic

Community. The French administrative acts have lagfpted in February and May 1967.
Notwithstanding some difficulties that have aridemm the initial choice of a random

sampling design, the 1968 results were publisheday 1972, just before the first

publication of European results occurred in SepsmiB72.

In the absence of a unified European Accountingnéraork, the DG-Agri/L3 instructions
leave choices with regards to the accounting ratesthe level of details characterizing the
farming activities. For example, depreciation isnpoited into the French FADN by the
straight line rather than by the reducing balancethiod, despite many efforts of
harmonization. Deriving from the national samplee tEuropean one slightly differs in
France, according to the differences between thiens and the European rules in the
validation process (see Table 1). The level of ¢hddferences ranges from 0.04% to
1.44%. Hence, except the elimination of very atgpabservations, those slight differences
are not supposed to influence the estimates ifsoedthe GECOMmodel.
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Table 5-1: Comparison of sample size between Frercérpt of EU-FADN and national French
FADN.

French FADN EU national
1995 7,524 7,532
1996 7,600 7,607
1997 7,565 7,572
1998 7,705 7,713
1999 7,747 7,750
2000 7,710 7,758
2001 7,690 7,802
2002 7,729 7,767
2003 7,296 7,315
2004 7,326 7,332
2005 7,352 7,363
2006 7,320 7,346
2007 7,369 7,377

Source'SSPINRA for the national French FADN & DG AGRI L-3 fdhe French excerpt of the EU-FADN.

However, the EU weighting process is different friva French weighting process issued
from the bi-proportional fitting CALMAR procedures@utory, 1993). A comparison has
been made in order to try to assess the influehtteeaveights on the estimates.

5.2 The influence of outlier elimination on the estimates of
production costs

In general, outliers have been identified a magarse of troubles in estimation procedures
based on least squares methods. Based on the Youh&arle proposal (1989), a SAS
outlier Macro has been written by Friendly (200Bhis SAS macro program for outlier
detection is subsequently modified for this studypider to be applied to FADN data sets.
Below, are outlined the main results obtained, ypglthis procedure to the EU samples of
the French FADN, from 1995 to 2007.

The trimming process is based on a projection punsethod proposed by Caussinus and
Ruiz (1990) in order to identify the dimensions gfhreveal outliers, using the Generalized
Principal Component Analysis (GPCA). Mahalanobistatices using standardized
principal component scores for each observationcamaputed on the basis of robust
estimates for the covariance matrix of each grépplying this trimming process to the
procedure to the EU samples of the French FADNnfii®95 to 2007, generates EU
trimmed samples that are used for an alternatitimason of the production costs by the
GECOM model (see Table 5-2 for a size comparisdwdxn the original and the trimmed
samples).
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Table 5-2: Comparison of size between original @imdmed samples for the French FADN.

French FADN | EU-trimmed EU % Frequency| % Output
1995 6674 7524 88.70% 87.25%
1996 6730 7600 88.55% 87.88%
1997 6787 7565 89.72% 88.40%
1998 6819 7705 88.50% 87.55%
1999 6949 7747 89.70% 89.12%
2000 6927 7710 89.84% 89.45%
2001 6916 7690 89.93% 88.47%
2002 6991 7729 90.45% 89.97%
2003 6555 7296 89.84% 89.24%
2004 6625 7326 90.43% 90.90%
2005 6601 7352 89.79% 89.77%
2006 6 514 7 320 88.99% 88.91%
2007 6 628 7 369 89.94% 89.67%

Source'SSPINRA for the national French FADN & DG AGRI L-3 fdhe French excerpt of the EU-FADN.

Over the 1995-2007 period, the trimming procegsiaktes from 9.55 % to 11.50% of the
sampled farms. This trimming process eliminategvalar proportion of output, ranging
from 10.10% to 12.75%, according to the fiscal ydaor the products of reference
(Common Wheat, Dairy Milk and Fattening Pigs), dedault in the coverage of production
is lesser : fewer than 8% for Common Wheat, 15% Dairy Milk and 9% for Pigs.
However, this default of coverage reaches 33% éwatBes on average over the 1995-2007
period. The trimming process affects simultaneotistyinputs by a coverage default rate
ranging from 8.41 % for Crop Protection to 14.7%Baoilding Upkeep costs.

« Estimating the production costs on the basis okthadard aggregation of outputs
and inputs provides the empirical basis for a compa between trimmed
(without outliers) versus original (with outliergstimates (Table 5-3). For this
estimation, the vTI alpha implementation of the @GBC model and the French
excerpt of the EU-FADN database (French FADN) dier1995-2007 period has
been used in order to asses the impact of trimnoingthe estimates (outlier
analysis ).

« The costs which are better fitted by the GECOM nhodee on the overall the
Purchased Feed, followed by the Crop Protectiom,Rértilizers, the Motor Fuel
and the Veterinary Cares among the specific cdsts. the structural costs,
Depreciation and Subsidies (interpreted as a negatiput) are the best fitted
equations. The worse fitted equations are thos®fidding Upkeep for structural
costs and Home-grown Feed for the specific costesé fitting rates vary over the
reference period from a standard-error of 0.9% Rarchased Feed to 9% for
Subsidies (registering the decoupling impact).

« As expected for the trimmed French FADN sampleetlie an improvement of the
regression coefficients of determination but witltekatively small impact (ranging
from 0.5% to 3.5%) with regards the general levethe R-square coefficient
(which can be used because the equations haveathe sumber of regressors,
except for the animal specific costs). There isimprovement for Seed Costs,
Land Cost and Depreciation.
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Table 5-3: Regression R-squares over the 1995-200the basis of the EU-French FADN :

trimmed (without outliers) versus original (withtbers) estimation.

Regression Rsquare EU-French FADN |1995-2007
Trimmed Original

FEEDPC Purchased Feed 95.30% 94.549
FEEDHC Homegrown Feed 40.21% 38.869
VETCOS Veterinary Cares 84.66% 82.109
SEED__ Seeds 74.43% 74.709
FERTIL Fertilizers 88.55% 88.059
CRPROT Crop protection 89.30% 88.979
MOTFUE Motor Fuel 83.37% 82.399
OENERG Energy 65.91% 65.819
CONWOR Contract work 64.09% 60.959
BUILUK Building 35.339 33.189
MACHUK Machinery 78.13% 74.769
OTHSIC Other costs 77.78% 74.729
LANDCO Land cost 77.71% 77.779
INTERE Interest 67.36% 66.489
DEPREC Depreciation 84.58% 84.219
TAXES _ Taxes 59.62% 56.439
SUBSID Subsidies 89.17% 87.529
NETVAL Net value added 82.16% 80.599

The weighted estimation of production costs imptlest the variance is larger, due to the
fact that the degrees of freedom of the samplerdbesrrespond to the sum of weights for
the sample. Nevertheless, because those weightsotaiffer so much between the
trimmed and the original sample, this larger vas@&adoesn’t preclude estimate variability
comparisons by the way of Studeéndtatistics between the trimmed and original sample
The ratio between the Studenstatistics shows that the trimming process deeseéise
variability of production cost estimates by a ratimging from 3 % for the Motor Fuel to
11.65% for the Seeds, on the one hand. On the btad, it increases the variability of
cost production estimates for Building UpKeep (3%gchinery (4%), Contracted Work
(6%) and last but not least, Other specific ingli&o).

For common wheat, the comparison of production ess8tates between the trimmed and
the original sample leads to the conclusion that @éktimation with outliers tends to be
greater than the estimation without outliers, faystnof the input categories (Table 5-4).
Those differences range from 1.30% for Land casts0t5 % for Seed costs, on the one
hand. On the other hand, some “with outliers” eatem are lower than the trimmed
estimates: it occurs for Building UpKeeping (6.5,%Jachinery UpKeeping (2 %),
Contracted Work (3 %) and last but not least, Opecific inputs (12%). Interest and
Depreciation costs are not impacted.
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Table 5-4: Averaged production cost estimates the1995-2007 period for Common Wheat, on
the basis of the EU-French FADN : trimmed (withoutliers) versus original (with outliers)
estimation.

Unit Estimates per

Production Cost, Subsidies and Net Value Estimates  |Technical Coefficient _ |hectare

WHEAT 1995-2007, EU-French FADN trimmed original-EU |trimmed original-EU
SEED__ Seeds 65.77 72.44 51.67 57.08]
FERTIL Fertilizer 155.76 158.78| 123.52 126.12
CRPROT  Crop protection 205.07 207.72| 161.61 164.10
MOTFUE  Motor Fuel 44.06 44.88 34.83 35.52
OENERG  Energy 7.82 8.31 6.25 6.55)
CONWOR Contracted work 52.17 50.62| 40.62 39.26)
BUILUK Upkeeping Building 12.19 11.50 9.63 9.01
MACHUK  Upkeeping Machinery & Equipment 63.07 64.16| 50.25 51.25
OTHSIC Other costs 75.62 66.56) 59.76 52.37|
LANDCO  Land cost 179.98 182.12| 141.09 142.92
INTERE Interest 62.98 62.99] 49.51 49.41
DEPREC Depreciation 246.75 246.42| 193.61 193.65
TAXES_ Taxes 18.78 19.06 14.83 15.12
SUBSID Subsidies 425.70 437.16| 327.73 336.96
NETVAL Net value added 235.66 241.63] 195.37 199.94

Source: DG AGRI L-3 for the French excerpt of the-EADN.

