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Summary — The reform of European Common Agricultural PoliGAP) in 2003 has resulted
in substantial changes to the way dairy farmersabsidized. Moreover, dairy farmers are also
facing an unprecedented situation with the stromgepfluctuations of agricultural raw
materials. In this paper, we discuss the crossffen the productive strategy of French dairy
farms due to the Luxemburg Agreement and to prazetion. A model based on mathematical
programming has been developed to determine howy daimers might re-evaluate their
systems to identify an optimal production plan. Whiespecting the principle of agent
rationality (maximization of profit), the model ioporates the economic risk related to the
volatility of input and output prices. Thus, the aieb maximises the expected utility of income
while taking into account a set of constraints:utatpry, structural, zootechnical, agronomic
and environmental. This model give a large choicéerm of intensification level (input use)
and productive combination. The model is appliedotar types of dairy farms to show their
different reaction to the reform. The simulatiom®w how the implementation of the single
payment scheme encourages farmers to increasédhe sf grassland. However, the increase
of cereals price is a strong incitation for farmerintensify the forage production in order to
free up lands for crop production. The decouplihgremiums for bovine males led farmers to
turn away, all things being equal, this activityiriorease the cereal production.

Keywords: dairy farm, single payment, decoupling, price ahon, mathematical
programming, technical system



Impact du découplage et des variations de prixassiratégie
productive des éleveurs laitiers.
Revue des effets théoriques et réels

Lelyon Baptiste, Chatellier Vincent, Daniel Karine

Résumé — La réforme de la Politique Agricole Commune (BAGe 2003 a entrainé
d'importants changements dans l'attribution degisos aux producteurs laitiers. En outre,
ceux-ci sont également confrontés a une trés farttuation du prix des matieres premiéres
agricoles. Dans cet article, nous discutons degt<setfroisés de la mise en ceuvre de l'accord de
Luxembourg et de la variation des prix sur lestégi@s productives des exploitations laitiéres
frangaises. Un modéle basé sur la programmatiorhémadtique a été construit afin de
déterminer comment les producteurs de lait ré-@vilieurs systemes afin d’'identifier le plan
de production optimal. Tout en respectant le ppiadae rationalité de I'agent (maximisation du
profit), le modele intégre le risque économiquedida volatilité des prix. Ainsi, le modéle
maximise l'utilité espérée du revenu, tout en termmpte d'un ensemble de contraintes :
réglementaires, structurelles, zootechniques, agnarues et environnementales. Le modeéle
offre un large choix de niveau d’intensificationtiljgation d’intrant) et de combinaison
productive. Ce modeéle est appliqué a quatre tyjgaplditations laitieres afin de déterminer les
impacts de la réforme sur différents systémes igobs. Les simulations permettent de montrer
en quoi la mise en ceuvre du régime de paiementeregcourage les agriculteurs a modifier
leurs assolements au profit d’'une part croissaatprédiries. Toutefois, 'augmentation du prix
des céréales va dans le sens d’une intensificatota production fourragere permettant de
libérer des surfaces pour les grandes culturesiéceuplage des aides spécifiques aux jeunes
bovins conduit les agriculteurs a se détournetetoahoses égales par ailleurs, de cette activité
pour renforcer la production de céréales.

Mots clés: production laitiere ; paiement unique; découplageolatilité des prix;
programmation mathématique ; cas-types

JEL classification: Q12 — Q18 — C61



INTRODUCTION arguments around these following questions: i)
How do the CAP reform and agricultural price

Dairy farmers, in 2007, were facing anyariations influence dairy producers’ income? ii)
unprecedented situation on the markets with theow does the decoupling change the allocation to

soaring prices of agricultural raw materialsgitferent kinds of production on a dairy farm?
Then, they had to deal with the strong diminution

of those prices in the year 2008 and 2009. Thede MATERIALS AND METHOD
fluctuations can lead them to change their system

in order to adapt their production to this unstab%? In order to study the adaptation of farmer's

eractices in response to the implementation of the
uxembourg Agreement, a mathematical

rogramming model is built. This method allows

: . . . s to identify the effects on the production
Agrlcul_ture POI'C.y (CAP), decided in 2003. A stem (i.e. the allocation of areas to crops, the
key driver of this reform has been the recerﬁey

WTO negotiations. Three innovations were vel of intensification, environmental impact...)

introduced: i) the decoupling of direct suppor f the decoupling. An econometric model would
S ping PP E|3lot fit this objective because there is no change
based, in France, on the amount of direc

Sl . . ..~ of farmer’s practice in this type of model, the
sub3|d|es_r_e;ce|ved in ..200.0'2002 (h|stor|_c tructure is constant. With the mathematical
approach); ii) the modification of the dairy

Common Market Organisation: the interventio?()gralmmlng method, the model can choose to

prices of industrial dairy products (butter an top certain activities or increase others.

powder) are reduced and subsidies are granted,t . : )

farmers according to their dairy quota; iii) a pariL&' Bio ﬁconomlc model: a farm level

of the direct subsidies are deducted from the fir§PProac

pillar of the CAP to fund to the second pillar We build a bio-economic model which takes

(modulation system). into account the farmer's response to price
In this context. the aim of this article is tovariation and several technical and biological

study the dairy farmer’s behaviour relating to thglem%rllts '?] or?er to r(_apresefnt asdaqcura;tely as

CAP reform with different hypothetical prices. APOSSIPIe  the functioning ~of a dairy farm.

