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Executive Summary

This report presents the results of the applicatibthe simulation model developed in
work package 9 of the FACEPA project and describeHenry de Frahan et al. (2011a)
and Henry de Frahan et al., (2011b).

For Germany, the model was applied to analyse the effect oalaslishment of the milk
guota on dairy farms in Bavaria and Lower Saxomy the effect of an end of the sugar
quota regime on crop farms in Lower Saxony. In Lo®axony, milk production is set to
increase by approximately 5%, if milk prices do rall by more than 20%, while
production is falling drastically if milk price dezases by more than 40%. Only few
differences between the regions are observed. \arBg the increase of milk production if
milk price remains stable is higher (+8%) than mwler Saxony. However, reaction to a
fall in prices is much more pronounced, and praduacis projected to decrease strongly
for milk prices of 20% or more. Some differencesa®en the regions are observed, with
the relative increase of milk production rangingnfr 5.5% in Schwaben to 12.2% in
Mittelfranken, if the milk price remains stable.

The comparatively small impacts of a milk quotaledmnent on milk output at the sectoral
and regional level hide the large changes occuranhdarm level. While many farms
increase their production, others reduce it comalilg as a consequence of the increased
competition on the land market. In the Weser-Emgiore in Lower Saxony, the
abolishment of the quota leads to a much more hemmgs farm size (in terms of milk
output), indicating an ‘optimal’ farm size that theodel farms converge to in the
equilibrium process enabled by the quota abolistimbn contrast, in Oberbayern in
Bavaria, the share of farms with a larger milk amtpncreases, leading to more
heterogeneous farm sizes. In Lower Saxony, signifimput changes are only observed in
the scenario with a milk price decrease of 50%, arsignificant share of the land is not
used anymore. However, in general the change iaratiput demands as a reaction to
product price seems rather small.

If the milk quota is abolished and prices remainstant, farm income increases by 9% in
Lower Saxony and 1% in Bavaria, reflecting the afiéht levels of quota rents in the
reference year. In both regions, income decreagelsl4.3% if milk prices fall by 10%,
while for higher prices decreases, income falls endrastically in Lower Saxony,
reflecting the stronger specialization of dairynfiar whereas in Bavaria income losses are
partly cushioned by the higher importance of begpuot in total output.

As sugar beet prices have fallen after the impléatem of the last sugar market reform,
the simulation of the impact of an end to the suganta regime has been carried out based
on two different reference years (2005 and 200/ fesults highlight that that the impact
of sugar quota abolishment is strongly reducedasljez sugar market reforms. Using 2005
as reference year, an end of the quota regime wealdl to a strong expansion of sugar
beet production unless prices fell by 30%. Usin@72@s reference year, the increase of
sugar beet production at constant prices is smalled results indicate that with a sugar
beet price decrease of 10%, sugar beets wouldtheseprofitability in all sample farms.
Results for both reference years show that withdagar beet prices, sugar beets would be
replaced by oilseeds and other cereals, whicmésMiith expectations.



The ex-ante model proved to be capable of projgdtie impact of policy reform and
market changes on production, input demands amd facomes, providing a complete
picture of variability of impacts across farms. Ciodats econometric base, the model may
underestimate technology flexibility for “extremescenarios. In the future, further
developments could improve land market modellingtdking into account that all farm
types in a region compete for land simultaneously.

For Austria, the ex-ante model of calculating changes in dcpothange bound to
terminate the dairy quotas in EU shows an insigaift change in the output, input and
income. This conclusion applies to the two regismyeyed, the country as a whole and to
some extent the farm level. It means that the atisituation is very close to pure market
scenario, where the quota rent is close to 0. M@edhe market will not be subject to any
significant changes and the curve of supply wikxdikewise the quota situation. Austrian
dairy sector will be not affected sensitively fram eventual change in the policy and the
national production will not be pushed out by imp@nly at farm level, changes in the
price level of output lead to proportional changethe farm output price. As to the value
of the input and profit, they remain unchanged #redfarmers are indifferent and neutral
to them. Selected reduction in the price of outings not affect the level of output, input
and profit in each year of the three chosen retergmeriod.

The simulation results indicate that for Austriaattle farms, the chosen scenarios, as a
whole, do not have impact on the Output, Input Rrafit changes. This conclusion is valid
at a regional and at a sub-regional level, as atedl farm level and wholly for the country.

It is one of the distinctive results from the siation as little exceptions are observed at the
regional level. In this relation, in two NUTS2 regs in Austria are noted some changes.
As for the profit level, the model identifies soffhectuations that are proportional with the
output price movements. For the period 2004-2006,Rarm Profit decreases is preceded
by Output prices reduction.

The crop simulation model shows heterogeneity aisgrepancy in the reaction and
changes in the output and input price and profitAmstria. This discrepancy and
fluctuations are determined to the great extentth®y price increase of energy inputs
(energy and fertilizer). The prescribed increaserop prices as Oilseeds, Coarse grains,
and Wheat (PW120, PW140 and PW180) also is notéret specified. Altogether, the
levels of Output Price and Input Price Profit gjiomal, subregional and country level as a
whole in 2006 compared to their levels in scendfibO0 are subject to different
movements. Most sensitive to changing scenarioselected group of Pulses, Oil seed
crops and Non-wheat Cereals (a) and Wheat (d) efQbtput and Fertilizers (1) and
Pesticides (2) Input. Without any modification rénsaProfit level in 2006. at regional and
subregional level and for the country as a whole .

For Italy, the model was applied to assess the impact ofllaquota scheme on dairy
farms in Piemonte. If milk price remains constaimé quota abolition has a very low effect.
This result seems to depend to the low conveniefidde milk activity in the region.

Breeders cannot expand the production due to ecicreomd physical restrictions, i.e. a low
marginal profit associated to this activity andgdity in farm structures (available land).
The quota removal associated to a reduction ofirilile price by 10% reduces the milk
output of more than 30%. This results might belatted to the decision of small farms to
abandon the sector. The progressive reduction ik pnice produces a reduction in milk



production but with lower marginal effects. The ra@os with reduction in milk price
highlight a progressive reduction in the level méame up to -60% for the 2005 reference
year. The lower impact on the other reference gaarbe due to the higher starting milk
prices observed in 2006 and 2007.
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Executive Summary

This report uses the simulation model developesdrk package 9 of the FACEPA project
and applies it to EU FADN data for Germany.

The model was applied to analyse the effect oftalishment of the milk quota on dairy
farms in Bavaria and Lower Saxony, and the efféetroend of the sugar quota regime on
crop farms in Lower Saxony. In Lower Saxony, milloguction is set to increase by
approximately 5%, if milk prices do not fall by neothan 20%, while production is falling
drastically if milk price decreases by more tha®4@®nly few differences between the
regions are observed. In Bavaria, the increase il pnoduction if milk price remains
stable is higher (+8%) than in Lower Saxony. Howeweaction to a fall in prices is much
more pronounced, and production is projected toedese strongly for milk prices of 20%
or more. Some differences between the regions lasereed, with the relative increase of
milk production ranging from 5.5% in Schwaben ta2P2 in Mittelfranken, if the milk
price remains stable.

The comparatively small impacts of a milk quotalednent on milk output at the sectoral
and regional level hide the large changes occurahdarm level. While many farms
increase their production, others reduce it comaldg as a consequence of the increased
competition on the land market. In the Weser-Emgiore in Lower Saxony, the
abolishment of the quota leads to a much more hemmgs farm size (in terms of milk
output), indicating an ‘optimal’ farm size that thmeodel farms converge to in the
equilibrium process enabled by the quota abolistimbn contrast, in Oberbayern in
Bavaria, the share of farms with a larger milk amtpncreases, leading to more
heterogeneous farm sizes. In Lower Saxony, sigmficnput changes are only observed in
the scenario with a milk price decrease of 50%, arsignificant share of the land is not
used anymore. However, in general the change iardtiput demands as a reaction to
product price seems rather small.

If the milk quota is abolished and prices remaingtant, farm income increases by 9% in
Lower Saxony and 1% in Bavaria, reflecting the afiéht levels of quota rents in the
reference year. In both regions, income decreagelsl43% if milk prices fall by 10%,
while for higher prices decreases, income falls endrastically in Lower Saxony,
reflecting the stronger specialization of dairynfiar whereas in Bavaria income losses are
partly cushioned by the higher importance of begpuot in total output.