However, even for the Seed costs that are the waoktble estimates among the specific
costs, the differences between the “with” and “ethoutliers” estimates are not beyond
the span of the 95% Confidence Interval, exceptttier 1997 and 2003 fiscal years (cf.
Figure 5-1) It must be noticed that the techniaafficient of the excluding farm-grown
consumption is within the confidence intervalsta# two specifications including the farm-
grown consumption (Figure 5-2).

Figure 5-1: Common Wheat, Seed Costs per Hectare

WHEAT: Seed Cost per Hectare
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Source: EU-FADN - DG AGRI L-3.
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Figure 5-2: Common Wheat, Seed Costs per 1,000 itgfut

WHEAT: Seed Cost per 1,000 € of Output
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Source: EU-FADN - DG AGRI L-3.

5.3 A comparative analysis by reference products

5.3.1 The items considered for the comparison

The general cost of production model (GECOM) hanbagpplied to the French excerpt of
the European FADN with a specification excludingrfegrown consumption, in order to
be compared with th€outprod® former INRA-INSEE specification of this model fire
three reference products (common wheat, dairy @il fattening pigs) applied to the
French national FADNRICA). The INRA beta implementation of the GECOM molas
been used to produce those estimates. S8Rimplementation of th€Coutprod INRA-
INSEE model has been used in order to provide RéG#mates. For assessment purposes,
these production cost estimates are compared wigh résults of technical surveys
conducted by FranceAgriMeFAM), the French governmental organization managieg th
production and marketing of agricultural produdthis comparison has been made along
the 1995-2007 time period for the model estimaied, over the 2002-2007 time period for
the results of technical surveys. Additional estesaand comparisons are provided for the
corn (grain maize). Furthermore, some results eftéthnical surveys are provided at the
NUTS 2 (French “région”) or NUTS 3 (French “dépanent”) levels.

19 The Coutprodmodel is the original specification of the INRA-IEE production cost model. The current
specification of th&Coutprodmodel, as implemented and maintained for the nektte French agricultural
statistics Office $SB, is described by the following reporfiHe Agricultural Production Costs Modelby
Pascale POLLET, Agriculture DivisiofNSEE in collaboration with J-P. BUTAULT (INRA) and E.
CHANTRY (SCEES, MAP), FACEPAINSEE Business Statistical Division , Paris, 2001.
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Common WheaFAM-ONIGC Survey Methodology:

The common wheat production cost survey is carioetl by ‘Office national
interprofessionnel des grandes culture®ON(GC), currently a Division of
FranceAgriMer FAM), since 1988 in four ‘départements’ (territoriatits at the
NUTS 3 level):Marne, Seine-et-MarneSommeYonne This survey does not cover
all the French production but aims at being repriedive of the main common wheat
production basins in the northern France .

The sampling scheme leads to favour the farm hg#dinf medium and largg
economic sizes. The average yields obtained are gamerally higher than the
statistical figures for these territorial units.

1%

The production costs are established according indirect costing approach derived
from the methodology used by the US Departmenftpiculture (USDA), known ag
the “method of reconstructed costs”. The technicBirmation collected by direct
interview of one hundred farmers per NUTS 3 arssed with economic informatio
resulting from the main provisioning organizatiaighese territorial units.

-

Various others sources and price observatories nitak®ssible to compute th
various components of the production costs.

11%

This method takes into account only the effectiveking time for the crop, to which
one adds the periods devoted to the ways, regh&spbservations and thoughts pn
the plot (estimated by a fixed ratio of 50% additibtime). However, one excludes
some periods from dead time (bad weather, deadmseasiring which the labouf
force is not employed on the farm holding.

Paid or unpaid, the work is valued at the minimwatary, but the unpaid work of thg
manager is valued as a qualified paid work (2 tblEelminimum salary).

The cost of land is equal to the cost of tenamhifiag whatever its tenancy mode and
ownership.

The production costs consist of two parts:

» the operational costs: seeds, manures and amergjmaoip protection
products, motor fuel, material maintenance, iritgatexpenditure, on farn;
drying, third party harvest work and returns on diperational capital (short
term interests);

» the structural costs: paid or unpaid work, machjirdepreciation (long-tern
renewal and interests), land, taxes, insurancesheads

The computing method was rectified in 2006 for drettaking account of
developments in the cultivation technologies anthods. The series were readjusted
over four years.

5.3.2 The common wheat estimates

In France, common wheat is a major commodity: tten€&h production is estimated from
30 (1995-96) to 38 (1998-99) millions of tons otee 1995-2007 period, the first in the
UE and the fifth on the world range. Common wheairoduced by a very large number of
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farm holdings ranging from 260,000 (1995) to 188,§2007), according to the French
FADN estimates. In France, the common wheat crappiocounts for 5.1 millions of
hectares which represent 52% of the agriculturah atevoted to the cereal production.
Some results at the NUTS 3 level are provided by-#iMl technical surveys.

A detailed comparison of the model estimates oflpetion cost for common wheat with
the results of technical surveys conducted AFAM is provided, making a distinction
between fixed and variable costs. More precisdig, tariable costs are supposed to be
better estimated than the fixed ones, with respecthe fact that their amounts are
theoretically proportional to the production, indiwith model specification. Conversely,
by their nature, the fixed costs are not supposedvary with the production, in
contradiction with the model specifications used.

5.3.2.1 The specific cost estimates

The three major specific inputs for cereals are gbeds, the plant protection and the
fertilizers. Over the 1995-2007 period, crop protecis the better fitted input with an
almost 89% average R-square, followed by the izt with a 88% R-square and the
seeds with a 75% R-square. Those percentages laiireegh variance can be considered as
very high with regards of the estimation scale,ecmg all the agricultural systems in
France.

Figure 5-3: Seed Production Costs of Common Wheat the 1995-2007 period.

Common Wheat, Seed Costs
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Source: EU-FADN - DG AGRI L-3, French FADNSP& FAM-ONIGCSurveys.

For the seed cost per hectare, the leveCobitprod and GECOM estimates is slightly
greater than the levels of the FAM survey resudtgrates. This evidence can be explained
by a model artifact: the levels of output in comnvameat for France as a whole are lower
than the ones of those cereal oriented regionsjcind a higher common wheat
coefficient. The cross-correlation between the rheddémates of seed costs and the yield
per hais very high (r = 0.82).
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The GECOMestimates appear to be less variable thaCth#prodones, particularly after
the 2000 farming year. It has to be reminded thatEuropean (FADN) data differ from
the national RICA) ones: a correcting process for atypical valuesaspecific weighting
scheme is applied to the European excerpt of tleedfr data (FADN) by the DGAgri
Information processing services. Taking in accoiamm-grown consumption, which is
more important in seeds for cereals, can also axptane differences.

Figure 5-4: Fertilizer Production Costs of Commomhé&#t over the 1995-2007 period.
Common Wheat, Fertilizer Costs
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Source: EU-FADN - DG AGRI L-3, French FADESP& FAM-ONIGCSurveys.

As well as for the seeds, the global trend of esti® for the fertilizers is decreasing, more
strongly after 2000. Th€outprodand GECOM estimates appear to be verry correlated,
more than for the seeds. The global level of esémappears to be quite near to the
average level of th&AM survey results, over the 2004 to 2007 period. Gitoss-time
variability of the FAM NUTS 3 results has to be noticed, especially lier MarneFAM
survey.

For the crop protection, the estimates of GECOM #mel Coutprod model are very
correlated, over the 1995-2007 period, but wittater constant discrepancy from 2005.
Over the 2004-2007 period, those estimates appebe tsystematically higher than with
the averagd-AM Survey figures. However, the general trend of RiAd figures during
this period of time seems to be well apprehendethéyommon trend of the GECOM and
Coutprodestimates
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Figure 5-5: Crop Protection Production Costs of Goon Wheat over the 1995-2007 period.

Common Wheat, Crop Protection Costs
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Source: EU-FADN - DG AGRI L-3, French FADESP& FAM-ONIGCSurveys.

As being defined by th€outprodspecification, the concept of ‘Variable Costs’lutes

for cereals: fertilizers and soil improvers; pettoh products (motor fuel and heating fuel);
crop protection products; purchased seed. It cacobgared with the following concepts
of the FAM surveys: the Specific Input Costs including seeds, fertilizensd acrop
protection); and the Operation Ceshcluding seeds, manures and amendments, crop
protection products, motor fuel, material mainterggnirrigation expenditure, on farm
drying, third party harvest work, short-term inttee

Among operation costs, a major concern in cereadlysstion is the cost of energy linked
with the soil cropping activities, mainly depending the cultivation technology used.
Figure 5-6 displays some of those cost estimatesoimparison with the corresponding
results issued from the FAM surveys. Beyond thénitefn of each energy, mostly with
petroleum products, the sum of estimates of the GE@nodel for Motor Fuel and Energy
seems to be mainly correlated with Beutprodestimates for Petroleum Products (Motor
Fuel and Heating Fuel) estimates over the 1995-2@0ibd. Over the 2001-2007 period,
the EnergyFAM Cost results that includes motor fuel and heatamg,consistent with the
model estimates, even if they seem to be lower thase estimated by the models.