Mathematical Programming model is used anMathematical Programming is atechniqge \{vhic_h
applied to different French dairy farms toenables us to represent the farm functioning in

represent the diversity of technical system. Dai ar(]:tl_on toba set of.tcoEstra;Ets. Itis a relevréni
farms often have, in addition to the dairy actiyity'€¢'"du€ DECause 1is hypotheses correspond 1o
cereal or beef production. In order to represe ose of classic micro economics: rationality and

the diversity of technical systems, we considdf€ Optimising nature of the agent (Hazell &

four different types of farming according to the\0"ton 1986). This method allows us to study the
ﬁhreshold effects and to calculate dual values of

intensification of forage area and the level o nal vields). F level dell
specialization (grazier, semi-intensive,mpu'[S (marginal yields). Farm-level modelling

milk + cereals, milk + young bull). Thereby, Weenables_ smultaneoug : con3|d¢rat|on of
can identify if farms have a different response tgroduction, price and policy information.

the reform according to their technical practices. Any model derived from mathematical
This model pays particular attention to theptimisation has three basic elements (Matthews
interactions between the feeding system and te¢ al. 2006): (i) an objective function, which
management of land and also to the farmerisinimises or maximises a function of the set of
sensitivity to price changes. Thanks to thesactivity levels; (ii) a description of the actiés
specifications, the model offer a large choice akithin the system, with coefficients representing
production combinations (specialisation okheir productive responses; and (iii) a set of
diversification) and technical practices (level otonstraints that define the operational conditions
intensification). and the limits of the model and its activities.
Given the objective function, the solution

This paper is divided into two parts. In the

first part, a description of the mathematicaPr0c€dure determines the optimum solution

model is presented : in the second part Sonqgnsidering all activities and restrictions
simulations are made to analyse the impact of tifdnultaneously.
CAP reform on dairy farms. They try to give

economic situation. For French farmers, the
changes occur simultaneously with th
implementation of the reform of the Commo%
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The model optimises the farm plan, whictvariations in annual income. The UEP method
represents the quantities of different outputenables the model to take into account
produced and inputs used. The economic resulisymmetric price distribution: the skewness
follow from those quantities and their prices. Théecome an element of decision as the variation
model is used to estimate the effects dmplitude. Thus, the model maximizes the
institutional, technical and price changes on thexpected utility of the income as follows:
farm plan, economic results and intensification Maximize: E[U]=p U(k, ) r varied
indicators.

Many studies have demonstrated that farmers With: - Ui= 1 —exp(rax 29
typically behave in a risk-averse way (Hardaker whereZ is the net farm income for stateand
et al. 2004). AS such, f_armers often prefer faUP iS a non-negative parameter representing the
plans _that_ provide a satl_s_fe_lctory Ieve_l of Securtysetficient of absolute risk aversion:

even if this means sacrificing some income. For

the farmer, the main issue raised by variability of 2= (1 =A)lmin + Al may for0<i<1

price and production is how to respond tactically

and dynamically to opportunities or threats tgvherek is a parameter reflecting variation in risk
generate additional income or to avoid lossegreference, andn.candrm,, are upper and lower
Moreover, during the year 2007, 2008 and 2009ounds of the coefficient of absolute risk
prices of agricultural commodities were subjecversion (a).

to strong variations so we had to take the | 3 more detailed form, the incon® is
farmer’'s sensitivity to price volatility. For yefined by:

example, the price of milk paid to the producers

nearly doubled through 2007, from 240 €/t 17 :Z(Tax mYd)x305x mP

380 €/t before strongly decrease until 220 €/t a

April 2009. Since the beginning of 2010, mi”+Z(aSa>< aw x aE)

price seems to be on an increasing trend. Pri
of cereals such as wheat follow the san
fluctuations. Cereals play a special role in dai +Z (TaX(SB+ SPBM))
farming because they can be both input a

output. (T % QC, cone p* IR px91.25+ 1)

The model uses the Utility Efficient

Programming method (UEP) with a negati\4+Z(Xc><(Yc>< cR-1.- nQx nP+ p))— FC
exponential utility function in order to take thc ¢ _ _ o _
risk relative to price into account. Lambert and The main part of the income Z is given by milk
McCarl (1985) presented a mathematical '€Venues: the milk quantity produced with Ta
programming formulation that allows the total 'number of animal of type a (dairy
identification of the expected utility function. COWS, heifers, calves and young bulls) ; mYa
Their approach, which does not require anth.e m|I.k yleld'(lltter/day) per animal by mP the
assumption of normally distributed income (on Milk price (€/litter).

the contrary of the E-V, MOTAD models and. There is then the meat revenue Wi, the
Target MOTAD methods), can accommodate thenymber of animal selling aw, the animal’s

assumption that the utility function is carcass weight (kg) andP, the meat price
monotonically increasing and concave (risk- (g/kg). At the end of the lactation, cull cows are
averse). Patten et al. (1988) reformulated thissold and benefit from the female slaughter

approach as Utility efficient programming (UEP). premium SR, and young bulls benefit from the
Moreover, Zuhair et al. (1992) show that negativespecial premium for bovine mal8®PBM).

exponential utility function (with a constant _ ,
absolute risk aversion CARA) can better predict '"en we take out the animal costs with:
farmers’ behaviour compared with cubic and SfQuoncpa the quantity of concentrate feed
quadratic functions. The CARA function is a ingested (kg/day/animal) CfPeonc is the
reasonable approximation to the real butconcentrate feed price (€/kg per type of

unknown utility function: coefficient of absolute concentratecong ; I, the specific inputs for
risk variaton can be validly applied to animals (artificial insemination, medicines,

consequences in terms losses and gains foP€rd book and minerals).

a
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- We add the crop revenue witl; the cultivated labour and grass production, ii) the response of
area (ha) for each type of crop(wheat, corn, crop yield to nitrogen use, iii) the non linearity
rapeseed, pea, corn silage, pasture, hay amik yield per cow and iv) the interaction
grass silage) Y. the crop yield (kg/ha)cP. the between crop and animal production.
crop price (€/kg) |. are the specific crop inputs

(seed, treatments and harvestingn@, the i) Four period9 (spring, summer, autumn and

nitrogen quantity (kg/ha) : nP the nitrogen pricWimer) are distinggished in the model. It allows
(€/kq) ' for seasonal specification of grass production and
' grassland use (Berentsen et al. 2000). Seasonal
- And finally we consider the fixed costsC variations enable us to integrate differencesén th
(electricity, water, mechanisation, buildingsgrowth potential of grass during the growing
rent for land, insurance, taxes and other fixeseason as well as the evolution of the nutrient
costs). These fixed costs are specific to eadontent of grass. Moreover, in equation 4, we
type of farming. introduce seasonal labour constraints by
llocating labour needs to each activity according
Q the work peaks (harvesting and calving time).