As sugar beet prices have fallen after the impleatem of the last sugar market reform,
the simulation of the impact of an end to the sugasta regime has been carried out based
on two different reference years (2005 and 200/ fesults highlight that that the impact
of sugar quota abolishment is strongly reducedarljez sugar market reforms. Using 2005
as reference year, an end of the quota regime wealdl to a strong expansion of sugar
beet production unless prices fell by 30%. Usin@72@s reference year, the increase of
sugar beet production at constant prices is smalledt results indicate that with a sugar
beet price decrease of 10%, sugar beets wouldtheseprofitability in all sample farms.
Results for both reference years show that withdagar beet prices, sugar beets would be
replaced by oilseeds and other cereals, whichésviith expectations.



The ex-ante model proved to be capable of projgdtie impact of policy reform and
market changes on production, input demands amd facomes, providing a complete
picture of variability of impacts across farms. Ciodats econometric base, the model may
underestimate technology flexibility for “extremescenarios. In the future, further
developments could improve land market modellingtdking into account that all farm
types in a region compete for land simultaneously.
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Abbreviations and Acronyms

EU European Union
FACEPA Farm Accountancy Cost Estimation and Polidpalysis of European
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FADN Farm Accountancy Data Network
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1 Introduction

This report uses the simulation model developeddestribed in Henry de Frahan et al.
(2011a) and Henry de Frahan et al., (2011b), aptiespit to EU FADN data for Germany.
Specifically, costs functions are estimated forydé&rms in Lower Saxony and Bavaria (as
these are the two most important regions for mitkdpction in Germany) and crop farms
in Lower Saxony (some parts of which have very gsaoitb and a high share of sugar beets
in the crop rotation), following the methodologysdebed in De Blander and Frahan
(2011) and De Blander et al. (2011). The ex-antdah@s used to separately analyse the
impact of dairy and sugar quota abolishment fdied#int scenarios of accompanying price
decreases of milk and sugar beet.



2 Ex-ante evaluation of dairy reform

2.1 Data

The cost function estimates are based on EU FADN fd& 1990-2007 in Lower Saxony
(5335 observations) and Bavaria (7460 observatidvispn marginal cost for milk output
were estimated to be 268 €/ton (85% of the obsefaed gate price) for Bavaria and 157
€/ton (52%) for Lower Saxony. Details on the estioraof cost functions for Germany are
given in Bahta and Offermann (2011) and Bahta.€RalL0).

2.2 Reference years, calibration method and calibration
success rate

2.2.1 Lower Saxony

The model was applied for the years 2005, 2006280 . A parallel shift of cost curves
was used for calibration. Calibration success wamst 100% for 2005 and 2006, and
100% for 2007.

Table 2.1: Number of farms, number of calibratednfaand calibration success rate, region,
member state, reference years for dairy farms indrdSaxony

Number of farms

Reference year NL_meer of farms calibrated in the Calibration success
in the sample rate (%)
sample
2005
251 250 99.6%
2006
242 241 99.6%
2007
233 233 100.0%
2.2.2 Bavaria

The model was applied for the years 2005, 2006280F. A parallel shift of cost curves
was used for calibration. Calibration success viasst a 100% for all years.

Table 2.2. Number of farms, number of calibratedhfaand calibration success rate, region,
member state, reference years for dairy farms iraBa

Number of farms

Reference year Ngmber of farms calibrated in the Calibration success
in the sample rate (%)
sample
2005 541 541
100%
2006 553 553
100%
2007 523 523
100%




2.3 Simulation results at regional level

For dairy farms, an abolishment of the milk quotaswsimulated. As milk prices are
expected to fall (Institut d'économie industrie@08), this simulation is performed for six
different price levels on dairy products from (6@ price decrease: P100, P90, P80, P70,
P60 and P50.

2.3.1 Changes in output levels

In Lower Saxony, milk production is set to increageapprox. 5%, if prices do not fall by
more than 20% (Table 2.3). Production is fallingsdically if milk price decreases by more
than 40%. Only few differences between the regamsobserved.

Table 2.3: Change in milk output with quota abatigmt in Lower Saxony

Region Total sample
Hannover Lineburg Weser-Ems Lower Saxony
Milk price % change to reference scenario (2007)

no change 3.5 5.7 5.3 5.2
-10 % 34 55 51 51
-20 % 3.3 54 4.8 4.9
-30 % 3.1 5.2 4.4 4.6
-40 % 1.3 0.1 3.8 2.0
-50 % -38.8 -43.6 -43.7 -43.0

In Bavaria, the increase of milk production if mitkice remains stable is higher (+8%)
than in Lower Saxony (Table 2.4). However, reactiora fall in prices is much more
pronounced, and production is projected to decrstemgly for milk prices of 20% or
more. Some differences between the regions arenaukewith the relative increase of
milk production ranging from 5.5% in Schwaben ta2P2 in Mittelfranken, if the milk
price remains stable.



Table 2.4: Change in milk output with quota abatigimt in Bavaria

Region Total sample

Ober- Nieder- Ober- Ober- Mittel- Unter- Schwa- Bavaria
bayern bayern pfalz franken franken franken ben

Milk price % change to reference scenario (2007)

no change 6.2 9.5 10.6 10.2 12.2 12.0 55 8.4
-10 % 4.1 55 6.0 6.1 7.3 7.1 3.7 5.2
-20 % -43.6 -53.6 -51.1 -49.2 -53.6 -49.6 -34.5 -45.6
-30 % -51.2 -69.5 -63.4  -60.7 -66.0 -60.1 -39.6 -55.3
-40 % -51.9 -72.9 -66.0 -63.8 -69.5 -63.4 -40.9 -57.4
-50 % -51.9 -74.3 -67.3 -65.1 -70.9 -63.5 -41.4 -58.2

2.3.2 Changes in input levels

In Lower Saxony, significant input changes are oles only in the scenario with a milk
price decrease of 50%, and a significant sharéefand is not used anymore (Table 2.6).
However, in general the change in other input delsas a reaction to product price seems
rather small.

2.3.3 Changes in income levels

If the milk quota is abolished and prices remainstant, farm income increases by 9% in
Lower Saxony and 1% in Bavaria, reflecting the afiéht levels of quota rents in the
reference year (Table 2.5). In both regions, incoeereases by 11-13% if milk prices fall
by 10%, while for higher prices decreases, incoatle more drastically in Lower Saxony,
reflecting the stronger specialization of dairynfiar whereas in Bavaria income losses are
partly cushioned by the higher importance of begpot in total output.
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Table 2.5: Change in farm income with quota abafisht in Lower Saxony and Bavaria

Lower Saxony Bavaria
Milk price % change of income
no change 9 1
-10 % -11 -13
-20 % -31 -27
-30 % -50 -34
-40 % -70 -40
-50 % -85 -45
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Table 2.6: Output, input and income responsesity daform in Lower Saxony by dairy price
decline and region (% change to reference)

Variable description Scenario  Hannover (902) Lu(r;%gl;rg We(s;&lims LTot;tvzlrsSa:(zl:y
P100 35 5.7 5.3 5.2
P90 34 55 5.1 5.1
. P80 33 54 48 49
Milk output for sale (a) P70 31 59 44 46
P60 1.3 0.1 3.8 2.0
P50 -38.8 -43.6 -43.7 -43.0
P100 0.9 3.9 1.6 25
P90 1.0 4.0 1.7 2.6
Other animal outputs for P80 1.1 4.1 1.7 2.7
sale (b) P70 1.1 42 1.8 28
P60 2.7 35 1.8 2.6
P50 -7.3 94 -7.3 -8.2
P100 0.3 0.3 0.5 04
P90 0.3 0.3 05 04
Other animal specific P80 0.3 0.3 04 0.3
inputs (1) P70 0.3 0.2 04 0.3
P60 -0.7 2.6 0.3 -1.1
P50 214 -25.9 -26.9 -25.7
P100 -0.7 -1.3 -1.5 -1.3
P90 -0.7 -1.3 -1.5 -1.3
. P80 -0.7 -1.2 14 -1.2
Crop specific inputs (2) P70 06 19 13 A1
P60 -0.8 2.2 11 -1.5
P50 74 -10.9 -11.3 -10.5
P100 0.3 -0.1 0.3 0.2
P90 0.3 0.1 0.3 0.1
P80 0.2 0.1 0.3 0.1
Cows 3) P70 0.2 0.1 02 0.0
P60 1.7 4.0 0.1 -1.9
P50 -354 -35.1 -36.6 -35.6
P100 0.1 0.2 0.2 0.2
P90 0.1 0.2 0.2 0.2
Other intermediate inputs P80 0.1 0.2 0.2 0.2
@) P70 0.1 0.2 0.2 0.2
P60 -0.8 -2.6 0.1 -1.2
P50 -22.7 -26.0 -271.3 -26.1
P100 -0.7 0.7 0.8 0.7
P90 0.6 0.7 0.7 -0.7
P80 -0.6 -0.6 -0.7 -0.7
Purchased feeds (5) P70 05 06 06 06
P60 0.6 2.1 05 -1.2
P50 -13.1 -16.0 -11.9 -13.6
P100 0.0 0.0 0.0
P90 0.0 0.0
P80 0.0 0.0
Grassland (6) P70 00 00 00
P60 -0.4 24 0.0 -1.0
P50 -12.0 -22.8 -20.5 -20.2
P100 0.0 0.0
P90 0.0 0.0 0.0
P80 0.0 0.0 0.0 0.0
Cropland (7) P70 0.0 0.0 0.0
P60 2.1 3.7 0.0 -1.5
P50 -48.7 -34.1 -23.7 -28.9
Farm incomes P100 6.3 10.3 8.2 8.9
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P90 -13.8 9.5 -116 -10.9
P80 -33.9 -29.3 -314 -30.6