The Figure 5-7 displays that the variable costnests from the GECOM and the
Coutprodmodels are located within the 100 € value inteb@indaries between tike\M
Operation Cost Series (the highest boundary) amBAM Specific Cost Series (the lowest
boundary). As the sum of the component estimatesyariable cost estimate is near from
the Operation Cost Series due to the higher estgnaf those models in the cost of
components albeit the variable cost definition isicm closer to the specific input
definition.
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Figure 5-6: Energy Costs for Common Wheat overl®@5-2007 period.
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Figure 5-7: Variable Production Costs of Common Athwver the 1995-2007 period.
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5.3.2.2 The structure cost estimates

As being defined by the common whé&stM technical surveys, the concept of ‘Structure
Costs’ includes: paid or unpaid work, machinery rdefation (long-term renewal and

92



interests), land, taxes, insurances, overheadsarit be compared with the following
concept delineated by the specification of @autprod model:the Fixed Costs include
current maintenance of buildings and equipmentp@nry costs, which include farm rents,
property taxes and interest on loans taken outitoh@ase land; insurance, taxes other than
property taxes; financial charges except interast pooperty loans; depreciation of
equipment, buildings, plantations and land improsets; other goods and services
consumed, including third party work, motor vehgclelectricity, water and other
overheads.

Among those structure or fixed cost, the major congmts for crop production are the land
cost and the machinery depreciation.

Figure 5-8: Depreciation Load for Common Wheat aber 1995-2007 period.
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Source: EU-FADN - DG AGRI L-3, French FADESP& FAM-ONIGCSurveys.

With regards to the depreciation costs, the Figu8eshows that the GECOM depreciation
cost estimates is well correlated to theutprodones. However, from 2001, the GECOM
depreciation estimates are systematically lowen thie Coutprod estimates and this
divergence tends to grow over the 2004-2007 peflibdse estimates include depreciation
for machinery and building and are not directly pamable with theFAM machinery
depreciation figures. The variability of estimatesems to follow the variability of the
yield, with some corrections due to the price Jaility.

The FAM survey results at the NUTS 3 level shows very Higlares for machinery

depreciation from 2003 to 2005. TRAM survey result at the national level for machinery
depreciation registers an increase between 20042@0@, but this increase is not of the
same scale as the rise in NUTS 3 figures that é@othiel amount of depreciation machinery.

A linear rule is applied by the FADN for computitige depreciation. It seems that it is not
the case for th&AM surveys. It stresses the need for harmonizatidwdmn theFAM
technical surveys and the French FADN, wheneves ipossible, for the purpose of
comparisons and cross-validation.
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Figure 5-9: Land Cost for Common Wheat over the512007 period.
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For cereals, land is the second major componetiteo$tructure costs. Over the 1995-2007
period, the correlation between the GECOM andGbatprodmodels appears to be high.
The Figure 5-9 shows evidence that the costs af fancommon wheat estimated by the
models are higher than the figures given by Fi#éVl surveys. Moreover, the cross-time
variability of the model estimates appears to bmesghat contradictory with the smooth
trends of theFAM surveys, for the land cost: it can be underlinedaa artifact deriving
from the output variation, with regard to year &aydifferent prices and yields. The cross-
time variability of the model estimates seems tarhgeh more important than the one of
the FAM surveys, with regards to the 2000-2007 periodsuoh a case, smoothening the
estimates with a moving average on a three-yeas bas be a reasonable practice.
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Figure 5-10: Total Production Costs of Common Wheat
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The GECOM total cost estimates are very near toQbetprod ones over the period,
except for the 2005 and 2006 years. It gives sorderce demonstrating the consistency
between the GECOM and ti@outprodmodel, on the basis of the adapted GECOM model
specification excluding farm-grown consumption.

Compared with the results of the technical surveysy the 2002-2007 period of time, the
total cost estimates of those models appear tdgheehthan the observed costs in average
and to be much more variable. However, it is natide that the GECOM estimates are
somewhat nearer from the technical results thanCbetprod ones. TheFAM survey
results at the NUTS 3 level give us an idea ofghegraphical variability of the common
wheat production costs of northern France.

Through this comparison, we have to keep in mird theFAM survey results include the
cost of the salary and family workforce, determired the basis of the minimum rate
wages for the paid salary, respectively twofold ttasite for the unpaid wages. Conversely,
the model specifications, either GECOM ©@outprod do not include in the econometric
estimation process the workforce costs.
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Figure 5-11: Net value estimates for Common Wheat.
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Hence, it is worthwhile to display the net valueled estimates provided by the GECOM
and Coutprod models, with the figures of paid and unpaid wagkshe technicaFAM
surveys giving the scale of cost for the family aadary workforce involved into the
production process for common wheat. On the bdsiBeoFigure 5-11, we can infer that
for the worst campaign (2005) the net value estmalidn't cover the cost of the salary
workforce involved. For the best common wheat pobidn campaign, the net value
estimates are greater than two fold the family weskmates. Eventually, the 2002 and
2003 net value estimates are almost equivaleritgaihpaid wages fixed by the technical
FAM survey at twofold the rate of minimum salary.

5.3.3 The corn estimates

France is the most important European producerooh avith 14.5 millions of tons
produced in 2007, over 1,529 thousands of hectdrasyield of almost 9.5 tons per ha. It
covers 18% of the French cereal cropping area. grbeluction of corn is particularly
favored in the southwest of France and in the Adsagion. Use of hybrid seeds and
irrigation are the two main factors of those higglds. Almost 50% of this production (6.5
millions of tons over the 2007-2008 campaign) ipaked to the European Union, mainly
towards the EU15 (5 millions of tons).

The following analysis provides a detailed comparisof the model estimates of
production cost for corn with the results of tedahisurveys conducted by FranceAgriMer
(FAM). The methodology of those surveys is quite sinibathe one defined for common
wheat. The NUTS 3 areas surveyed are representatittee main production basingin
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(Rhénes-Alp8s Landes (Aquitaing, Haut-Rhin (Alsacg, Tarn-et-Garonne (Midi-
Pyrénéepand, added in 200%,ienne(Poitou-Charentels The production costs consists of
two parts: first the operational inputs such agiseemanures and amendments, products,
fuel, material maintenance, irrigation expensegindr at the farm, work of harvest per
third and return on the operational capital (intesevith CT); second, the structural inputs
such as paid and nonpaid work, material (renewdllamg term-interests), land, taxes and
taxes, insurances, overheads.

The corn cropping technology requires a higherllef’‘enore specific inputs, especially for
the seeds (which are not home-grown because dfyibied seeds used), the irrigation and
drying process that can be more costly in materia energy, compared to the two other
main cereals cropped in France, common wheat armelybd he cost of land is equal at the
cost of tenant farming whatever the tenure stattiseoland.

5.3.3.1 The specific cost estimates of corn

Probably due to the use of hybridized seeds inofudseed-applied insecticide, the
estimated cost of corn seed appears to be muclerhilghan for the other cereals, more than
twofold the estimated seed cost for common whelag. GECOM andCoutprodestimates
are very well correlated and rather constant olier 1995-2003 period, followed by a
decreasing and a stabilization. The average leseins to be globally consistent albeit
lower than the average level of tRAM results. However, the model estimates do not
follow the global trend of thEAM results where the year to year variability appéarse
high. Year 2004 seems to be atypical forf#éV surveys.

Figure 5-12: Seed Production Costs of Corn overlf85-2007 period.
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The GECOM andCoutprodfertilizer cost estimates, which are strongly etated, appear
to be not consistent in level with th&AM survey results. However, no explanation has
been given to the decrease in fertilizer cost olesebetween 2004 and 2005 (more than
40%) reported by th©NIGC Factsheet This level difference, from 65 €/ha to 175 €/ha
cannot be explained by the amendments which doeroted the level of 5 € per ha.
Despite this difference, the global trend of theveu results over the 2003-2007 period,

even with a sharper decrease and one year laga@ppebe related with the trend of the
two fertilizer cost estimates.

Figure 5-13: Fertilizer Costs of Corn over the 192807 period.
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20 ‘Maiis grain : colts de production 2005’, Alain Maid, ONIGC, mars 2007-1, 4 p.
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Figure 5-14: Crop Protection Costs of Corn over t#95-2007 period.
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The 2007 model estimates for the corn crop praiecire of the same level as thaM
survey results. However, over the 2002-2007 corapariperiod, the model estimates
which are very close, seem to be lower than thp protection costs of thEAM survey
results, The global trend of estimates is simitathie one of seed cost, however somewhat
contradictory with the=AM result trend over the 2002-2007 period of timee Thodel
crop protection estimates for corn are significambwer than the ones estimated for the
common wheat, this evidence supporting the hypathbat a fraction of the corn seed cost
has to be imputed to the crop protection.

The fuel and energy costs for the corn are moreptemto analyze due to the fact that
those inputs are related to the irrigation anddhgng of corn. The discrepancy between
the GECOM and th€outprodestimates is due to the slightly different speaifion of the
GECOM model that distinguish fuel from other sosra# energy. The nation&AM
survey results allow to compare energy (fuel ateioenergy) cost for irrigated and non-
irrigated (dry) corn. The locaFAM survey results give the level of energy and drying
costs. However the fuel estimates from the modplsear to be higher than tHeAM
survey results, taking in account other costs tated to energy expenses, such as
irrigation and drying.
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Figure 5-15: Fuel & Energy Costs of Corn over tH#95%-2007 period.
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Figure 5-16: Depreciation Costs of Corn over th®32007 period.
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The depreciation estimates of the GECOM andQbatprodmodels are well correlated,
with some slight differences that can be attributethe calibration step of theéoutprod
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model. On the one hand, depreciation includes machiand building into those model
specifications. On the other hand, machinery ciogtiside the renewal and the long-term
interests. For general cropping, the machineryscast one of the major structural costs.
Hence, the machinery costs from tHeAM survey results gives complementary
information, evidencing that from 2002 the estirdatiepreciation costs by the model are
lower than the FAM survey results. However, it hade stressed that into the FADN,
depreciation is computed according to a linear euld as we can deduce it from local
figures between 2004 and 2006. This is not the tasethe FAM surveys, reflecting the
actual practices of a majority of specialized ckfaaners.