a iy farm o a on year perio. The classic |5 ASSUTen el e famer ana, e
duration of lactation is 305 day then with 60 dayﬁnereyis no ontion to hire temporary labour. The
of drying up. The year is divided into four seaso del | b ble to refl ttp y | d:t'

of 91,25 days. The fecundity rate is lower for th 0d€l IS more able 1o retiect temporal conditions
most productive cows, decreasing as a result, t anks to the addition of these parameters.
number of calves per cow per year. Regarding the For each periog:

progeny, it is assumed that, according to th % % < %
intensification level of the type of farming, 25%23“((\/\”""p Ta)+(WLp ><°))+ Fls Al AWL

to 35% of the dairy cows are replaced per year by The global working time per period (with
heifers raised on the farm (Institut de I'Elevag@t,, the working time per animal Wt , the
2008). Concerning the females which are natorking time per ha of crop FL is the fixed
assigned to replace cows, the model can choda®our) has to be lower than the labour
between: (i) selling the calves at the age of &vailability per period AL, the available labour
days, (ii) keeping the calves until 2 years old aniér each annual work uniavu)).

then selling to the slaughterhouse (with the ii) Crop yield depends on the quantities of
female slaughter premium). nitrogen used. Godard et al. (2008) formulated an
gxponential function, which satisfies economic
quirements for attaining a mathematical
timum (the yield curve has to be concave and

forage self-sufficiency, the purchase and/or Sa%nctly mcreasmg)_ and is consistent with its
ected agronomic shape and with parameters

of forage are not considered because these . .
activities linked to exceptional events (e.g.\,’\”th an agronomic interpretation.
drought or exceptional harvest) in these areas. S~ -SuN
Farrr?ers must corr)nply with the sZzt-aside’s criteria Yo = Ymax—( Ymax-  Ymix %

in order to benefit from the crop premium: we

use a binary variable which is 0 if the farmer Where Y is yield for each cropYmin and
does not make set-aside and 1 if he does. It Y§nax respectively the minimal and maximal
assumed that the cereals are sold at the harvestitigd (different according to the type of farming

time, there is no stock except for wheat used &d its level of intensification); represents the
feed the cows. rate of increase of the yield response functioa to

. hitrogen sourcé (e.g. manure, slurry, chemical
Thornton and Herrero (2001) show that a W'dﬁitrogen, etc.) the quantity of which . This

variety of separate crop and livestock modelgnapies us to take the increasing price of nitrogen
exist, but the nature of crop-livestockni, account and the flow of organic nitrogen

interactions, and their importance in farminqsuch as manure) on the farm (Manos et al.
systems, makes their integration difficult. That i§007).

why, in order to precisely describe the operation
of a dairy farm this model considers four
important characteristics: i) the seasonality of

The central element in the LP model is th
dairy cow. The model represents the operation

Regarding the plant production, the forage
produced in France are mainly maize silagéfe
grass silage, hay and pasture. All farmers aim f
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i) The milk production per cow is not fixed in Z(T x( fQ ><91.23) < X xY
order to give more flexibility to the model. A “pa ¢ e
Farmers have the possibility to choose the milk

yield per animal in a range of 1,000 liters below Qonsequently, the_ model determlngs th«_a
the dairy cow genetic potential. It is also po&sibIOpt'mum for the following endogenous variables:

for farmers to produce beyond the genetifUmMper of each type of animals,(andas, for

potential (Brun-Lafleur et al. 2009): in this caséale)d; the rnillt(]yield per cowr(Y?in 59 pe(; C?W
nutritional requirements needed to produce o€’ da&) ; the concentrate feed and forage

liter of milk are increased (change from 0.44;on'sumption for each type of a”im‘?" and per
energy unit per liter of milk to 1.2 unit, and fromP€"10d (GQconc,pa@Nd fQc paiN kg per animal per

48 to 140 units of protein per liter of milk) lday lperfsea_son) ; th? cr_cl?p rotatioqi ?a) 5 thhe
(Faverdin et al. 2007). evel of nitrogen fertilisation nQ. for the

chemical nitrogen and the manure, in kg) and the

iv) With these three above-mentionectrop yield . in kg per ha) in order to maximize
elements, we can very accurately represent thige farm'’s income.

feeding system. The quantity ingested per cow . .
per day is determined by using i) nutritional The model tries to offer the largest choice of

requirements in biological unib (energy and technical practice for the crop and the animal

protein) and ii) the composition of forages an@ro?]uq‘tion. That's W_h)t/)lvv”e chooie 0 ir(ljcoliporate
concentrate feed in equation 6 (INRA 2007). Th@ag quantity yak::a € r(]as ad elm T 9) 5:]5
concentrate feedsoncavailable in the model are S"d0genous variable in the model. Thus, the

soybean meal, rapeseed meal, wheat, producti del has access to all the possible situations
concentrate and milk powder ' ' e.g.: the model can choose a full grass diet for a

cow which produces 7,000 litters of milk or a full

For each nutrient untt and periodp: corn diet for the same cow). The model will
Z(Ta(MRabx365+ mYx LR,x 303) < therefore calculate the optimal quantity of input
a ’ and output.
az,;'(Ta x( fQ. pa fC, nb><91.25)) 1.2. The constraints
+y (TaX(Cchonqpax Cf”Cconcpbxgl-ZQ) ~ Regarding the farm structure the model
a,conc incorporates the agricultural area, the milk