P70 -53.9 -49.0 -51.1 -50.3
P60 -73.9 -68.6 -70.8 -69.9
P50 -89.6 -83.3 -86.7 -85.2

2.4 Simulation results at farm level

2.4.1 Changes in output levels

The comparatively small impacts of a milk quotaledtment on milk output at the sectoral

and regional level hide the large changes occuminfarm level. Figure 2.1 provides an

overview of the changes in milk output (€/farm)Weser-Ems region in Lower Saxony

under the dairy reform scenario (P100) comparethéoreference scenario. While many
farms increase their production, others reduceoitsitlerably as a consequence of the
increased competition on the land market.

Figure 2.1: Changes in milk output (€/farm) in WeBens region under the dairy reform scenario
(P100) compared to the reference scenario
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Quite interesting is also a comparison of the fewel distribution of milk output between
the reference and the reform scenario in the WEs®s-region in Lower Saxony: As
Figure 2.2 highlights, the abolishment of the guetals to a much more homogenous farm
size (in terms of output), indicating an ‘optimédrm size that the model farms converge to
in the equilibrium process enabled by the quotdistiroent.
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Figure 2.2: Milk output (€/farm) in Weser-Ems regio the reference scenario and the dairy
reform scenario (P100)
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In contrast, in Oberbayern in Bavaria, the sharefanins with a larger milk output
increases, leading to more heterogenous farm @izésrms of output) (Figure 2.3).
Figure 2.3: Milk output (€/farm) in Oberbayern ine reference scenario and the dairy reform
scenario (P100)
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3 Ex-ante evaluation of sugar market
reform

3.1 Data

The cost function estimates are based on EU FADI fist 1990-2007 in Lower Saxony
(4022 observations). Mean marginal cost for sugeat vere estimated to be 33 €/ton (70%
of the observed farm gate price). Details on thanasion of cost functions for Germany
are given in Bahta and Offermann (2011) and Bah&h €2010).

The model was applied for the years 2005, 2006280F. A parallel shift of cost curves
was used for calibration. Calibration success im®st 64% for 2005, and 100% for 2006
and 2007.

Table 3.1: Number of farms, number of calibratadnfaand calibration success rate, region,
member state, reference years for crop farms indcc@axony

Number of farms

Reference year Nl_meer of farms calibrated in the Calibration success
in thesample rate (%)
sample
2005
199 128 64.3%
2006
203 203 100.0%
2007
193 193 100.0%

3.2 Simulation results

For crop farms, an abolishment of the sugar queganre was simulated. This simulation is
performed for six different price levels of sugaets, from 0 to 50% price decrease: P100,
P90, P80, P70, P60 and P50. As sugar beet pricesfallen after the implementation of
the last sugar market reform, the simulation haenbmarried out based on two different
reference years (2005 and 2007).

The results highlight that the impact of sugar quabolishment is strongly reduced by
earlier sugar market reforms. Using 2005 as retergrear, an end of the quota regime
would lead to a strong expansion of sugar beetymtomh unless prices fell by 30%. Using
2007 as reference year, the increase of sugampbedtiction at constant prices is smaller,
and results indicate that with a sugar beet prisarahse of 10%, sugar beets would lose
their profitability in all sample farms. Results footh reference years show that with low
sugar beet prices, sugar beets would be replacedd®eds and other cereals, which is line
with expectations.
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Figure 3.1: Impact of sugar reform on supply of@ubeet in Lower Saxony, depending on
reference year
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4 Conclusions

The model results point to a modest increase df mipply in Germany (Lower Saxony,

Bavaria) if the milk quota is abolished. Howevée effects on farm income are negative if
the milk price decreases by 10% or more. Resulte &ighlight that there are large

difference of impacts between farms.

The comparison of results using different referepears show that the impact of sugar
quota abolishment is strongly reduced by earligasunarket reforms. The results indicate
that the supply base of sugar beet may disappdanvier Saxony if prices fall further.

The ex-ante model proved to be capable of projgdtie impact of policy reform and
market changes on production, input demands and facomes, providing a complete
picture of variability of impacts across farms. Ciodats econometric base, the model may
underestimate technology flexibility for “extremescenarios. In the future, further
developments could improve land market modellingtdking into account that all farm
types in a region compete for land simultaneously.
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Executive Summary

The ex-ante model of calculating changes in a paltange bound to terminate the dairy
qguotas in EU shows an insignificant change in thepat, input and income. This
conclusion applies to the two regions surveyedcthentry as a whole and to some extent
the farm level. It means that the current situai®wery close to pure market scenario,
where the quota rent is close to 0. Moreover, tteekat will not be subject to any
significant changes and the curve of supply wikxdikewise the quota situation. Austrian
dairy sector will be not affected sensitively fram eventual change in the policy and the
national production will not be pushed out by intp@nly at farm level, changes in the
price level of output lead to proportional changethe farm output price. As to the value
of the input and profit, they remain unchanged #redfarmers are indifferent and neutral
to them. Selected reduction in the price of outjngs not affect the level of output, input
and profit in each year of the three chosen refer@eriod.

! The content of this report reflects only the adthwiews. The European Community is not liableday use
that may be made of the information contained there
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1. Introduction

In the application of calibration and simulatioropedures are used the results of cost
function, as the most appropriate form of Austsajuadratic. The specified time horizon
of the estimation is long term (LT).

For the simulation as a reference year, as selectsording to the instructions 2004, 2005
and 2006. It is implemented at regional level gyiorl Nutsl 3 area of sub-sub-region
with a total of 8 or region 2 or nuts2 for the ctsyiras a whole. The regions are subdivided
into the following subregions: For the first regi@@l1, 102, the second 201, 202 and the
third 301, 303, 303 and 304. Also for the countsyaawhole using code Nutsl. The
analysis of changes in Output, Input and Incomel @seraged values of the regional and
subregional level. The average values at natioBI Il level and of the regional NUTS2
are used while the lower territorial units and sions are not scrutinized due to the
unknown territorial administrative outlining of A unto production specialization of
the farms.

The selected scenarios for different types of faanesdifferent.

At the dairy farms they are associated with a chgdgcrease) in prices of output, by 10%
(P90) by 20% (P80), 30% (P70), with 40% (P60), 38%0 ). Also are done and scenarios
in which the price level of output does not cha(f00). These scenarios apply when it is
in effect the Dairy reform, when the milk quotaesnoved.

At the cattle farms selected scenarios are: P190, P85, P80, P75, P70. With the
exception of the first scenario (P100) in which thece of output remains

unchanged, other scenarios reflect a reductioharptice of output, by 10%, 15%,
20%, 25% and 30%.

For crop farms is developed variant "HighPricesCré& EnergyCropFarms”,
where crop and energy prices increase like thi®OPRPW120 (+10% for price of oilseeds
and coarse grains (Ya) and +7.5% for price of wiéd}), PW140 (+20% price of Ya and
15% for price of Yd), PW180 (+ 40% for price of #ad +30% for price of Yd).