Figure 5-17: Land Costs of Corn over the 1995-2p@fiiod.

Corn, Land Cost per Hectare

160

140

.E
?

—&— Land-Coutprod
m—%\gﬁ_m Land-Gecom
—l— Land-FAM:-irrigated

Land-FAM-dry
—*— Land-FAM-tot
—@— Land-FAM-Vienne

=
o
o
|

Unit Cost (€/ha)
[es]
o

—+— Land-FAM-Tarn-et-Garonne
€0 Land-FAM-Haut-Rhin
Land-FAM-Landes
40 Land-FAM-Ain

20

0 T T T T T T T T T T T T
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Source: EU-FADN - DG AGRI L-3, French FADESP& FAM-ONIGCSurveys.

According to the=AM survey results, the land cost appears to be vwabjesfrom 2002 to
2007, with a relatively moderated regional vari@piamong the main French basins of
corn production, according to the local NUTS 3 fegifrom 2004 to 2006. In comparison,
the GECOM andCoutprodestimates appear to be too much influenced bydhability of
the output. Further investigations about #&M survey sources for the land cost are

needed because this cost is probably getting fromescomputations rather than from
direct observations.
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Figure 5-18: Total Costs and the Net Margin of Coxrer the 1995-2007 period.
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Over the 1995-2007 period, the total estimatesast dor the GECOM andCoutprod
models seem to be well correlated, @mutprodestimates being systematically higher than
the GECOM ones (probably coming from the calibratsiep of theCoutprod model).
Albeit the total cost of thEAM survey are including the cost of paid wages (feoto 10 €
per ha, on average at the national level), RA# total costs appear to be almost at the
same level (ranging from 1,160 €/ha for dry corrl{440 €/ha for irrigated one) as the
model estimates (1,400 €) that do not make a di#im between the two production
systems, over the 2002-2007 period.

The net margin decreases from 450-500 €/ha in 18960-200 €/ha in 2005 at a level
lower than the paid (the cost of salaried work coteg according the rate of the minimum
salary) and the unpaid wages (the cost of the jamdrk computed according a twofold

rate of the minimum salary) for the local NUTS 3vays from the main French basins of
corn production, in 2004 and 2005 (260 €/ha). Havewn 2006, thé&AM results decrease

conversely to the two model estimates. Hence, tisane supporting evidence in favor of a
convergence between the net margin and the sunagésv

5.3.4 The fattening pigs estimates

According to the 2007 structure survey, the livektof fattening pigs counted in France
7.6 million heads distributed over 25,000 farm Imdd. The concentration of the
production is high: on the one hand, the pig pragudoldings of more than 600 heads
(either 18% of those holdings) account for 70%hef livestock and on the other hand, the
holdings with less than 400 heads, or 40% of threipe holdings, gather a little less than
15% of the French herd of pigs. According RICA the French FADN, the pork
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production represented in 2007 12% of the grosdumtoof the livestock production, that is
to say in value the third sector after the dairgt havine meat. Among the types of farming
(TF), the pig and/or poultry TF has the lowest @téhe margin, that is to say 7%. Indeed,
the farm holdings specialized in pig and/or poultne characterized by the level from
current inputs, highest in median (186,200 €), it greatest dispersion (a difference of
233,700 € between the first and last quartile$isf $ubpopulation).

Figure 5-19: The Pork Producer Price over the 19487 Period (IFIP versus FADN Estimates).
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The French technical institute for pig&IP), collects the technical and economic results
from a large number of specialized farm holdinger(f 787 to 495, respectively between
1995 and 2007) thanks to the Technico-Economic Jament SurveyGTE). The GTE
survey provides information on prices, performarames production costs

The producers of pigs are facing the fluctuatiohshe production in Europe fixed on a
business cycle of approximately three years aniddhavhich an alternation from rise and
price-cuttings, and must manage the variationsarfyins which result from this. Figure 5-
19 displays in real terms (at their 2007 € valug}tee one hand the butcher hog price per
kilogram of living hog estimated on the basis of 0¥ output values and tH&IP mean
weight of a living hog and on the other hand, lRE> butcher hog price per kilogram of
carcass which is the best correlatEtP price index with the producer price derived from
the FADN (r=0.95). Over the base period 1995-2Gl¥%¢ notes that the amplitudes of
variation of the producer prices attenuated as 2662, with a fall of the mean level of the
FADN prices with a rate equal to 18% between 199312and 2002-2007. The variations
of the producer price for one kilogram of living iglet are practically equivalent to those
around the price for one kilogram of carcass amdpitice trend annual is almost constant
after 2002, around 1.37 € per kg of carcass, 1lgehithan the mean price of 1 kg of
living weight (1.23 €). Based upon professionahdtds, the discrepancy between the

L « Hausse des prix de I'aliment pour les porcs@v2Conséquences pour les co(ts, la rentabilité,
la compétitivité des produits », RIEU M.2e Journées Sciences du Muscle et Technologies des
Viandes - JISMT\op. 23-24.
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living weight price and the carcass price is aro@&: many factors can explain the
observed departure from this standard, includirey garcentage of non-standard carcass
(less than 80 kg and more than 110kg), the difiegenn slaughtering charges between the
various regions (Aquitaine favored heavy carcassreds Brittany defavoured them).

In the following, we provide a detailed comparisoh the estimates of the model
production costs for the pigs to the fattening vt results of th&TE technical survey
carried out byiFIP, marking the distinction between two specificasiaaf theGECOM
model: with home-grown consumption (‘Farm-Grown ¢feeand without home-grown
consumption. Another distinction is introduced lmymputing the 100 kg carcass estimate
accordingly with the livestock unit (LU) estimatethv the standard of 0.30 LU for a
fattening pigs rather than computing it accordinglth the price of a standard butcher hog
carcass. Because, in France, there are a lot aiadiged holdings that get the piglets
directly from their own sows and some of them aaapcing “heavy carcass” pork, under
hypothesis of a bias for the LU estimates throumghrather conventional 0.30 LU standard
for fattening pigs, we assume that it can prodwreesdifferences with the standard hog
carcass pricing approach. We report the differefameghich the comparison of the inputs
seems to be relevant with tHeP technical survey.

5.3.4.1 The specific cost estimates of fattenedawi

Among the specific costs in pork production, thedfeconstitutes the major input
representing, according to the professionals of #@mémal feeds (sourceAFAB),
approximately 60% of the production costs of a barrass. The average of the weight of
the estimates for the cost animal feeds of porower the base period is: 60.1% for the
specification of the GECOM model including the cadt home-grown consumption,
breaking up between 57.9% for bought feed and 2f@deed produced by the farm
holding; and of 56.6% for feed bought in the speatfon of the GECOM model excluding
the cost of home-grown consumption. The cost ofahinal feeds in théFIP survey
accounts for 59.5% of the cost price for a kilograithog carcass. Taking in account the
differences induced by the various definitions e expenditure in animal feeds, it thus
leads according to the various sources to convergetimates with the professional
standards into force.
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Figure 5-20: Feed Costs of Fattened Swine oved#8#5-2007 period.
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Source: EU-FADN - DG AGRI L-3, French FADNSP& IFIP GTE Surveys.

The IFIP feed cost is better correlated with tBeutprod estimate (r=0.89) than the
corresponding GECOM estimates: respectively, (r80f@r the total estimate with Farm-
Grown Consumption, (r=0.76) for the Purchased Festimate without Farm-Grown
Consumption and (r=0.63) for the Livestock Unit imste without Farm-Grown
Consumption. However, in terms of cost level, tb&lt (purchased plus farm-grown)
estimate with Farm-Grown Consumption is neareh®lfIP feed cost than to the other

—— Coutprod Purchased Feed

—&—— Gecom with FGC (LU estim.)
Purch. Feed

—a—IFIP Feed

—&— Gecom without FGC Purchased
Feed

—¥— Gecom with FGC (LU estim.)
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—&—Gecom with FGC Purch.Feed

—&— Gecom with FGC Total Estimate
for Feed

ones, while th&€outprodpurchased feed estimate is notably lower andivirglstock unit

purchased feed estimate with Farm-Grown Consumpsidrigher, delineating a kind of

empirical interval of variation for the feed estiem

If we compare the model estimates with anothercatdr which is the butcher feed price
index derived bylFIP from the GTE survey, we found that this index is slightly less
correlated with the GECOM ar@outprodestimates than the plotted general IFIP feed cost

index: r=0.86 with theCoutprodmodel estimates for the purchased feed (versQs39,

previously) , andr=0.64 with the ‘without FGC’' GECOM model estimates for the
purchased feed (us=0.76, previously). The breeding of sows and pigletofad by the

French producers as a specific production procasisl @xplain those differences.
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Figure 5-21: Veterinary Care Costs of Fattened Swoner the 1995-2007 period.
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Source: EU-FADN - DG AGRI L-3, French FADNSP& IFIP GTE Surveys.