) ) ) ~guotaand the available labour resources. For the
With:  MR,,, the maintenance requirement (inyyilding constraint, we consider that the number
energy and protein) , of cows can increase by 10% in comparison to
MYa the milk yield (in litter per animal per day) the base year: the implementation of the Global
LR.;, the lactation requirement (in energy anqonitoring for Environment and Security

protein for one litter of milk) _ program has motivated many dairy farmers to
fncpp the forage nutrient content (in energy andonstruct new buildings with more places than
protein per kg of forage) required. Regarding crops, the model meets the
fQcp.a the forage consumption (kg) for each cropequirements for the rotation frequency and
¢, each periogh and each type of animal cropping pattern (Mosnier et al. 2009).
CfnGonc,pp the concentrate feed nutrient content _ ,

(in energy and protein per kg of concentrate) We also include three environmental measures

CfQcon . the concentrate feed consumption (i@S constraints in the model: i) the European
kg per day per concentrate per period per animadpouncil directive concerning the protection of
waters against pollution caused by nitrates from
The global nutritional needs for the herd musgigricultural sources requires that farmers cannot
not exceed the availability in forage ancexceed organic nitrogen application rates of 170
concentrate feed. The lactation period is 305 da}§ Per hectare (slurry and manure) ; ii) farmers
with then a drying up period of 60 days befor&ave to keep grasslands aged over 5 years ; iii) in
calving. Moreover, the forage consumption (foaddition to the CAP premiums, a premium for the
each type of forage) has to be lower than themaintenance of extensive livestock systems or

forage production: “premium for grassland” is attributed (75€/ha),
provided if there is at least 75% of grass in the
subject to: For each type of crop total farm area and if the stocking rate is below

1.4 “livestock units” per hectare of grass.



1.3. Calibration: one model for four types

of farming

farms in terms of location (mountains/plains), they consume maize

(intensive/extensive), oneration in this area.
maize silage) and

intensification level
feeding system (pasture,
specialisation of

see Table 1).

1.“Grazier farm” is a 78 ha family farm with

Table 1. Specific farm data for the year 2006.

composition and heavier carcasses (Normand or
Montbeliarde cow). The age of first calving is
_ i _ _ .30 months and the calving period is in the
In France, there is a high diversity of dairy gnring Cows are housed for 4 months while

It represents 8% of the

production2. “Semi-intensive farm” is a 50 ha family farm
(specialized/diversified). In this context, our With 290,000 litters of milk quota (18% of the
choice focused in the four main types in the farms in the plain region). The calving period is
plains regions of France. The datas come fromn the Autumn, that's why the use of maize is
the annual survey of the Institut de I'Elevage higher. The cows are more productive: Prim’
(2008) with more than 600 dairy producers in the Holstein with a milk yield of 8,500 litters per

plain regions. Each type of farming is the resultyear.

of the aggregation of several farms (from 20 ¥ «Milk + cereals farm” is a highly intensive

45) representing similar structure and way of gystem with 137 ha and 460,000 litters of milk
produce (intensive, extensive, other productlonszquota_ Each cow can produce 8,500 litters per
year, consequently the use of maize in the
ration is not limited. Dairy production is the
285,000 litters of milk quota. It produces milk main activity on the farm, however cereal crop
with a large part of grass, which provides high activity is developed in parallel (wheat, rape
food autonomy. The milk yield per cow is low Seed, maize and pea). It represents 22% of the
(6,000 litters per year) but the prices of milk farms in the plain regions.
and meat are higher thanks to a better milk

Grazier Semi- Milk+cereals  Milk+young
Farm intensive Farm Farm bulls Farm
Share of the system in France (%) 8 % 22 % 30 % 18 %
Total area (ha) 78 50 137 100
Milk quota (liters) 285 000 290 000 460 000 400 000
Annual Work Unit (nb) 1.7 15 2.0 2.7
Building capacity (nb) 62 37 59 122
Restocking rate (%) 0.25 0.35 0.37 0.4
Dairy genetic potential (I/year) 6 000 8 500 8 500 9 000
Max crop yield (kg/halyear)
Wheat 6 100 8 100 8 100 8 100
Maize n.a. n.a. 10 000 n.a.
Rapeseed n.a. n.a. 3800 n.a.
Pea n.a. n.a. 5000 n.a.
Maize silage 10 200 12 200 15 200 14 200
Grass Silage 8 500 8 500 8 500 8 500
Grass 8 500 7 000 6 000 6 000
Hay 8 500 7 500 7 500 7 500
Milk price (€/1) 330 310 310 310
Meat price (€/kg) 3.0 2.6 2.6 2.6
Dairy cow carcass weight (kg) 375 325 325 325

Th.a.: not available



4. “Milk + Young bulls farm” has 100 ha andThe Table 2 gives the price level and the price
400,000 litters of milk quota. It is the mostvariation for the main inputs and outputs. With
representative system of the area: 30% of daitfiese values, we build, for each product, a
farms. It has the same characteristics as thandom distribution of price (for 1000 states of
previous type of farming but, with this one,nature k) in the range of variation and we
young bull fattening activity replaces the cereatompute the model to calculate the expected
activity. For the “Milk + Young bulls” farm, the utility. The use of the UEP method allows us to
model can choose to fatten (or not) the maleslculate the risk premium for each type of
and buy (or not) other male calves to reach &arming because we know the utility level.
young bulls. These animals are slaughtered _
when they are 20 months old. The young bulls E[U] =p Uk, 1)
benefit from the male slaughter premium with: Uy =1 —exp(ra X (RP -Zy))

(80€/animal) and the special premium for malGyin.  the level of utility,r, the coefficient of

bovine (110€/animal). absolute risk aversiorz, the income andRP the
The farms of this study are located in plaimisk premium.
areas and do not benefit from Rrotected
designation of origin Therefore, the milk We choose the appropriate value of the
processors, who collect the milk, produce cheesegefficient of absolute risk aversion in order to
yogurt, ice cream, liquid milk, but also butter angalibrate the model. Bontems and Thomas (2000)
milk powder, which can be sold on the globashow that the ratioisk premium / Incomshould
market. There are no specific requirements tee around 5 %. Thus, the value of the coefficient
produce this milk in order to receive some speci@f risk aversion is about 0.5 for the four types of
promotion (better price for using a specifidarming. The results of the model are close to the
food...). reality for the four main key criteria: the income,
the milk yield per cow, the share of cereal in the
The calibration step is necessary: the modeltstal area and the share of maize silage in the
results and the empirical observations have to ferage area.
close. We choose the year 2006 as baseline
(before the implementation of the Luxembourg
agreement).