2.Ex-ante evaluation of dairy reform

2.1. Data description and statistics

2.1.1 Data preparation

The evaluation is estimated using quadratic spetifin of the cost function. The outputs
include dairy (Ya), animal outputs (Yb) and crogpaus (Yc) while the input side includes
animal specific inputs (X1), crop specific inputsdafarm land (X2), cow inputs (X3),
intermediate inputs (X4), purchased feeds (XSasgland (X6) and Cropland (X7).

2.2.2 Sample specification

Sample of dairy farms are present from 1995 to 2007

2.2.3 Descriptive statistics

Outputs are rescaled.

Table 2 1. Descriptive statistics of the dairy farms in Austria

Vari abl e | Obs Mean Std. Dev. Mn
_____________ e e
Cost | 464838 45261. 36 25328.88 10677.21
ya | 464838 1. 980539 1. 602563 0
yb | 464838 0. 8409579  0.8217769 0
yc 464838 0. 5962073 2.539562 0
px1 | 464838 0. 9483043 0.0456498 0.877
px2 | 464838 0.9387208 0. 0650874 0.794
_____________ o s e e
px3 | 464838 0. 8069593 0. 2157236 0. 5069
px4 | 464838  0.9438739 0. 0404402 0.8617
px5 | 464838 1. 001213 0.0711709 0. 906
_____________ o s e e
pya | 464838 1.03912 0. 0831892 0

322373.4

23. 86251

24. 93866

64. 09676

1.01317

1. 0750

1.144094

1. 05544

1.215081

1.274941



pyb | 464838 0.8265862  0.2084452 0 3. 288949

pyc | 464838 0. 3486758 0. 5701264 0 2.196579
x1 | 464838 2808. 509 2701. 211 0 46888. 93
X2 | 464838 5942. 131 6733. 936 0.241 171568. 6
x3 | 464838 2638. 123 1502. 984 343. 3333 18110.01
_____________ o o m e e e e e e e e e eiee o
x4 | 464838 29257.13 15554. 94 7046. 352 201711.2
x5 | 464838 4615. 468 6021. 712 0 237593. 3

2.2. Empirical specification of the cost function

The fit of the model is a quadratic specificatioithmfixed-effect and global positive
restriction on marginal costs.

2.3. Input demand and marginal cost elasticities

2.3.1 Input demands

Almost all the demand inputs are positive and tbecgntage of negative input demands
except the cow inputs is close to zero.

2.3.2 Own input demand elasticities

Medians of input demands are inelastic, in pardicéibr animal specific inputs (X1) and
intermediate inputs (X4). For cow inputs mediandgfmands is relatively more less
inelastic.

Table 2 2 Own input demand elasticities for Austria

Min Max Median
Elx1 px1 -23,6507 -0,003222 -0,054775
E1x21 px21 -1795,39 -0,004266 -0,141669
E1x3 px3 -6,19132 -0,042354 -0,879358
Elx4 px4 -0,305979 -0,002631 -0,04274
E1x5 px5 -65,1766 -0,006313 -0,456407



2.3.3 Own marginal cost elasticites

The marginal cost elasticities dairy, as it is showtable 1.3 , are positive indicating dairy
farms are on their upwards sloping curve of mailgoeat. However, these elasticities are
on average close to zero.

Table 2 3 Own marginal cost elasticities for the dairy farm sample

Min Max Median
EIMCya_ya 2.8e-09 .000048 1.5e-06
EIMCyb_yb 1.2e-07 33.7124 .002897
EIMCyc_yc 3.1e-08 .004929 .000018

2.4. Marginal costs, average costs and quota rents

2.4.1 Marginal costs

The mean observed absolute marginal cost for Y& (output) amounts to 188 €/ton
(62.5% of the observed farm gate price), for Yhrteh outputs) amounts to 87 €/ton (10%
of the observed farm gate price) and 45 €/ton (88%e observed farmgate price) for Yc
(crop outputs).

The marginal cost of milk and crop outputs slighitigrease in the years from 1995 to
2006. In 2006 they to reach the maximum ( about&&i or 78% of the farm gate price)
and about 86 €/ton or 70% of the farm gate pricenfdk and crop outputs respectively.
Then start to decrease slightly. The marginal cbstnimal outputs for all years shows an
increasing trend. The maximum marginal cost of ahioutputs is 227 €/ton (22% of the
observed farm gate price) for the year 2007.

2.4.2 Average costs
The mean observed average variable cost for theugbuts (Ya , Yb and Yc) amounts to
187 €/ton (62% of the observed farm gate price)€/fdn (8% of the observed farm gate
price) and 45 €/ton (33% of the observed farm gat® ), respectively. For the three types
of outputs, the average variable cost has the gatbern as the marginal cost.

2.4.3 Quota rents

Table 2 4 Prices, estimated marginal costs, quota rents and marginal cost elasticities for milk output
from the long-run augmented SGM specification of Austria (€/1000 litres)

Region Variable Mean gandard  Minimum  Maximum




deviation

Milk price
_ Marginal cost 224,78 71,28 44,20 499,88
Austria
Quota rent 65,41 70,16 -134,72 292,07
Nutsl

Rent/Milk price (%) 0,121 0,0032 4,30E-08 0,033783

Marginal cost elasticity

2.5. Reference years, calibration method and calibration
success rate

2.5.1 Selected reference years

The selected reference years are 2004, 2005 @i 20

2.5.2 Selected calibration method

Selected calibration method is based on the quadrabdel in the mathematical
programming.

2.5.3 Calibration success rate

Since the values of both criteria (ShareProfitGal &hareOutputCal) to pass through the
Calibration not known, was used as a criterion

Since the values of both criteria (ShareProfitCatl &hareOutputCal) to pass
through the Calibration not known, was used as aclm@ark indicator
FarmProfitDiffC. To limit above which is not consietd that the farm has passed
Calibration considered = 0,09. For example farmsciwharmProfitDiffC has a
value less than or equal to 0.09 and greater tBaiD -is assumed that passed
successful the Calibration. Obviously, at a highelue as FarmProfitDiffC £ 0,1,
the number of farms successfully pass Calibratidhlwe greater. Then share in
Table 2.5. will be 13.7, 85.9% and 55.1% respeltife 2004, 2005 and 2006.

From the perspective of the value of the requirdrr@nmProfitDiffC be sufficiently close
to zero value is chosen equal to = 0,09.
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Table 2 5 Number of farms, number of calibrated dairy farms and calibration success rate

Number of farms

Reference year Nl_meer of farms calibrated in the Calibration success
in thesample rate (%)
sample
2004 862 117 13,6
2005 871 738 84,7
2006 922 496 53,8

The degree of Calibration success is unsatisfadtorall three reference years. Highest,
but missing the required threshold of 90% is 2005.

2.6. Simulation results at regional level

As already noted the following scenarios are sete&100, P90, P80, P70, P60 and
P50. They correspond to the percentage reductiontput prices in the removal of
milk quota. As for Austria, there is no information Output, Input and Income in
terms of milk quota, the reference scenario thateiected is R100. At regional
level, the results show that the years do not ahdhg levels of Output, Input and
Income in a scenario when compared with other szdd@100 scenarios.

2.6.1 Changes in output levels

The value of output levels did not change in threggons (1,2 and 3) by Nutsl code and in
the three years of the reference period, regardiese chosenscenario. This conclusion
is valid for both types of output: Ya and Yb. Aeteubregional level (Nuts2) and in 8 sub-
regions, each year there are constant values @ubuio matter which scenario from
selected is used. As at Nutsl, and at Nuts2 abovelusion is valid for the Ya and Yb. At
the country level is the same: there were no chanigeoutput in the forward across
scenarios for Ya and Yb for each of the three egfee years.

2.6.2 Changes in input levels

The value of Input levels did not change in thregians (1,2 and 3) by Nutsl code and in
the three years of the reference period, regardiese chosenscenario. This conclusion
is valid for both types of output: Ya and Yb. Aeteubregional level (Nuts2) and in 8 sub-
regions, each year there are constant Input valo@satter which scenario from selected is
used. As at Nutsl, and at Nuts2 above conclusioralisl for the Ya and Yb. At the
country level is the same: there were no chang#éseiput event of divergence scenarios
for Ya and Yb for each of the three reference years

11



2.6.3 Changes in profit levels

In this part of the analysis due to lack of datachanges in percentage or absolute number
of Variables of column in Table 2.6. compared ®canario that is valid milk quota, were
used absolute levels of the profit levels.