The second variable cost in value is the veterigarg. The Figure 5-21 shows that all the
model estimates are higher in level than IR veterinary cost estimate from ti&TE
survey. However, we find the same hierarchy amdm different model estimates as
previously with the feed costs: the Coutprod edtasiare the lowest and the LU GECOM
estimates, the highest. The best correlations egestered with theCoutprod estimates
(r=0.87), followed by the consistent ‘without FGGECOM estimates (r=0.76). The
correlation with the ‘with FGC’ GECOM estimate isr@st equivalent (r=0.77) while the
lowest correlation is with the ‘with FGC’ GECOM ‘L-derived’ estimate (r=0.50).

Because of the discrepancy betweenlEE index and the model estimates, it is necessary
to check the consistency of the accounting defingi of this operational input index
between the models and G E survey.
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Figure 5-22: Energy Costs of Fattened Swine overli#95-2007 period.
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Source: EU-FADN - DG AGRI L-3, French FADNSP& IFIP GTE Surveys.

Another operational cost that can be compared with results of theGTE survey is
energy. ThdFIP Energy cost accounts for 2.3% of the total costh@ut wages) of a hog
carcass. The above displayed and the values oflaban coefficients (almost equal to -
0.5) computed between the model estimates andutiveysresults clearly show that the
trends are inverted between tBFE results (decreasing over the time period) and the
model estimates (respectively increasing). It &ackhat fuel is not the only item of energy
expenses in the accounting framework of @%E survey: the level of the model estimates
varies from the sixth (for GECOM estimates) to thied (for Coutprodestimates) of the
energy expenses registered by @GiEE survey for the pig breeding activity. Other sosrce
of energy in addition with fuel are used: according recent enquiry conducted on the use
of various sources of energy, electricity accotimts38% and gas for 25% compared to the
27% figure for fuel, in 2007 with pig & poultry tegpof farming. One must bear in mind
that facing the increases in fuel price, gas andtetity has been favored by consumers in
France as alternative sources of energy for healing the relative stability of the gas price
and special tariffs for electricity.

The Coutprodestimates for Fuel expenses (which encompassvralbof motor fuel and
lubricant expenses) represents a 32% level ofHe Energy results, which is consistent
with the energy profile of pig & poultry specialzéarm holding accounting 27,6% of the
energy expenses for motor fuel and lubricants, raicg to the 2007 French FADN.
However the linear specification does not providallbadditivity for the model estimates:
the sum of the GECOM estimates for motor fuel arati€ant plus heating fuel is lesser
than theCoutprodequivalent estimate. Hence, it can be necessabyitd an aggregated
item for energy expenses with a specification & GECOM model that includes other
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sources of energy, in order to deliver estimatesentmmparable with the GTE survey
figures. It has to be stressed that @mutprodestimates are correlated at the r=0.93 level
with the Ipamp&? Index for fuel and lubricant, the GECOM without E@stimates for
motor-fuel at the r=0.83 level, the GECOM witho@® € estimates for heating-fuel at the
r=0.89 level, and at the r=0,81 level for GECOMWRGC estimates based on the carcass
price as well as the one based on livestock ubi. (

Figure 5-23: Variable Costs of Fattened Swine dher1995-2007 period.
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Aggregating the IFIP costs, as much as possibéedansistent way, allows to compare an
IFIP variable cost estimate to the different GEC@aiable cost estimates, summing the
following inputs : feed, renewing of swine, pigleenergy, animal health care, and water
costs. The GECOM with FGC estimates based on tteass price are correlated with the
IFIP ones at the r=0.97 level, the ones based tip®tivestock units at the r=0.72 level,
the GECOM without FGC estimates at the r=0.58 |lewel theCoutprodestimates at the
r=0.41 level. In terms of the value level of estiesa the GECOM with FGC estimates
based on the carcass price is the nearest onehas io be favored in estimating the gross
margin of fattened swine. ThH@outprodmodel gives the lowest estimates for the variable
cost while the LU-based estimates of the GECOM W{HC model are the highest ones.

5.3.4.2 The structure cost estimates of fattenigg.p

From theGTE surveys, depreciation is the orllyIP result for fixed inputs that can be
“reasonably” compared to the model estimates. pnéging differences between tielP

22 |pampa(‘Indice de prix des achats de moyens de productjicale) is the French price index
at the production level for the agricultural inppteduced by th&SPand published biNSEE(cH.
www.insee.fr).
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results and the model estimates, it has to beikapind that the depreciation rule into the
FADN is a linear one but into the accounting data theGTE surveys are not submitted
to such a rule.

Figure 5-24: Depreciation Costs of Fattened Swimerdhe 1995-2007 period.
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Source: EU-FADN - DG AGRI L-3, French FADNSP& IFIP GTE Surveys.

The results issued from tl6&TE surveys ofFIP with an average level of 11 € per 100 kg
of hog carcass are notably lower than the overaehestimates which range from 13.8 €
for the carcass price based GECOM estimates wit@.Flhe correlation figures of the
model estimates with the IFIP results are lowenthar the variable costs previously
studied: it ranges from r=0.39 for the GECOM estasawithout FGC to r=0.55 for the
LU-based GECOM estimates with FGC, and last but least Coutprod estimates are
negatively correlated with tHEIP results at a r=- 0.63 level.

The aggregate dFIP results for fixed cost has been defined as the sumaintenance
and repairs, small equipment, rents, make up waekyreciation, financial expenses and
other inputs, complementarily to the aggregatiolFt® results for the variable costs.

Displaying thelFIP aggregate of results for fixed costs along with torresponding
model estimate (Figure 5-25) shows that R fixed costs are at the lowest level, with
the GECOM without FGC model giving the nearestreates. The correlation of the sum
of model estimates for fixed cost with tHdP aggregate of fixed cost range from r=0.79
for the LU-based GECOM with FGC estimate to r=0188 the carcass-price based
GECOM estimates with FGC.

The Coutprodsum of fixed cost estimates are uncorrelated (@¥30with thelFIP fixed
cost aggregate , mainly because their level appedrs constant over the reference period,
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whereas the other aggregates have a decreasing tnethis respect, it has to be reminded
that fixed costs are not supposed to be correlaitdthe production.

Figure 5-25: Fixed Costs of Fattened Swine overli®@5-2007 period.
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Figure 5-26: Total Costs of Fattened Swine overl885-2007 period.
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5.3.4.3 Total costs and revenue estimates of pigniag.

In this study, the total cost aggregate is exclgdire cost of workforce. The correlations
between thdFIP total sum of costs and the total sums of the maodsts estimates are
high, ranging from the lowest one (r=0.67) for f@eutprod model to the highest one
(r=0.97) for the GECOM model without FGC.

However, the level o€outprodmodel estimates over the 1998 to 2005 period appEa
the nearest one from thiElP total cost estimates, according to a MAPE criteriie must
bear in mind that the GECOM model does not inclugieently a calibration step while the
Coutprod model does. THEIP overall cost including wages appears to be ndevar the
LU based total cost estimates of the GECOM mod#iaut FGC. The set of correlations
is almost equivalent to those registered withlEHP total cost aggregates.

Figure 5-27: Wages, Returns and Net margin of FesteSwine over the 1995-2007 period.
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The net margin model estimates appear to be ctecelaith the carcass price and
uncorrelated with théFIP asset returns. More precisely, t6&COM model estimates of
the net margin are highly correlated with the hagcass prices at the0.84 level while
the Coutprodmodel ones are far less correlatee(40). Probably because of dependent
computation processds§|P wages andFIP asset returns estimates are correlated at a very
high level (=0.95).
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5.3.5 The cow milk estimates

According to the Bovine Survey (CNIEL, 2009), threektock of dairy cows counted in
France 3.8 million of heads distributed over 87,8&6m holdings, on 2007. Since the
beginning of the quota milk regulation policy erfed in 1984, the dairy cow herd
decreases from 7.2 million of heads distributedr 882,900 farm holdings, on 1983. Due
to the quota milk regulation, the French produciidrdairy milk has been stabilized at a
22.3 million tons level (2007), from the 1983 lewefl 25.3 million tons, before the
regulation enforcement. During this period, the kmylield per dairy cow has been
constantly increasing from 3,850 kg per cow yearl$983 to 6,341 kg per cow yearly in
2007, according to the yearly Dairy SurfeyAccording to the 2007 Structure Survey, the
dairy French farm holding has on average a heddLafairy cows (30% with a herd of less
than 30 cows and 30% with a herd higher than 50sfawth a milk quota of 263,000
liters. The number of specialized holdings (TF Tpe of Farming) is 53,000, decreasing
by 9% from the previous Structure Survey (2005).

Among the different output series (Figure 5-28% tiest correlated ones are the Output
GECOM Series with the French Type of Farming 41llKsspecialized farm holdings)
Output Series (DG Agri, 2006) over the 1995-2008wai r=0.99 coefficient estimate: this
correlation level shows the consistency of the sg@des computed on the French FADN
excerpt of the EU Database. Although they are moivdd from the same database, the
Output Series issued from the GECOM dboutprod are correlated at the r=0.97 level
over the 1995-2007 period. These series are walkladed with the GECOM Basic Price
(Output minus the milk complementary subsidiesmely at the same r=0.87 level than
the correlation between the two index prices: tlE#CGM Basic Price the and price series
derived from the 2005-basdgpap index (Indice des prix des produits agricoles a la
production). These two output series are sligheslcorrelated with the 2005-badppdap
index, at the r=0.83 level. However, due to the lewel of correlation between the G3
TF41 Total Milk Output and the 2005-basipgap price (r=0.07), there is no evidence in
favor of a statistical link between those two seri®ver the 1995-2005 period, the
Coutprod(r=0.97) and the GECOM (r=0.99) Output seriestaghly correlated with the
G3/DG Agri TF41 Output estimates.