Table 2.Price level and price variation for the inputs autbuts

2006 price level Price variation (%)
Milk (€/1) 0.31 10%
Meat (culled cow) 2.60 20%
Meat (Young bull) 2.90 20%
Cereal crop
Wheat (€/kg) 0.120 30%
Maize (€/kg) 0.110 30%
Rape seed (€/kg) 0.240 30%
Pea (€/kg) 0.130 30%
Concentrate feed
Cereal (€/kg) 0.140 30%
Soybean meal (€/kg) 0.220 30%
Rapeseed meal (€/kg) 0.180 30%
Chemical nitrogen (€/kg) 0.150 30%




2. RESULTS

Theoretically the decoupling of aid has ndi) Dynamic effectselate to the p_olicy measure
effects on income because it does not affect th@at changes current and future income and may
amount of subsidies, only the method ofiffect current decisions. In a long-term
assigning is different. However, decoupling caR€rSPective, farmers make |_ntertemporal ch0|§:es
change production activity by making somdnvolving current and fut_ure income. A Dynamic
products less attractive than before. The effect §ffécts commonly affect investment decisions.
direct payments on agricultural markets is one of
the controversial issues in the WTO Doha Round ] ]
agenda, and is generating considerable discussion 1€ model gives the opportunity to study the
both in the negotiations and in the economicdmPact of this CAP reform on the economic
literature. Dewbre et al., (2001) show that mark&€rformance of farmers and their productive
price support is a relatively inefficient means ofheices: allocation between animal and vegetal
transferring income to farmers and furthermoré?rOdUCt'on- intensification or ' ext¢n5|f!cat|on
that it does so at the expense of relatively largerategy. We compare the baseline situation (year
distortions in world markets. They show that, 04006 with fully coupled premium) to two
the contrary, land-based payments are highfjfferent scenarios (see Table 3):

effective at transferring income to farmers, whil§) S1 is the implementation of the 2003 CAP
reducing world market price impacts. However, reform (decoupling, modulation and the

according to Chau and De Gorter (2005) direct obligation to maintain the surfaces in

land-based payments may induce an inefficient permanent pasture) all thing being equal
farmer, who is not able to cover his fixed cost (except for milk price whom the intervention

and who, without the payment, would exit the prices were reduced and offset by the direct
market in the long run to keep on producing. milk aid for the farmer). The amount of the

Moreover, Guyomard et al., (2004) show that direct payment is based on the historical
land base payments also influence farmer's reference of the baseline (number of ha and
productive behaviour: farmers choose to produce head which benefited from premium) ;

the most profitable activities and the Iand-base_cie _ .

and head-based payments increase il $2 propose, in addltl_on, to take a Iogk at the
profitability of such activities. Therefore, the IMPact of rising price as the agricultural

coupled payments also have distortionary effects S€ctor- From the year 2007 to 2009, prices of

on price and urge inefficient farmer to keep on 2adricultural commodities were subject to
producing. strong variations. For example, the price of

industrial dairy products such as skim milk

Therefore, the European Union decided to powder (0% fat) nearly doubled through 2007,
implement a new income support program by from 2400 €/t in January to 4 000 €/t in
fully decoupling the previous input-based August before strongly decrease until
payment. Cahill (1997) defines a fully decoupled 1 400 €/t in January 2009. Therefore, the price
policy as if it does not influence production of milk paid to the producer also increased in
decisions of farmers receiving payments, and if it 2007 and more in 2008 (+30%) before
permits free market determination of prices. It is dropping in April 2009 (220 €/t). Prices of
a concept centered on the adjustment process andcereals such as wheat and corn followed the
not only on equilibrium values. He also defines same evolution: they doubled in 2007, from
the effective full decouplingvhich results in a 140 €/t in June to 280 €/t in December. Then
level of production and trade equal to what would the price decreased to reach 110€/t in
have occurred if the policy were not in place. February 2010.
This concept is centered on the equilibrium , _ _
quantities. The OECD report (2001) shows that N those simulations, the farm structure is
decoupled policy always have effects offonstant (land, worqurce, milk quota). The
production. They describe several effects leadifgde! does not make investment to change the
to this result: iRisk-related effectefer to policy Stucture. This study is focused on short-term
measures that, usually, increase the wealth of tljgpacts of the |mplemgntat|on of dgcouplmg:
farmers and thus the incentive to produce fdiroductive changes and income evolution.

risk-averse farmers;
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Table 3.Share of decoupling and price variation accordirggdcenads

Baseline S1 S2
(fully coupled) Partial decoupling Partial decoupling
and price variation

Premium (Value) (share of decoupling)
Crop premium 380 €/ha 75% 75%
Set-aside premium 380 €/ha 100% 100%
Slaughter premium 80 €/head 60% 60%
Special premium for bovine male 210 €/head 100% 100%
Direct milk aid 35,5 €/litter 100% 100%
Price
Milk 0.31 €l/litter 0.275 €llitter 0.29 €llitter
Cereal (wheat) 0.12 €/kg 0.12 €/kg 0.18 €/kg
Meat (culled cow) 2.6 €/kg 2.6 €/kg 2.9 €/kg
Concentrate feed (soybean meal) 0.22 €/kg 0.22 €/kg 0.32 €/kg
Fertilizer (nitrogen) 0.15 €/kg 0.15 €/kg 0.25%/k