The value of the profit levels did not change irethregions (1,2 and 3) by code
Nutsl during the three year reference period, tgss of the chosen scenario.
This conclusion is valid for both types of outp¥a and Yb. At the subregional
level (Nuts2) and in 8 sub-regions, each year theeeconstant values of profit no
matter which scenario from selected 6 is used. tANws1, and at Nuts2 above
conclusion is valid for the Ya and Yb. State leielthe same: there were no
changes in profit to P100 with other scenarioshitt and Yb for each of the three
reference years.

Table 2 6 Output, input and income responses to dairy reform by dairy price decline, region, member
state, reference year-2006 (1000000 nominal euros)

Average per Average per
?j/:srci?blt?on Scenario  regionl region2 T?X"l ;‘Tg"e
Pt (@2angs) (101102201202 ustri
: 301,302,303and304)
P100 17,78 4,92 45,77
P90 17,78 4,92 45,77
17,78 ,
IMilk output P80 4,92 45,77
for sale (a) P70 17,78 4,92 4577
P60 17,78 4,92 45,77
P50 17,78 4,92 45,77
P100 8,47 3,18 29,95
P90 8,47 3,18 29,95
Other animal P80 8,47 3,18 29,95
outputs for
sale (b) P70 8,47 3,18 29,95
P60 8,47 3,18 29,95
P50 8,47 3,18 29,95
Other animal 5409 667,12 250,17 5,66
specific

inputs (1) P90 667,12 250,17 5,66
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P80 667,12 250,17 5,66
P70 667,12 250,17 5,66
P60 667,12 250,17 5,66
P50 667,12 250,17 5,66
P100 0,94 0,35 2,82
P90 0,94 0,35 2,82
Crop specific P80 0,94 0,35 2,82
inputs (2) P70 0,94 0,35 2,82
P60 0,94 0,35 2,82
P50 0,94 0,35 2,82
P100 1,59 0,59 4,76
P90 1,59 0,59 4,76
P80 1,59 0,59 4,76
Cows (3) P70 1,59 0,59 4,76
P60 1,59 0,59 4,76
P50 1,59 0,59 4,76
P100 25,84 9,69 77,5
P90 25,84 9,69 77,5
Other P80 25,84 9,69 77,5
intermediate
inputs (4) P70 25,84 9,69 77,5
P60 25,84 9,69 77,5
P50 25,84 9,69 77,5
P100 3,75 1,41 11,25
P90 3,75 1,41 11,25
Purchased P80 3,75 1,41 11,25
feeds (5) P70 3,75 1,41 11,25
P60 3,75 1,41 11,25
P50 3,75 1,41 11,25
Grassland (6) P100 1695,63 635,86 5086,9
P90 1695,63 635,86 5086,9
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P80 1695,63 635,86 5086,9

P70 1695,63 635,86 5086,9
P60 1695,63 635,86 5086,9
P50 1695,63 635,86 5086,9
P100 2940,17 1102,56 8820,52
P90 2940,17 1102,54 8820,52
Cropland (7)
P80 2940,17 1102,56 8820,52
P70 2940,17 1102,56 8820,52
P50 2940,17 1102,54 8820,52
P100 536,33 3770,55 10000
P90 536,33 3770,55 10000
P80 536,33 3770,55 10000
Regio profit
P70 536,33 3770,55 10000
P60 536,33 3770,55 10000
P50 536,33 3770,55 10000

2.7. Simulation results at farm level

At farm level simulation results show that settagyde differences between scenarios were
observed only at changes in the level of outputtehms of other variables (farm input
price and farm profit), their modification does wafpend on the selected scenarios.

2.7.1 Changes in Farm output price

Nearly half of all farmers (50%) who have gone tlyio the simulation level of output is
affected by the selected scenarios. Changes irethés is proportional to the changes that
are covered in different scenarios. Farm outputepdecreases by 5% from scenario to
scenario P50 P100.

14



Figure 2.7.1. Changes in Farm output price by different price in milk output (a) under the Dairy
Reform, 2006 year (%)
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2.7.2 Changes in Farm Input Price

In this case the changes in the price level of wutfpes not have any impact on the
changes in input price.

2.7.3 Changes in Farm Profit

In this case, as in the previous paragraph thetdesel remains constant for different
scenarios.
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Conclusions

The selected scenarios reflecting any changes ddsey in the level of output in Dairy

Reform (removal of milk quota) in most cases dohmte any influence on changes in the
value of output, input and income. This conclusipplies to the two regions surveyed, the
country as a whole and to some extent the farml.|l€y at farm level, changes in the

price level of output lead to proportional changethe farm output price. As to the value
of the input and profit, they remain unchanged thredfarmers irrespective of the scenario.
Selected reduction in the price of output doesafifeict the level of output, input and profit

in each year of the three chosen reference period.
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Executive Summary

The simulation results indicate that the chosenates, as a whole, do not have impact on
the Output, Input and Profit changes. This conoluss valid at a regional and at a sub-
regional level, as well at a farm level and whdty the country. It is one of the distinctive
results from the simulation as little exceptions abserved at the regional level. In this
relation, in two NUTS2 regions in Austria are nosaine changes. As for the profit level,
the model identifies some fluctuations that arepprtional with the output price
movements. For the period 2004-2006, the Farm tPdefireases is preceded by Output
prices reduction.

! The content of this report reflects only the authwiews. The European Community is not liableday use
that may be made of the information contained there
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3.Ex-ante evaluation of cattle farms

3.1 Data description and statistics

3.1.1 Data preparation

The evaluation is estimated using quadratic spetitin of the cost function. The outputs

divided into two categories: the first of them (Yiagludes other animal outputs and second
one (Yb) covers aggregated dairy animal output@og@ output. The input side includes

animal specific inputs (¥, crop specific inputs and farm land)Xcow inputs (%),

intermediate inputs (f, purchased feeds g<and grassland .

3.1.2 Sample specification

Austrian sample of cattle farms covers period fi885 to 2007.

3.1.3 Descriptive statistics

Table 3 1 Descriptive statistics of the cattle farm sample

Variabl e | os Mean Std. Dev. M n
_____________ o o f n el
Cost | 36234 48912. 46 23436. 94 17044
ya | 36234 2.368292 2.812827 0
yb | 36234 1. 994855 4.287897 0
px1 | 36234 0.9648118 0. 0439697 0. 88
px2 | 36234 1. 013926 0. 1459302 0.48
_____________ R
px3 | 36234 0. 8945447 0. 1426751 0. 62
px4 | 36234 0.9761037 0. 0369416 0.87
px5 | 36234 1. 024118 0.0794232 0. 89
_____________ R
pya | 36234 0.9125981 0. 3412694 0
pyb | 36234 0. 6254667 0.6193715 0
x1 | 36234 1606. 452 1279. 173 0
X2 | 36234 6979. 38 6669. 597 56. 85

191806

20.

35.

8442.

64659.

76

60

.01

.25

.20

. 24

24

3



x3 | 36234 2041. 82 846. 059 0 7391. 08

x4 | 36234 34622. 67 16828. 2 12312. 89 159267. 2

x5 | 36234 3662. 14 28437.09 0 31555. 5

3.2 Empirical specification of the cost function

The fit of the model is a quadratic specificatioithmfixed-effect and global positive
restriction on marginal costs.

3.3 Input demand and marginal cost elasticities

3.3.1 Input demands

The percentage of negative input demands is vegh.hi More than 80% of the
observations for cow inputs and more than 40% efdibiservations for intermediate inputs
are negative. For the rest inputs the percenthgegative demands is less than these two
inputs, but it remains relatively highly.

3.3.2 Own input demand elasticities

Medians of input demands are inelastic, in pardictor X1 (livestock-specific inputs) and
X4 (intermediate inputs).