These comparisons show that the GECOM Basic Psiagily consistent with the 2005-
basedippap price. The GECOM Output as an estimation basigHerproduction costs is
highly consistent with th€outprod Output. The discrepancy between the output and the
basic price series on the Figure 5-28 shows fro8#20 2007 the increasing impact of the
complementary subsidies for dairy milk.

ZEnquéte annuelle laitiéreService de la Statistique et de la ProspectA@97.
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Figure 5-28: The Milk Producer Price Over the 192807 Period (Ippap Versus FADN Estimates).
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5.3.5.1 The specific cost estimates of dairy milk

In dairy milk production, the food, the veterinargre and the fodder inputs are the major
inputs among the specific costs. The dairy cowsfeed by a mix of purchased feed and
home-grown feed (essentially fodder and mainly &ddhaize). As in the Institut de
I'Elevage (IE) technical survey, a distinction dae& made among purchased feed between
concentrated feed and fodder feed. According tortbdel estimates, the Purchased+Farm-
Grown Feed cost represents 71% of the dairy cod dests and 29% for the Fodder Inputs
cost.

The estimates of the GECOM model (with and witheatm-Grown) are almost perfectly

correlated (r=0.999) and the level difference igliggble (Figure 5-29). One must bear in

mind that all the farm-grown fodders are not valaed the Farm-Grown consumption of

cereals for dairy milk is much lower than for thetténed swine. For purchased feed
estimates, meanwhile they are very highly correlaée the r=0.98 level, the Coutprod

estimates are slightly lower (1.7%) than the GEC&¥imates, reflecting to a lesser extent
the departure between the outputs previously ndtee .estimates of the G3/DG Agri study
for purchased feed are 6.6 % smaller than the GE@B3tilnates over the period 1995-
2003 (excepted on 2003). However, they are higblyetated (r=0.92). The IE technical

survey results are 11.5% lower than the GECOM edgémfor purchased feed but still very
well correlated (r=0.87) with the GECOM estimatesrathe 1995-2005 period.
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Figure 5-29: Purchased Feed Costs of Cow Milk atier1995-2007 Period.
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In order to assess the impact of taking in accthafarm-grown consumption of feed with
the new GECOM specification, we compare the difier@ECOM estimates with and
without farm-grown consumption (Figure 5-30). Owke 1990-2007 period, the Farm-
Grown Feed cost is about 16% of the Purchased+Baonwn Feed cost (i.e. 9.9 € per ton
of milk), both estimated according to the “GECOMIwWFG” specification of the model.
While the discrepancy between the Purchased+FaomsGrFeed estimates with the
“GECOM without FG” and the Coutprod estimates af furchased Feed are about 16%
and 18% (i.e. 11.05 €/ton), respectively. Over 1890-2005 period, the discrepancy
between the IE technical survey results and the CGM with FG” for the
Purchased+Farm-Grown Feed is about 12.8% (i.e. @10n). Except for the 2005-2006
years, the IE results are nearer from the PurchBeed estimates. The Purchased+Farm-
Grown Feed estimates of the GECOM with FG modelvarg highly correlated with the
Purchased Feed Coutprod estimates and to a lesdende (r=0.9) with the IE
Purchased+Farm-Grown Feed results, due to the ingpéte drought on 2003 (we have to
bear in mind there is no climatic information ire tspecification of these models which are
only based on input/output information).
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Figure 5-30: Purchased+Farm-Grown Feed Costs of Qdik over the 1995-2007 Period.
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The “GECOM” Farm-Grown Fodder Input cost estimafedich are almost identical
between the “with FG” and “without FG”) are lowéran the Fodder Input cost estimates
of the Coutprod model by 4.33 €/ton (about 17%},Mauy highly correlated (r=0.98) over
the 1990-2007 period (Figure 5-31). The correlatigth the IE technical survey results is
high (r=0.92) although they are higher than the GECestimates close by twofold the

previous discrepancy: 9.22 €/ton.
Figure 5-31: Fodder Input Costs of Cow Milk ovee th995-2007 Period.
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Comparing the ‘GECOM with FG’ Feed Total Cost esties with the results issued from
the IE technical survey (Figure 5-32) is quite Sfatitory: over the 1995-2003 period, the
gap between the two is less than 1.3% and the labare coefficient is high (r=0.94)
‘GECOM with FG’ Feed Total Cost. Over the 1995-2Q@#5iod, the TF41 estimates are
even better correlated (r=0.96) and the deparnam the ‘GECOM with FG’ Feed Total
estimates is about 1.2%. The deviations with o#stimates are greater: the Coutprod
estimates are lower than the ‘GECOM with FG’ Feedall estimates by 7.2% (a nearly
perfect correlation at a r=0.99 level), even by5% for the ‘GECOM without FG’ Feed
Total estimates (highly correlated at a r=0.94 lleve

Figure 5-32: Total Feed Costs of Cow Milk over 895-2007 Period.
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The ‘GECOM without FG’ Veterinary Care Cost estipsatare practically equal to the
‘GECOM with FG’ estimates (Figure 5-33). Outsiderfr this, the best correlated series
estimates with the ‘GECOM with FG’ Veterinary Cdtest estimates are the Coutprod
Veterinary Care estimates (r=0.99), which is gnebte 7.6%. The nearest estimates are
those for the Other Specific Input (including Vatary Care), given by the EU-G3 study
on the type of farming specialized in dairy milloguction (TF41): they are higher than the
‘GECOM with FG’ Veterinary Care Cost by 20% overetti995-2003 period and
correlated with at a r=0.92 level. The Cattle Exgenresults issued from the IE technical
survey, although they include veterinary caresimstebe not related to the ‘GECOM with
FG’ Veterinary Care Cost, since they are too poodsrelated with (r=-0.18) and they are
valued at more than two-fold the level of the GEC@étimates.
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Figure 5-33: Veterinary Care Costs of Cow Milk otlee 1995-2007 Period.
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Even if the 'GECOM without FG’ Variable Cost estitea are 9.5% lower than the
‘GECOM with FG’ estimates, they are perfectly ctated (Figure 5-34). The Coutprod
Variable Cost estimates are the best correlategssestimates with the ‘GECOM with FG’
Variable Cost estimates (r=0.98), which is greated.1%. The nearest estimates are the
Total Specific Input estimates given by the EU-@8Ig on the type of farming specialized
in dairy milk production (TF41): they are lower thiéne ‘GECOM with FG’ Variable Cost
by 1.7% over the 1995-2003 period and correlated gt0.92 level. The results issued
from the IE technical survey for Operation Cost higher than the ‘GECOM with FG’
Variable Cost, by 6.4% and well correlated withQ(i85).

Figure 5-34: Variable Costs of Cow Milk over the9592007 Period.
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5.3.5.2 The structure cost estimates of dairy milk

From the IE surveys, the depreciation and the kmedthe cost items for fixed inputs that
can be reasonably compared to the model estimatespreting differences between the
IE results and the model estimates, it has to Ip¢ ikemind that the depreciation rule into
the FADN is a linear one but into the accountintadato the IE surveys are not submitted
to such a rule. For the depreciation costs, théhtwit FG' GECOM estimates are

equivalent to the ‘with FG’ GECOM estimates (Fig@35). The Coutprod Depreciation

estimates are 5.9% higher than the ‘with FG’ GEC&dimates and correlated with, at the
r=0.95 level. Over the 1995-2003 period, the G8redes for the Depreciation Cost of the
specialized type of farming (TF 41) are 2.8% higiman the ‘with FG' GECOM estimates

and correlated with at the same level. Because tteeyot take in account building

depreciation costs, the IE results for Machinerypi@eiation are 22% lower than the ‘with

FG' GECOM estimates and correlated with to a lesgéznd (r=0.64).

Figure 5-35: Depreciation Costs of Cow Milk ovee th995-2007 Period.
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The ‘without FG’ GECOM estimates of the Land ca®t almost identical to the ‘with FG’
GECOM estimates (Figure 5-36). The Coutprod Lartinases are 9.8% lower than the
‘with FG’ GECOM estimates and correlated with ag #+0.81 level. The G3 Rent Cost
estimates for the specialized dairy farms are 618%er than the ‘with FG' GECOM
estimates and correlated with at the r=0.73 level the 1995-2003 period. However, the
Land cost results of the IE technical survey arerlyocorrelated (r=-0.21) with the ‘with
FG' GECOM estimates and 14.4% higher in value,rabe 1995-2005 period. The
between-year variations of the model estimategaargreater than those of the IE technical
survey results over the 2000-2007 period and tineird is reverse from the IE technical
survey one, over the 1995-2000 period. Hence, thdefmestimates appear to be not fully
consistent with the observed results of IE tecHrsoaveys.

118



Figure 5-36: Land Costs of Cow Milk over the 199%2 Period.
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Summing up all the structure cost (Machinery & Bint Up-keeping, Land, Financial
Interest, Depreciation, Insurances and Taxes)Cihatprod estimates of Fixed Costs are
9.3% higher than the estimates of the “with FG” @B model and well correlated with
at the r=0.80 level (Figure 5-37). The G3 estimafespecialized farm holdings (TF41) are
the best correlated with at the r=0.96 level over 1995-2005 period, however they are
10.8% lower than the “with FG” GECOM estimates fored costs. The IE technical
survey show results 22.4% higher “with FG” GECOMiraates for fixed costs, but

moderately correlated with (r=0.49) over the 19992 period.
Figure 5-37: Fixed Costs of Cow Milk over the 19887 Period.
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5.3.4.3 The total cost and revenue estimates oy daiik.