2.1. The CAP reform: a stable income

The first item discussed concerns the IMPaGli, cereal or fattening activities receive the
of the CAP reform on the economic performanc[;-(:Jlrgest amount of subsidies

of the farms studied. In France, the single
payment is granted on the basis of the amount of The decoupling causes a significant decline
direct aid allocated, during the 2000-2002 periodn marginal yields of an additional litter of milk
according to the production factors: land, animaiguota (from —8% to —20% depending on the type
and quota (historical model). It remains closelpf farming) and an additional hectare of land
correlated to the farms’ size. Moreover, Francavailable (from —20% to —50%). Regarding milk
also chooses to not fully decouple some subsidigsarginal yield, the work of Bouamra-
(the decoupling is partial): the crop premium idechemache et al. (2008) and Moro et al., (2005)
partially decoupled (75%) as well as the slaughtavithin the framework of European Dairy Industry
premium (60%) and other animal premiumdodel project, confirms these results. The
(suckler cow, ewe) ; but direct subsidies based @stimated marginal costs (per tonne of milk) by
the milk quota, special premiums for bovine malgheir calculable general equilibrium model range
(SPBM) and set aside premiums are fullyoetween 141 €/t to 163 €/t (50% of the price of
decoupled (see Table 3). milk) for the French dairy farm after the CAP

In the S1 io. the imol tati fthreform. Nevertheless these marginal yields
hhe scenario, tné impiementation ot thg, i, positive and, consequently, expanding the

CAP reform has little influence on economig . . - . W
. X arm is economically beneficial. It is a positive
performance (see Table 4). The income is stabé y P

. fement that the results of a farm level model are
for two reasons. The 5% mod_ulatlon (budgetar lose to the general equilibrium model. These
tr_ansfer of support from the first to the secon esults show that the calibration of the model is
pillar for rural development) of direct paymen -

) recise and exact.
decreases the total output. But this is partlyetffs
by a decrease of variable costs (grazier In the S2 scenario, we simulate the reform
production is cheaper than a silage basetith the rise of prices which occur in 2007 and
production). Even if income is stable, the weigh2008 (scenari®2,see Table 3). This increase in
of the payment in the income rises strongly witlgricultural production prices improves the
the allocation of the direct milk aid asincome for all the types of farming studied from
compensation for the decrease of institutional% to 36% (see Table 4). This situation, very
prices. The CAP reform increases the dependeneeonomically beneficial for the farms, helps to
of farmers on direct public support as showed byduce the share of direct payment in the income.
Chatellier (2006). There is also a great disparity
between intensive and extensive systems: farms
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Table 4.Implementation of the CAP reform taking into accoprice increases

Grazier Farm

Baseline S1 S2

Semi-intensive Farm

Baseline S1 S2

Milk +cerealmfra

Baseline S1

Milk +Young bull Farm
liBase S1 S2

Income (€)

54 100 53600 61600

55700 55 100 62 600

120 600116 700 150 500

120 400119 300 133 200

Grain prices (€/t)

120 120 180

Crop area (ha)

120 120 180

120 120 180

120 120 180

Cereals 10.7 6.3 13.0 16.4 129 16.2 91.0 90.7 85.9 18.0 60.0 59.1
Corn silage 5.3 3.2 6.5 14.7 10.0 14.4 20.0 19.3 24.4 454 224 21.3
Grassland 62.0 68.5 58.5 155 23.6 16.0 13.7 147 14.4 29.6 10.0 10.6
Set-aside 0.0 0.0 0.0 3.4 3.4 3.4 123 123 12.3 7.0 7.6 9.0
Premium for grassland yes yes yes no no no no no No no no no
Animal activity
Dairy cows (nb.) 57 57 56 34 34 34 54 56 54 50 46 45
Young bull (nb.) 77 0 0
Milk yield (I/year) 5290 5250 5330 8500 8500 8500 8500 8500 8500 8920 9000 9000
Milk I/ha forage area 4440 4270 4600 9630 8650 9580 13670 13580 11900 5950 12670 12590
Concentrates (kg/year) 290 230 240 1100 1080 1100 2020 2020 1250 1130 1330 1320
Nitrogen pressure (kg/ha) 132 132 130 112 112 112 64 64 64 147 74 72
Working time(h/awu/year) 2020 2000 2010 1570 1520 1570 1900 1900 1910 2060 1310 1280

Total output (€)
Milk output (€)
Meat output (€)
Crop output (€)
Total subsidies (€)

Variable costs (€)

Fixed costs (€)

145 200 142 000 158 200
94 000 84100 88300
32500 32500 34900

6800 4000 13500
11900 21300 21400
32000 29500 36400
59100 58900 60100

Economic results

135 500 130 6047 800
89900 79800 84 100
15700 15700 17 300
15300 12100 22 700
14 600 23100 23 700
33700 29800 38 100
46 100 45700 47100

303 10@98 500 340 100
142 600126 500 133 400
23 200 23 200 25600
88 200 88 100 120 300
49 100 60 800 60 800
86 500 86 200 91 000
96 000 95 700 98 600

294 20@47 900 285 300
124 000110 000 116 000
102 300 29 400 21 000
16 800 61 300 92 800
51100 62 200 65 500
84 200 57 400 63 100
89 600 86 300 88 900

Additional milk quota(€/t)
Additional milk yield (€/1)
Additional area (€/ha)

347 299 269
n.c.1l n.c. n.c.
177 159 403

Marginal yields

231 183 163
268 267 407
745 459 859

229 185 158
589 635 900
871 604 1040

290 208 174
n.c. 242 569
722 356 864

In.c.: not a constraint
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2.2. Decoupling: an incentive to produce with morgrassland?

This section pays special attention to the distidm between silage maize and grasslands in the
forage area (intensification strategy versus exfieation strategy) with the partial decouplingtbke
crop premium in France.