Table 3.2. Own input demand elasticities for the cattle farm sample

Min Max Median
Elx1_px1 0,000 0,007 0,000
Elx2l_px2l -2,214 0,000 -0,074
EIx3_px3 -13,981 0,000 -0,105
Elx4 px4 -0,351 0,000 -0,044
EIX5_px5 -14,825 0,000 -0,107

3.3.3 Own marginal cost elasticites



Although the average marginal cost elasticities lbmth outputs are positive which
indicates that livestock farms are on average eir thpwards sloping curve of marginal
costs, these average elasticities are very closerto

Table 3.3. Own marginal cost elasticities for the cattle farm sample
Min Max Median

EIMCya_ya 4,30E-08 0,033783 0,000678

EIMCyb_yb 7,70E-06 0,367523 0,007478

3.4 Marginal costs, average costs and quota rents

3.4.1 Marginal costs

The mean observed absolute marginal cost for Yhefoanimal outputs) amounts to
45.3€/head (3.3% of the observed farm gate pri¢early averages steadily rise from
8.65€/head in 1995 to 104.73€/head in 2007. Thelyemaverage observed relative
marginal cost for Ya (other animal outputs) steaditreases little by little to 2000, then
drops in 2001 followed by a gradual increase ofaertban 14% each year until 2007.

Dynamic of the marginal cost changes for Yb un@i02 is the clozy to this one for Ya.

Yearly averages rise from 40.5€/head in 1995 t@€ead in 2000. Differences between
two curves are appeared after 2001. The yearlyagecobserved relative marginal cost for
Yb increases from 2001 to 2007 with less tempo %3.per year than the gradual

increasing of the yearly average marginal cosifor

3.4.2 Average costs

The mean observed average variable cost for Yar(@himal outputs) is similar to that of
marginal cost, 43.9 €/ton (3.2% of the observednfaate price). The mean observed
average variable cost for Yb differs from that adirginal cost. It amounts to 33.4€/ton
(21.5% of the observed farm gate price).

3.5 Reference years, calibration method and calibration
success rate

3.5.1 Selected reference years

The selected reference years are 2004, 2005 @i 20



3.5.2. Selected calibration method

Selected calibration method is based on the quadrnadel in the mathematical
programming.

3.5.3. Calibration success rate

We can see from the Table 3.4 that the Calibragioccess rate is unsatisfying. This is
particularly pronounced for 2004, where fewer tiga#o of all cattle farms excerpt have
been passed successfully the calibration. In the tveo years the success rate shows a
sharp increase, but it is still under the necessagshold of 90 %.

As the two criteria values (ShareProfitCal and 8BartputCal) for successful pass over the
Calibration are not known, the index FarmProfitDifhas been used as a criterion. For
admissible limit, over which the farm can be coesid successfully passed the
Calibration, is £0,09. Thus, the farms with FarofRDiffC value is less or equal to 0,09
and bigger than -0,09, is accepted as succesgfaiged the Calibration. It is evident that
at higher FarmProfitDiffC value, for instance xOthe farms number, successfully passed
the Calibration, will be bigger. From the point eiew of the requirement for the
FarmProfitDiffC value to be sufficiently close tern, the chosen value is +0,09.

Table 3.4 Number of farms, number of calibrated cattle farms and calibration success rate

Number of farms

Reference year Ngmber of farms calibrated in the Calibration success
in the sample rate (%)
sample
2004 65 5 77
2005 70 52 74.3
2006 05 79 75.8

3.6. Simulation results at regional level

As it has been mentioned, the chosen scenariotharmllowing: P100, P90, P85, P80,
P75 andP70. They correspond to the diminution rate of thpat prices.

3.6.1.Changes in Profit levels

At a regional level (NUTS 1) and as a whole, atib-regional level (NUTS 2), results
show that the Profit stimulation values remain w@rgied in the different years, according
to the chosen scenarios. There is an excepti@m etsignificant degree, in 2006, for two



sub-regions of NUTS 2: 303 and 304. Following thefiPStimulation level changes, from
scenario P100 to scenario P70, it becomes clewittathe output prices reduction, the
Profit level diminishes insignificantly. For thedvsub-regions it is identical — barely
0,01%.

3.6.2 Changes in Subsidy levels

At a regional (NUTS 1) level and wholly at a sulgiomal (NUTS 2) level, results show
that in different years the Subsidy Stimulationues do not change, in dependence on the
different scenarios. This conclusion is valid foe three referent years.

3.7. Simulation results at farm level

At a farm level, the simulation results show tlthfferences between the different
scenarios have been observed only at the Farmt Rreél changes. We must notice that
these changes are insignificant. Regarding the Raput Price and Farm Output Price,
they remain unchanged.

3.7.1 Changes in Farm output price

For each year of the reference period 2004-20@6¢change rate in the Farm Output Price
from scenario P100 to scenario P70, is zero.

3.7.2 Changes in Farm Input Price

As above, in this case, the Farm Input Price chaageis equal to zero for the different
reference years.

3.7.3 Changes in Farm Profit

In this case only has been observed a weak diierbetween the scenarios for 2005 and
2006. For 2004, there is not change under therdiftescenarios. For the last two years of
the referent period, 2004-2006, the Farm Profitreieses barely perceptibly with the
Output prices reduction. For 2005 the decreasé 399 E-04%; 8,95-04%; 1,19£-03%;
1,4%-03% and 1,7B-03% respectively for the scenariB80, P85, P80, P75 and P70.
For 2006 the reduction at the different scenasdbé same as for 2005.

10



Conclusions

The Calibration results for the Cattle farms shbat the success rate is relatively low.

The simulation results indicate that the chosenaes, as a whole, do not have impact on
the Output, Input and Profit changes. This conoluss valid at a regional and at a sub-
regional level, as well at a farm level and whdtly the country. An exception, in a very
small degree, has been observed in two sub-regifdNBITS 2 only: 303 and 304 for 2006.
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Executive Summary

The crop simulation model shows heterogeneity aisgrepancy in the reaction and

changes in the output and input price and profitisTdiscrepancy and fluctuations are
determined to the great extent by the price inere@d€nergy inputs (energy and fertilizer).
The prescribed increase in crop prices as Oilse€darse grains, and Wheat (PW120,
PW140 and PW180) also is noticed and specifiecbggither, the levels of Output Price

and Input Price Profit at regional, subregional amdintry level as a whole in 2006

compared to their levels in scenario P100 are stule different movements. Most

sensitive to changing scenarios are selected grbbplses, Oil seed crops and Non-wheat
Cereals (a) and Wheat (d) of the Output and Festii (1) and Pesticides (2) Input.

Without any modification remains Profit level in(@® at regional and subregional level
and for the country as a whale

! The content of this report reflects only the authwiews. The European Community is not liableday use
that may be made of the information contained there
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Ex-ante evaluation of Crop Farms

4.1 Data description and statistics

4.1.1 Data preparation

The outputs for the evaluation of crops include(dggregation of Y1= pulses and oil seed
crops and Y2= non-wheat cereals, Yb = Y3 (potato¥s)= Y4 (sugar beet and other
industrial crops), and Yd = Y5 (wheat).

Variable inputs include X1: fertilizers, X2: pesties, X3: seeds, X4: services, X5: capital
inputs and X6: farmland.

Sample specification

Austrian sample of crop farms covers period fror@5L8b 2007.

Descriptive statistics

Table 4 1Descriptive statistics of the crop farms in Austria

Variabl e | os Mean Std. Dev. M n Max

_____________ R

Cost | 132099 57683. 6 36653. 51 11992. 47 302587. 3

ya | 132099 0.91704 0.8978 0 13. 1216

yb | 132099 0. 31491 1.1564 0 19. 7084

yc | 132099 0. 83995 1. 05183 0 8.7388

yd | 132099 5.84731 5. 250942 0 50. 995

px1 | 132099 0. 94551 0.072167 0. 856 1.1224

px2 | 132099 1.03513 0. 04686 1 1.1749
_____________ R

px3 | 132099 0.97494 0. 02851 0.940 1. 0550

px4 | 132099 0.91755 0. 06791 0. 756 1.0706

px5 | 132099 0. 91557 0.07021 0.813 1.2151

px6 | 132099 0. 98050 0. 04933 0.8418 1. 1402



pya | 132099 1.24016 0. 29203 0 2.5617

pyb | 132099 0. 29514 0. 55452 0 2.6819
pyc | 132099 0. 703967 0.5388 0 1.3752
pyd | 132099 1. 257715 0. 48083 0 2.2848
x1 | 132099 3806. 901 3214. 77 0 35499. 19
X2 | 132099 2597.102 2644. 47 0 30490. 57
x3 | 132099 4468. 306 5037. 12 0 86599. 26
_____________ o o m e e e e e e e e e eiee o
x4 | 132099 12466. 24 10622. 79 969. 84 170790.0
x5 | 132099 25254. 21 15863. 09 2501. 50 168488. 9
X6 | 132099 9090. 84 7799. 12 0 85969. 9

4.2 Empirical specification of the cost function

The fit of the model is a quadratic specificatioithmfixed-effect and global positive
restriction on marginal costs.