For the GECOM and Coutprod estimates, the total aggregate is excluding the cost of
workforce. Hence, we deduce wages from the IE TOtat and from the G3 estimates as
well before comparison. The Coutprod total cosirrestes for dairy milk are 4.2% higher
than the corresponding GECOM with FG estimatescamcklated with at the r=0.84 level,
over the 1995-2007 period (Figure 5-38). The Galtobst estimates excluding wages for
the dairy specialized farm holdings (TF41) are tiearest from the ‘GECOM with FG’
estimates and correlated with at a lower level (#8Q) over the 1995-2003 period.
Eventually, the IE technical surveys give the rsstbr total cost without wages 6.9%
higher than the ‘GECOM with FG’ estimates, but etated with at a lower level (r=0.47)
over the 1995-2005 period because of a divergentitrom 2003 to 2005.

Figure 5-38: Total Costs of Cow Milk over the 198®37 Period.
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All the computations of net margin considered fomparison include subsidies received
by the dairy milk farm holdings. On the one hatd GECOM model estimates of the net
margin are 5.7% lower than the Coutprod estimdtagufe 5-39) and correlated with at a
high level (r=0.89). On the other hand, the neaestimates are the G3 net margins
estimated from the FADN sample of the specializegtydfarm holdings with a 1.5%
departure from the ‘with FG' GECOM estimates andoarelation coefficient of r=0.93,
over the 1995-2003 period. While the results of lfaéechnical surveys give net income
5.2% higher than the ‘with FG' GECOM net marginimsttes but correlated with at a
lower level (r=0.77).
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Figure 5-39: Net Margins of Cow Milk over the 192607 Period.
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6 Results for Bulgarian national FADN
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This chapter describes the results generated byFA@EPA cost of production model,

applied to the FADN dataset for Bulgaria. Followiaghort description of the Bulgarian
FADN dataset, estimation results for wheat, cadthel pig production are provided. An
attempt is made to determine the changes in thduptimn costs and their five composing
elements, to estimate the level of outputs andréwenues and to reveal the financial
results for each of these activities. The five @gjregations are following: variable costs,
other variable costs (to avoid one very large \@eiacost category), more general input

costs, depreciation and labour (Table 6-1).

Table 6-1: Cost Items Estimated by the FACEPA Maae Major Aggregation

Cost Individual Cost Item Description
Aggregation
Variablecosts Purchased Feed purchased feedstuffs, includingectrated
feedstuffs and roughage for ruminants and pigs
Produced Feed on farm produced feeds
Veterinary Costs other specific animal husbandst ¢o
Seeds purchased seeds and seedlings
Fertilizers fertilizers and soil improvers
Crop Protection crop protection products
Motor Fuel petroleum products
Other Other Energy goods and services consumed and ispausts as

variable costs

Contract Work
Building Maintenance
Machine Maintenance
Other Variable Costs

electricity, water and overheads
including third-party work
current maintenance of buidin
current maintenance of machiaed equipment

insurance, taxes other thapguty taxes, financial
charges except interest on property loans

Other inputs  Land Cost property costs, including farm rentsetaand interest
on loans to purchased land
Interest interest on property loans
Depreciation  Depreciation depreciation of equipment, buildingantations and
land improvements
L abour Wages pay for farm hands

Family Labour

family compensation

Source: FACEPA Cost of Production Model Documentation

6.1 Data

The Department of Agrostatistics in the Bulgariannistry of Agriculture and Food
(MAF) is authorized as a liaison agency for theallishment and implementation of
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FADN in Bulgaria. The Department determines the feaycollection of the data, controls
and processes the individual entries and disseasnaibd publishes the final results in
accordance with the EU regulation and national seddhe sample of the FADN in
Bulgaria used by the Department is planned to rageho 2,000 agricultural farms.
According to the EU methodology, in the field ofwey of FADN are covered farms with
market-orientation. Thus, the field of survey in PR is a subset of all agricultural
production units covered by the Agricultural Cenkekl in 2003.

The results from the carried out in 2003, the thgfocensus of the agricultural households
in Bulgaria identifies about 655 000 productiontsimperating throughout country with the
average size of the Utilized Agricultural Area abdul ha. In 2007, the conducted survey
of the agricultural farm structure shows that thimber has reduced by about 25% and
average size of the utilized area has risen up3dé for 4 years. After an analysis of the
farm typology and the gross standard margin of abggcultural farms, there has been
decided the field of survey and subset of FADNriocenpass all farms with the economic
size over 1 economic unit. It represents about foneth of all operating in the country
farms, which compose of 80% out of SGM generateddricultural producers.

The representative sample of FADN in Bulgaria enpled to attain 2 000 farms distributed
evenly regarding their economic size and speciidiza The actual implementation of
FADN in Bulgaria was set out in 2002 with a piloingey covering 91 production units. In
next years, their number gradually progressed aadhes up to 1916 farms in 2007. In the
FACEPA project, the selected FADN dataset cove3year period from 2005 to 2007 due
to most reliable and available sources. After asioasof Bulgaria in EU during the first
three years, 2007-2009, FADN was developed to peoveliable information for the
incomes and financial results of the agriculturalqucers at national level and after 2009,
such results must be representative at the regiewal. Thus, in the FACEPA project, the
regional dimension of the production costs, outpautsl incomes are not overviewed.
Bulgarian FADN monitors around 25% of the totalnfiar which produce 80% from the
total Standard Gross Margin in the country (Tab®).6

Table 6-2: Scope and Sample of Bulgarian FADN

Years Scope Sample
2005 118088 946
2006 117939 2000
2007 117793 1916

Source: MAF, Department “Agrostatistics” and owifcaéations

In 2007 the average net income of the farms incudeFADN is 5806 Euro. In crop
production holdings net income reaches 7783 Eudorafivestock farms it is significantly
lower (4132 Euro). The mean net income is highe$aims specialized in growing field
crops (8931 Euro), followed by farms with vegetabdéed mushrooms (5651 Euro). Most
low-income farms are growing perennials crops (19330). Despite unfavourable
weather conditions in 2007 net income almost dalibtampared to the previous year. This
increase was mainly due direct payments receivatkdtU accession. The data show the
growing importance of subsidies to Bulgarian adtize, whose value is rising sharply -
from 593 Euro per farm in 2006, to 2836 Euro pddimgs in 2007.
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6.2 Results

6.2.1 Development of wheat production costs and returns

In a three-year research period, clearly outlifedraipid rise in cost of production of wheat
in 2007 over previous two years. The main reasonghis are related to the following

facts. Agro-climatic conditions in 2007 were amahg worst for Bulgarian agriculture.

Particular weather conditions in the winter-sprpegiod had negative effects on growth,
especially of winter wheat and barley. Wheat pridasing the three-year period 2005-
2007 have roughly doubled at the end of 2007 (EEi@§ut).

Figure 6-1: Wheat farm gate price indexes
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In 2007, due to dryness, production of cereals gthrk decrease of 56 % compared to
2006 due to lower average yields. For example atrerage yield of wheat in 2007 with
2.2 ton per ha against 3.4 ton per ha in 2006 (MAI©8a). It reduced production of wheat
in Bulgaria, has influenced the change of its pt@ecrease, which reached record levels
(Figure 6-2).

Figure 6-2: Development of wheat production costs eeturn, €/t
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The level of the main variable costs in 2007 markseased by 11.2 percent compared
with 2006, while depreciation increased by nearlg ¢hird (30.2%). Other variable costs
declined strongly in 2006, while in 2007 they agaicreased and almost reached the level
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of 2005. Trends in the change in the level of dife groups of costs largely follow the
trends of prices of basic variable production adstheat (Figure 6-3).

Figure 6-3: Trends of the production costs for wihgaduction (base 2005 =100%)
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It follows that if a relatively restricted volumed structure of production costs, the main
reason for their change in monetary terms is aitaitle to changes in the level of prices.
Significant changes were observed in the othersdas?006. They significantly decreased
compared to 2005 and in 2007.

6.2.2 Development of milk production costs and returns

In Bulgaria, the main dairy livestock includes cowkeep, buffaloes and goats. Cow milk
accounts for 85% of total production, while themw®tis ranged by sheep milk with around
7% and goat milk with about 7% (MAF, 2007). Bulgais a country with very open
economy, strongly depending on exports and impaitéch on the other hand is unable to
influence the prices on the international market {t is price taker).

The FADN data concerning the production costs aedéspective output and return from
the dairy farming shows significant fluctuationslawlatility over the period 2005 — 2007.
As it is seen in Figure 6-4, the output in 200@rsund 33% less out of the average results
for the years 2005 and 2007. As for the productiosts, their level is 16% less than the
costs in other consecutive years 2005 and 2007edtromic and objective explanation of
this data discrepancy might not be found. Moreogetangible change had happened in
2007, when Bulgaria joined the EU and the inflatiocreased the prices of dairy products
and slowly the farm-gate prices. Thus, the redoit2006 should be considered more or
less compatible with this in 2005.
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Figure 6-4: Development of milk production costsl aeturn €/ton
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Regarding the output indicator in 2007 compared &i005, it is posted an increase by
about 17%, which is explicated by the rise of pasgh prices in 2007 with 28.5%
compared with 2006. The prices of dairy producie Ithose of all food products,
increased with the accession of Bulgaria to the IEd.the whole period 2000 — 2007, the
reported increase of the fresh milk reaches 57v@gh is recorded as the highest increase
in the group of dairy products (Figure 6-5).