In S1the implementation of the reform leads to extgndifiry production with a decrease of
cereal crop and silage maize and an increase e$lgrad (for the grazier, semi-intensive and milk +
cereals: see Table 4). The decoupling of 75% g premium (maize silage included) rebalances the
choice between grass and maize but is not enoughdourage farmers to comply with the criteria for
the premium for grassland (the grazier farm is dh&/ one to benefit from this premium). These
results confirm those highlighted by Ridier andgist (2002). Regarding environmental criteria,
(nitrogen pressure, livestock unit per ha of forage milk produced per hectare of forage), the
decoupling has a positive impact and encouragesefar to extensify their production. With the
increase of grasslands, the measure of maintaguirfgces in permanent pasture is never a constraint
Moreover, none of the farms studied see its prodndimited through the application of the nitrate
directive.

Nevertheless, the model does not take into acceomie other elements, which affect farmers’
behaviour. Therefore many farmers will continuédcous on maize: feeding management of the dairy
cows based on grass is more complex (nutritionhlegaconstantly change). Moreover, the labour
constraint may curb the use of pasture, it requirésng the animals to the plots and bringing them
back for milking. Similarly, the larger use of mity robots requires grassland around the robot,
which must be accessible at all times.

But in the more favourable price conditions of 2@Mhd 2008 %2, farmers seek to increase their
cereals production. Thus, farmers convert into alsréhose surfaces they had previously released to
grasslands. The decline in gross margin of cromlyction caused by the decoupling is more than
offset by the rise in prices: the marginal yieldasf additional hectare of land increases by 20%
between the baseline as® (and more than double for the “grazier” farm). Td@ns generated by
cereal production are higher than the savingsrariBiom a grass-based milk production. The model
therefore proposes a production system close t@@bB8 situation (distribution of crops and livestoc
composition). The “milk + cereals” farm, on the tramy, reduce a little the share of cereal in favou
of maize silage area. Indeed, with the rise of alerprice, the concentrate feed prices also ineckas
Therefore, the farmer reduced the quantity of cotre¢e feed for the cows (from 2,020 kg to
1,250 kg) and increased the share of forages ididte

The
Figure 1Figure 1 shows the evolution of thecriteria of the “premium for grassland” when
share of cereals in the total area in the decoupledreals price exceed 220 €/tonne.
situation according to the cereal price. Farmers

increase cereal production when cereal price As we can see, the increase of cereals price
P P ncourages farmers to develop these crops.

increases. But the more intensive farms, Whlcﬁowever, it appears that maintaining milk

e o ot ea foducion i altays 3 prory fo famers
9 pialy b gardless of the price considered (milk and

thus reach their rotation limits faster. At the sam ereals). Indeed, the costs incurred to establish a

time, ‘F.’l” types of far”?'“g reduce the sharg oEairy operation are often too high for farmers to
grass in the diet of dairy cows and replace it bé(

comn silage to intensify milk production. The onsider abandoning milk for cereal production.

intensity of this decline depends primarily on th{airrh eﬁ ifezgcier(;lalflgrrtr:ge i Sb eg?tg.;e f’:;e &g{(r)l\(lzvultt%real

yield and on'the production costs of cereal CTORRreshold of profitability traditionally met in the
and corn silage. We can also see that tr% ecialized crop farms

“grazier” farm chooses to no longer meet thé
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Figure 1. Proportion of cereals in the total area accordinthe cereals price
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2.3. The decoupling: cessation of the
fattening activity?

In this section, we are especially interested in The Figure 2 shows that the fattening activity
the young bull fattening activity. The premiumiS conditioned both by meat and cereals prices
for these animals (SPBM) is totally decoupledpecause these are concurrent activities for the
|eading to a decrease in gross margin per an"ﬂand When cereal price increases, from 100 €/t to
of 210 € (p|u3 48 € for the s|aughter premium)lgo €t in a non-decoupled situation (tOp of the
Our question focuses on maintaining thidigure), the meat price has to increase to more
production which benefited previously from largehan 3 € per kg to make the fattening activity
amounts of aid. The model is used to determirfgore profitable than cereal. But with the full
the choice of the farmer in this situation. decoupling of the SPBM and despite the increase
_ i . in the price of meat in 2007 and 2008, it is not

The  implementation  of  decouplingengugh to encourage farmers to resume the
encourages farmers to stop the fattening activityaening activity. In this situation (with a cetea

The “Milk + Young bull" farm completely ,ice at 180 €M), the price of meat should

removes this production and uses free area i{{9-rease by 30% (3.9 €/kg) to encourage farmers

produce cereals (see Table 4). The milk yield peg giart fattening bulls. Moreover the cerealseric

cow  increases  to  the = maxiMuMgse giso affects the concentrated feed of which
(9,000 litters/year) to free up lands for cerealg, s gre large consumers. The full decoupling of
The model offsets the profitability of the feedlot,o speM is strongly disadvantageous to this
with cereal crops. This change of production, oqyction: the price of meat has to increase by

allows a decrease of working time (-40%) thugimost 1 €/kg to offset this effect. In other wards
freeing permanently 1.2 AWU. Stopping the&armers do not lose money by continuing to
production of young bulls also decreases nitrog8Qiten pulls. but they could earn more by

discharge (-50%). replacing this production with cereals.
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Figure 2. Fattening of young bulls according to the meatgend cereals prices
Without decoupling of the SPBM
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3. DISCUSSION France in 2008 and 2009, despite the

implementation of the full decoupling.
The model correctly reflects what occurred

about the cereal production after the Theoretically, if the direct payments are
implementation of the reform. The FrenciuUPposed to have minimum effects on
Agriculture Ministry database (Agreste) show@roduction, we identify several links between
that the cultivated area in soft wheat increasédirect payments and the farm production, which
from 4.78 millions hectares in 2007 tocan explain the difference we observe.