4.3 Input demand and marginal cost elasticities

4.3.1 Input demands

Almost all the demand inputs are positive and tbecgntage of negative input demands
except theCapital inputs is close to zero.

4.3.2 Own input demand elasticities

The medians of own input elasticities particulal (pesticides), X1(fertilizers) and
X5(capital inputs) are inelastic.

Table 4 2 Own input demand elasticities for the crop farm sample

Min Max Median
Elx1_px1 -68,7743 0 -0,039379
Elx2l_px2I -8,44697 0 -0,001336



EIx3_px3 -5,72942 0  -0,148561

Elx4_px4 -1,79017 0 -0,176033
EIx5_px5 -0,733999 0 -0,043436
EIx6_px6 -7436,53 0 -0,291641

4.3.3 Own marginal cost elasticites

The own marginal cost elasticities for all aggredgabutputs are positive indicating crop
farms are on their upwards sloping curve of mailginat. However, the effects are very
low as these elasticities ane average close to zero.

Table 4 3 Own marginal cost elasticities for the crop farm sample

Min Max Median
EIMCya_ya 1.6e-10 8.8e-07 2.8e-08
EIMCyb_yb 2.0e-12 5.0e-09 4.3e-10
EIMCyc_yc 1.2e-07 5.8e-06 7.9e-07
EIMCyd_yd 4.2e-06 .005171 .001062

4.4 Marginal costs, average costs and quota rents

4.4.1 Marginal costs

The over all average marginal cost for Ya (pulssisseeds and non-wheat cereals), Yb
(potatoes), for Yc (sugar beet and other industriaps) and Yd (wheat) amounts to 41,6;
29.4; 25.9 and 61.2 respectively.

The marginal costs are 30% of the observed farm gates for Ya (pulses, oil seeds and
non-wheat cereals), 25% for Yb (potatoes) 49% for(3ugar beet and other industrial
crops) and 52% for Yd (wheat).

4.4.2 Average costs

The average costs are not that much different {less or equal to +/- 1) from the marginal
costs for Ya (pulses, oil seeds and non-wheat Iredb (potatoes), for Yc (sugar beet
and other industrial crops). The difference betwaanginal and average costs is bigger for
Yd (wheat). It equals to +5.

The average costs account for more or less sipédecentages of the farm gate prices for
all crop aggregates except for Yb (potatoes) whimtounts 25%.



4.5 Reference years, calibration method and calibration
success rate
“HighPricesCrop&EnergyCropFarms”

4.5.1 Selected reference years

The selected reference years are 2004, 2005 &6 20

4.5.2 Selected calibration method

Selected calibration method is based on the quadnaidel in the mathematical
programming.

4.5.3 Calibration success rate
Since the values of both criteria (ShareProfitCatl &hareOutputCal) to pass
through the Calibration not known, was used as aclmaark indicator
FarmProfitDiffC. To limit above which is not consiectd that the farm has passed
Calibration considered + 0,09. For those farms WwhitarmProfitDiffC has a value
less than or equal to 0.09 and greater than -8.@&sumed that passed successful
Calibration. Obviously, at a higher value as FarohEDiffC + 0,1, the number of
farms successfully pass Calibration will be greaf&en share in Table 4.5. will be
11.8% and 98.4% respectively for 2004, 2005. F@620emains the same level of
38.6% of Calibration success rate. From the petsge®f the value of the
requirement FarmProfitDiffC be sufficiently close zero value is chosen equal to
+0,09.
From Table 4.4 shows that for 2005. Calibrationcegs rate is high enough.

Table 4 4 Number of farms, number of calibrated crop farms and calibration success rate

Number of farms

Number of farms : : Calibration success
Reference year . calibrated in the
in the sample rate (%)
sample
2004 290 22 7.6
2005 305 298 97.7
2006 282 109 38.6

4.6 Simulation results at regional level
The selected scenarios are as follows: P100, PWARQ40 and PW180.
The selected scenarios are the following: P100, PONV1PW140 and PW180.
The reference scenario against which to measunegeiain levels of Output, Input and

Profit in the concomitant increase in energy-reldtgut prices (energy and fertilizer) and
some crop prices as Oilseeds, Coarse grains, areht one in which prices do not

10



change (R100). At regional level, the results slioat over the years do not change the
levels of Output and Profit. Some modifications @esging on the chosen scenario
(PW120, PW140 and PW180) to R100 scenario is seehanges in the levels of certain
types of Input.

4.6.1 Changes in output levels

The results show that at the regional level (Nyt&d)the whole country and subregional
level (Nuts2) in each years almost do not varyeims of Output values depending on the
selected scenarios. This conclusion is valid abls®005. in any four types of Output they
remain constant in different scenarios. In 200@rd¢hare greater differences in the two
types of Output between separate scenarios. Theséatput: Sugar beet and other
industrial crops (c) and Wheat (d) scenario for B®/and PW180, where the degree of
change compared to R100 respectively reached 18r2P43.02% for Sugar beet and other
industrial crops (c ) and -2.2% and -2,, 07% foreath(d). In the other two types Output
(Potatoes (b) and the group of Pulses, Oil seegscrand Non-wheat Cereals (a)
amendments to all scenarios is less than 1%.

Figure 4.6 1 Changes in output levels by different kind of Scenario” "HighPricesCrop &
EnergyCropFarms" , reference scenario - P100, 2006 year (%)
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4.6.2 Changes ininput levels
The results on changes in Input levels show thatllategional levels (State, Nutsl and
Nuts2) in 2005. changes in the levels of each asa$a6 species Input levels are not
influenced by the selected scenarios. In 2004 &@6.2unchanged in various scenarios is
the level of Farmland (6). Very slight changes yvelose to zero) in 2006. there are levels
of Seeds (3), Services (4) and Capital inputsr{&cenarios PW120, PW140 and PW180.
Relatively larger changes are in 2006. levels oftilkrs (1), Pesticides (2), which
increases the level of Pesticides (2) was 3.2%eérstenario to scenario PW180 R100. The
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level of Fertilizers (1) decreased in all threenscéos PW120, PW140 and PW180, by 2.57
%, to 0.54 % and 0.02 %.

Figure 4.6 2 Changes in Input levels by different kind of Scenario” "HighPricesCrop &
EnergyCropFarms" , reference scenario - P100, 2006 year (%)
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4.6.3 Changes in Profit levels
Profit levels at all regional levels (State, Nutsid Nuts2) remain unchanged under the
various scenarios. This conclusion is valid foethyears from the reference period.

Table 4 5 Output, input and income responses to dairy reform by dairy price decline, region, member
state, reference year-2006 (1000000 nominal euros)

Average per
] Average per ) Total
Variable S . regionl region2 |
description cenario 9 samp_ e
(1,2 and3) (101,102,201,202,| (Austria)
’ 301,302,303and304)
Pulsesand | pq0g 244 1,58 731
oil seed
crops PW120 2,44 1,58 7,31
and non-
wheat PW140 2,44 1,58 7,31
cerealga
@) PW180 2,44 1,58 7,31
P100 1,73 1,04 5,18
PW120 1,73 1,04 5,18
Potatoegb
) Tpwi4o 1,73 1,04 5,18
PW180 1,73 1,04 5,18
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P100 2,12 1,27 6,36
Sugar beet
2,12 1,27 6,36
and other PW120
industrial PW140 2,12 1,27 6,36
Cropso©
PW180 2,12 1,27 6,36
P100 1,85 1,11 5,54
PW120 1,85 1,11 5,54
Wheat (d)  [Tpwiao 185 111 554
PW180 1,85 1,11 5,54
P100 0,985 0,591 2,96
Fertilizers PW120 0,959 0,576 2,88
1) PW140 0,978 0,588 2,94
PW180 0,984 0,591 2,95
P100 0,688 0,413 2,06
Pesticides | PW120 0,666 0,400 2,00
(2 PW140 0,686 0,411 2,06
PW180 0,691 0,414 2,07
P100 1,149 0,689 3,45
Seedsd) PW120 1,107 0,644 3,32
PW140 1,142 0,685 3,43
PW180 1,164 0,698 3,49
P100 3,34 2,01 10,03
Services4) PW120 3,32 1,99 9,45
PW140 3,35 2,01 10,06
PW180 3,36 2,02 10,09
P100 5,46 3,276 16,38
Capital PW120 5,48 3,286 16,43
inputs(5) PW140 5,48 3,286 16,43
PW180 5,46 3,275 16,38
P100 496,82 298,1 1490,4
PW120 496,82 298,1 1490,4
Farmland®) |~ pw140 496 g2 298,1 1490,4
PW180 496,82 298,1 1490,4
P100 1000 1000 10000
PW120 1000 1000 10000
Regio profit
PW140 1000 1000 10000
PW180 1000 1000 10000
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4.7 Simulation results at farm level

At farm level simulation results show that diffeces between scenarios are seen in
changes in the level of Farm Output Price and Fawpat Price, whilst the Farm Profit
remains constant in all scenarios considered.