Figure 6-5: Milk farm gate prices indexes
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The greatest percentage in the total productiotsemser the studied period is composed of
direct variable costs, as expenditures for feed@tgrinary, etc. The highest share of direct
variable costs in the total production costs igedan 2007 with 87%, while in 2005, it is
71%. Depreciation accounts for 20% of total costs2D05 and 10% in 2007. The
depreciation is viewed as a comparatively stabtécator, which must vary not much
through the time. The changes twice over two yearsbe attributed to the writing-off of
assets or their devaluation.
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The total revenues of the specialized dairy farm007 accounts for a significant increase
compared with the revenues in 2005, scoring 40%bI€T&-3). The most considerable
increment is reported concerning other revenuesitab®0% and inflows generated from
milk of about 57%. Certain internal changes in itienue patterns in both years are also
identified, as in 2007, the share of inflows fronmilkmmark up for 55% within total
revenues, while in 2005, these revenues compos#d Bhe increase of total revenues in
2007 compared with 2005 is accompanied with a tagump of the production costs.
The variable costs risen up by 59% in 2007 juxtedosith 2005. The most substantial
leap in the costs was noticed for livestock feedamhanced by 77% in 2007 compared to
2005, and is explained by the universal price iases after accession to the EU.

Table 6-3: Gross margins at Bulgarian dairy farms

Indicatorg/Years 2005 2007

Number of cows 10 12
Number of sheep 26 36
Yield (kg/cow) 3593 3319
Yield (kg/sheep) 83 69
Utilized agricultural area (ha) 6.4 13/4

Valuesin EUR per 100 kg milk
Total revenues 21.78 30.66
- Milk and dairy products 10.98 16.92
- Turnover (calf sales) 8.0b 6.93
- Other revenues 2.75 6.81
Total calculated costs 11.52 18.38
- Feed concentrates 7.06 1201
- Health care 0.69 0.95
- Other costs 3.78 5.32
Gross margin per 100 kg of milk 10.25 12.28
Gross margin rate (of return on milk sale) 0.48 0.37
Gross margin (total revenueslessvariable
Costs) 4054.90 | 6442.28

Source: MAF, Department “Agrostatistics” and fislgrvey and own calculations

Regarding the results from Figure 6-4 and Tablec@3 highlight some differences due to
the methodology approach. In Figure 6-4, the modléihear input demand has been used
for allocation solution of inseparable input cokis each output, while in Table 6-3, the
primary data collected from the field survey congnirwith FADN data were employed to
cope with cost allocation problem. However, compgrithe total production costs
calculated by these two approaches is noticeddéwitation is significant reaching up to
138% in 2005 and 41% in 2007, so these costs sedpe toverestimated in the linear
model. As regards the total revenues and outputpth models are not found significant
deflections, as in 2005 by the linear model, thiewated output amounts up to 236.8
Euro/t, whereas in 2005 by another method is equaf&.8 Euro/t. In 2007, the total
revenues by survey approach are calculated 11%ihtghn the linear method. In the same
time, the gross margin in dairy farms from Tabl@ $hows an increase in 2007 to 2005 by
about 20%, as gross margin rate in 2005 reachds 8%, while in 2007, it is 73%. As
low as is this rate, as underestimated are milkmaes and gainful are other outputs from
dairy livestock.
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6.2.3 Development of pig production costs and returns

In 2007 the number of farms raising pigs has deeedy 13.8% compared to the same
period of 2006 to 180.7 thousand pigs with an ay@naumber of animals 4.9 (at 4.8 in

2006). Farms with 1 to 9 raised pigs decreased2§% and they kept 268 thousand pigs.
In the process of consolidation of farms, 62.7 eetcof sows are kept mainly in 90

professional farms with over 100 animals, whose lemhas increased by 45.2%

compared with 2006.

A major factor for reduction of pig herds duringetiiear was poor cereal harvest in 2007
which led to a significant increase in cereal widdigher feed prices have contributed to
increase the cost of manufactured products and rédisce the efficiency of livestock,
including pigs, with the result that most of thgpiwere targeted for slaughter. The main
factor in forming the cost of pork and productsrétod is the price of feed, which occupy a
substantial share of the variable cost to feedifimals.

Figure 6-6: Development of production costs andimefor pig EUR/livestock unit
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Unfavorable weather conditions and low cereal hstrve@ 2007 contributed to the
significant rise in prices of feed, which in tuaige the farm gate price. Increase in average
prices of animal feed has been registered in #dlguaies of pigs, but most significantly it
is in fattening pigs and sows; 35% and 36.3%, reacrespectively 242 Euro / t and 249
Euro / t (Table 6-4).

Table 6-4: Wholesale price of feed

Animals groups Aver age 2006 Aver age 2007 I ndex 2007/2006
Starter 499 623 125%

Growing up animals | 410 522 127%
Fattening pigs 351 474 135

Sows 358 488 136

Source: MAF (2008b), p.17

Despite of the increasing feed prices in 2007, @Verices of pork circulating levels lower
than last year. The decline of prices is due tatgredomestic demand. The result achieved
in twice as large imports of pork during the yeampared with 2006 at the same time. The
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production of pork and its products is very limitdecause of the ban on export (due to
classical swine fever) in EU countries. In 200%& thrgest decrease noted the purchase
price of live pigs. The average purchase priceattehed pigs was 0.98 Euro / kg live
weight, with 14.7 percent less than 2006 and thabws declined by 14.5 percent, to 0.78
Euro / kg live weight (Table 6-5 and Figure 6-7).

Table 6-5: Prices of pork meat products

Average 2006 | Average 2007 | I ndex 2007/2006
Euro/ kg live weight:
Fattening pigs 1,15 0,98 -14.7%
Sows 0,92 0,78 -14.5%
Wholesaleprice Euro/ kg
Pork skinning 2,62 2,35 -10.4%
Ham 3,49 3,51 -4.4%
Pork neck 3,76 3,84 -2.5%
Retail price Euro/ kg
Ham 3,77 3,60 -4.5%
Pork neck 4,04 3,93 -2.9%

Source: MAF (2008b), p.17

Figure 6-7: Live weight pigs farm gate price indexe
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Influenced by the reduction in the farm gate prittes average wholesale and retail pork
prices also decreased. The decline ranged betwéét @nd 10.4% for various cuts on an
annual basis, the greater the reduction in whatepakces. After the decline observed
during the first 6-7 months of 2007, by year-enidgs gradually increase. This increase is
due to the appreciation of feed, fuel and eledyrideading to increased production costs,
respectively, and output.

129



References

Agribenchmark (2006): Cash Crop report 2006. Brahneig.

Butault, J.P., Chantry, E., Pollet, P. (2001): Tégricultural production cost model.
ESTAT-2001-03195-00-00-EN-TRA-00 (FR).

Caussinus, H. and Ruiz, A. (1990): Interesting getipns of multidimensional data by
means of generalized component analysis, In Com@8td 21-126, Heidelberg.

CNIEL (Centre national interprofessionnel de I'éoone laitiere, 2009): L’économie
laitiere. Paris, 180 p.

Delame, N., Butault, J.-P. (2009): Evaluation araimParability of European Union and
Member Country FADN Databases. FACEPA Deliverabbe 1.

DG Agri (2006): FADN — Costs of production for milk the EU15 — Period 1997-2003.
DG Agri G3 Unit, 14 February 2006, 14 p.

Friendly, M. (2008): Robust multivariate outlier tdetion. Accessed January 2010,
available at http://www.math.yorku.ca/SCS/sssgieutitml.

Golan, A., Judge, G., Miller, D. (1996): Maximum teapy econometrics. Robust
estimation with limited data. Chichester: Wiley.

Hansen, H., Bahta, S., Offermann, F. (2009): TlaiSical Usefulness of the EU FADN
Database for Production Cost Estimations. FACEPAvBeble No. 1.3.

Leon, Y., L. Peeters, M. Quinqu und Y. Surry (199Bhe Use of Maximum Entropy to
Estimate Input-Output Coefficients from RegionalrBaAccounting Data. In:
Journal of Agricultural Economics 50 (3): 425-439.

LFL (2006): Milchreport Bayern 2005 - kompakt. Begehe Landesanstalt fur
Landwirtschaft

MAF (Bulgarian Ministry of Agriculture and Food, @8a): Agricultural Report.

MAF (Bulgarian Ministry of Agriculture and Food, @8b): Situational-perspective
analysis of red meat in 2007 and forecast for 2008.

Surry et al. (forthcoming): General cost of prodwuet model: conceptual framework,
econometric specifications and estimations proadiDeliverable 2.2 of the
FACEPA project.

Sautory, O. (1993): La macro CALMAR, redressemenh cechantillon par calage sur
marges. Working Paper n° F9310, November 1993 aB&cbemographic Division,
INSEE, Paris.

Young, F.W. and Sarle, W.S. (1989): Multivariateatistical methods: practical
applications course notes. Cary, NC: SAS instilNte.

130



T

FACErAN

Farm Accountancy Cost Estimation and
Policy Analysis of European Agriculture
www.ekon.slu.se/facepa