5,07 millions hectares in 2008, fO”OWing the riSQ) Factors link to the |Ong_term production

in price, and then decrease to 4,75 milliongequirement The agricultural production is a
hectares in 2009. The evolution is similar fO[Ong-term activity, and farmers cannot Change
corn and rapeseed. In this case, the decouplingtfbir system in a short time. Farmers develop
subsidies modifies the farmer behaviour: itheir productions (fattening, cereals...) within the
restores to prices their role as indicators of th@amework of the organization of labour, on the
market’s situation. Farmers take their decisiongse of equipment, and also on the financial
based on those prices. The model also givespgsition of the farm and these elements cannot be
good estimation of the dairy production evolutioréasny challenged.

in France. Despite the decoupling, the dairy

activity remains the most profitable productiod') Factors link to the eligibility criteria for the
and farmers produce their milk quota. payment. Farmers have to meet the cross-
compliance conditions (environmental and

However, after three years of direcanjmal welfare measures) to get the payment.
payments, we observe a difference between thfiey also have to maintain the land in a good
model results and the real farmer's choiceagronomical condition. These eligibility criteria

especially for the beef production. The report ohay also create a link between payments and
the Institut de I'Elevage report (2010) shows th&jroduction.

the number of young bulls did not decrease in
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iif) Factors link to the sociology/psychology olupport programs in farmland prices generates
the farmer.Some of these elements can alstarge wealth effects. These wealth effects are a
influence the farmer’'s decision. For examplegconsequence of the importance of income support
stopping fattening means not using an importairt farming profits, and generate modest changes
part of buildings. Most farmers do not considein production levels.

not using their buildings to their full capacity

even if it's more advantageous from a bus'ne%cONCLUSION

point of view.
The mathematical programming method at

v) Factors link to the anticipation of a new he farm level is suitable to analyse the impact of

rkeform. Fartr;:ers arfe all ?‘Wa;%;gat :\Te CACT wil ublic policy on dairy farmers’ behaviour. This
now: another reform in culs. NOW, IreCttechnique allows placing the technical,
payments are based on historical references %ﬂ)logical, structural, environmental  and

;a:mers gXPnOt kfnow yeé the mo?allttrl]es of Lh‘?egulatory realities at the heart of the producer's
uture - 2 reform. —some o €M, DYchoice. Because we consider the interactions
anticipation of the next reform, may want to keeBetween types of production (both plant and

their production in order to justify future paymenranimal), the main laws of biological response and
(re-coupled or not). the seasonality of agricultural production, this

v) Factors link to trade organizatiorFarmers model represents, as realistically as possible,
are price taker, they have no influence on priceirmers’ behaviour and supplies economic,
which are exogenous to the model. For thtechnical and environmental response to the
fattening activity, many farmers produce under abolition of milk quotas. Moreover, by applying
contract with a slaughterhouse. It is reasonable #ais model to four types of dairy farm, we can
assume that these companies will maintain thidentify if the CAP reform causes different
contractual policy to ensure sufficient productiofimpact according to the technical system.
volumes and avoid significant price variationstHowever, keep in mind the limitations of the
Farmers who work with company under &nethod based on instantaneous adjustment of

contract (with a known price for a period), ar@roduction factors and perfect information, and
less likely to shift their production. the idea that the actors are primarily guided by

N E link h f th the desire to maximize their income (while other
ﬂ) aCtorigég tc;] the Fhmfi:ty(;), tte assets.qnsiderations may play a more important role).
enessy ( ) shows that the direc paymer“ﬁoreover, prices are not endogenous variables,

modify the wealth of the farmers and thus th?ne producer does not make his decisions in light

incentive to produce for risk-averse farmersof the evolution of global supply. Based on the

Usua!ly, policy measures incrfsase the ?Xp'?.cuncgjrrent construction, some improvements are
farm income and reduce farm income variability, ossible such as to integrate other goals in the

For a risk-averse farmer, this may lead to tw bjective function (such as minimisation of

distinct effects. The first one is an ins.uranciac.lbour and minimization of environmental
effgct_f[hat results from the' reduced InComﬁ’npacts). In a context of increased volatility in
Va.”?‘b'“ty- The se(_:ond one 1S a wealth_ effeférices, the UEP method could be modified to
arising from the increased e_xpgacted INCOMpyetter integrate farmers’ expectations facing the
leading th_e farmer to adopt riskier beh"’W'Ourdirection (positive or negative) of price changes.
Both_the Insurance and the wealth effects MPoreover, if this type of model is suitable to
contribute to increased production. study the short-term impact of an evolution in
The theoretical effect of decoupling, showmpublic policy, it can not predict a long-term
by the model, is not observed for beegvolution without taking into account changes in
production. We suggest that when the farmdhe farm structure.
owns the factors (land, buildings, machines,
animals...), he tries to use these inputs, even if heln term of public policy, this study has
could increase his income with anothegonfirmed that the decoupling of supports to
productive combination. Femenia et al. (20103griculture theoretically encourages dairy farmers
show that the effect of the direct payments on tHe adopt a more extensive production system. The
wealth is underestimated for the farmer whéull decoupling of crop premium encourage
owns the factor (land) on which payments artrmer to use a larger share of grass in the cow’s
based. The capitalization of agricultural incoméliet instead of maize. All things being equal, and
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given the considered prices, the Luxembourgnderline the fact that when farmers own the
agreement also encourages farmers to stagsets, the decoupling has little effects on
fattening bulls. This production has to face @roduction.

great loss of profitability with the full decoupgn . : s
of the SPBM (210€/head). The increase in thﬁl All of this is guided by the decisions of the

rice of agricultural commodities has a positiv ember States that are changing the CAP in
p 9 : ap ccordance with the WTO negotiations and
impact on the economic results, but it does n

change the situation for vouna bulls an arket trends. The CAP "health check" draws the
contr?butes to an increase ?;1 ce%eal surfac:OUtIine of the future income support policy by
ddressing important issues for dairy farmers

However, the CAP reform partially reaches 't%uch as the phasing out of the milk quota which

goal to restores to prices their role as indicator : . .
of the market’s situation. Indeed, after three ye:'f already a subject of controversy. This last poin

of decoupling, we observed that farmers react eads to important questions for dairy producers

(0] . . .
price changes for cereals, but not for beef. nd certainly will change the productive

eequilibrium on French dairy farms.
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