4.7.1 Changes in Farm output price

In 2006 degree of variation in thevel of Farm Output Price from scenario to scemari
RW120 RW180 to R100 is the most significant in Bslsand Oil seed crops
and non-wheat cereals (a), followed by changesénlével of Wheat (d). It increases
proportionally with the increase in prices of crapd energy prices in the scenarios
RW120, RW140 and RW180. Modifications range frorgsli® 40% from 7.5% to 30% in
the above mentioned two types of output.

Figure 4.7 3 Changes in Farm output price by different kind of Scenario” "HighPricesCrop &
EnergyCropFarms" , reference scenario - P100, 2006 year (%)
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4.7.2 Changes in Farm Input Price

Changes in the level of Farm Input Price in 20@&nario to P100 are different for each

Input. Most of these changes are expressed inligersi (1) and Capital inputs (5), where

the scenario PW180 they increased by 40% and 80%cdnarios PW120, PW140 Farm

Input Price for these two types of Input also iased but to a much lesser extent: by 10%
and 20% for Fertilizers (1) and Capital inputs () 20% and 40% compared with a

scenario P100. The level of other types of Inpestieides (2), Seeds (3), Services (4) and
Farmland (6) is not affected by the scenario. Irsegnarios, it remains at the level of the

scenario P100.
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Figure 4.7 4 Changes in Farm Input price by different kind of Scenario” "HighPricesCrop &
EnergyCropFarms" , reference scenario - P100, 2006 year (%)
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4.7.3 Changes in Farm Profit

Farm Profit level in 2005 and 2006. remains almoststant for different scenarios
(changes are practically zero: the order of E-08 BF08). Only in 2004. Farm Profit
decreased marginally in PW140 and PW120 scenaéggectively 1% and 0.034%, a
scenario PW180 increased by only 0.14%.
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Conclusions

The simulation results show that the various sdesaif price increase for energy-related
input prices (energy and fertilizer) on the onediaand some increase in crop prices as
Oilseeds, Coarse grains, and Wheat on the other (RAW120, PW140 and PW180), have
different impact on changes in levels of Output®rand Input Price Profit at regional,
subregional and country level as a whole in 2006@ared to their levels in scenario
R100. Most sensitive to changing scenarios aretselgroup of Pulses, Oil seed crops and
Non-wheat Cereals (a) and Wheat (d) of the Outpdt Fertilizers (1) and Pesticides (2)
Input. Without any modification remains Profit |éwe 2006. at regional and subregional
level and for the country as a whole.

At the farm level in 2006. The biggest changeshim level of Pulses Price and Oil seed
crops prices, a group of Input are Fertilizersafig Capital Inputs (5). In 2006. Farm Profit
levels remain constant also compared with the le¥/€1100, and regional level.
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1. Introduction

[First, introduce the region(s), the member stai the reference years for simulations as
well as the period on which is based the estimatiotihe cost function that you use in the

mathematical programming. Introduce the scenarios gimulate and the expected

simulation results. Introduce briefly the appro#uéit you use, in particular by referring to

Henry de Frahagt al. (2011).

Second, if you know previous ex-ante evaluationssiotulations performed on similar
simulation scenarios, indicate here the methoddladesults that have been obtained.

Finally introduce the limits of your ex-ante evdloas both in terms of sample and
methodology.]



2. Ex-ante evaluation of dairy reform

2.1. Data description and statistics

2.1.1. Data preparation
Output 2 (non-dairy animal output) and output ®fcoutputs) are aggregated so
that:
Ya = Y1 (milk output),
Yb = Y2 (other animal outputs) + Y3 (crop outputs).

2.1.2. Sample specification
Italian sub sample of dairy farms (TF equal to 414120 or 4310).
The region analyzed is Piedmont.

2.1.3. Descriptive statistics

Outputs are rescaled.

Table 2.1. Descriptive statistics of the dairy fesample, Piedmont (Italy) 1993-2007

Variabl e | os Mean Std. Dev. M n Max
_____________ R
Cost | 69801 66738. 71 101513 2118. 692 3559577
ya | 69801 . 5983117 1. 034167 0 35. 14257
yb | 69801 1. 195063 2.358949 0 113. 4457
px1 | 69801 . 8231595 . 1273725 . 5809872 1. 02972
px2 | 69801 . 8916985 . 0925711 . 7291722 1.13799
_____________ R
px3 | 69801 1. 050749 . 069726 . 9500433 1. 1432
px4 | 69801 . 9679617 . 075574  .8319383  1.092504
px5 | 69801 . 9677252 . 0606171 . 8893614 1.10911
px6 | 69801 . 7340962 . 2145038 . 5292757  1.314759
px7 | 69801 . 8943109 . 1227116 . 7680469 1. 242034
_____________ R
pya | 69801 1.076787 . 0548809 1 1.180262
pyb | 69801 1. 002258 . 0461524  .8889725 1.121725
x1 | 69801 3315. 987 9507. 737 0 659069



X2 | 69801 4275. 291 6413. 659 0 173023.5

x3 | 69801 8046. 312 10474. 49 463. 2933 366250. 5
_____________ o o o f o e e e e eiiedeoo-
x4 | 69801 24108. 85 33965 984. 0337 970873.1
x5 | 69801 21591. 24 45762. 75 0 1702619
X6 | 69801 4259. 953 6861. 701 0 203710
X7 | 69801 1141. 078 1686. 142 0 36452. 55

2.2. Empirical specification of the cost function

Quadratic specification, no fixed-effect, restdos on the positiveness of marginal costs
imposed, because without restrictions they arduifited .

2.3. Input demand and marginal cost elasticities
2.3.1. Input demands

Percentage of the observations with negative ettriaput demand :
- 1.64% for input X11 (Animal-specific inputs).
- 0.05% for input X6 (crop land)
- 19.1% for input X7 (grass land);

2.3.2. Own input demand elasticities

Medians of input demands are inelastic, excepXib(Grass land).

Table 2.2. Own input demand elasticities for thieydiarm sample, Piedmont (ltaly) 1993-
2007

Min Max Median
Elx1_px1 -1.37506 -0.00013 -0.00444
Elx2_px2 -0.2618 -1.1E-05 -0.00159
EIx3_px3 -1.27568 -0.00062 -0.11643
Elx4_px4 -0.88611 -0.00016 -0.07187
EIX5_px5 -7.11264 -0.00074 -0.01392
EIx6_px6 1.60E+07 -0.00586 -0.55195



EIx7_px7 -1848.17 -0.00887 -3.06233

2.3.3. Own marginal cost elasticites

Marginal cost elasticities are close to zero.

Table 2.3. Own marginal cost elasticities for tagylfarm sample, Piedmont (ltaly) 1993-
2007

Min Max Median
EIMCya_ya 2.90E-107.70E-07 2.70E-08
EIMCyb_yb 1.10E-070.006591 0.0001

2.4. Marginal costs, average costs and quota rents

2.4.1. Marginal costs
Mean observed marginal cost for Ya (milk outputh5b9 € (76% of the observed
farmgate price). It rises from 1993 to 2006. {lthe mean observed marginal cost for Ya
Is at 76% of the observed farmgate price is realgven the quota constraint.

2.4.2. Average costs

Average costs are very close to marginal costsn\dbserved average variable cost for Ya
(milk output): 264.9 € (75% of the observed fartegarice). It rises from 1993 to 2007.

2.4.1. Quota rents

The quota rent for Ya (milk output) is 86 € per {@4% of the observed farmgate price). It
decreases from 1993 (118€/ton) to 2007 (32€/ton).

Table 2.4. Prices, estimated marginal costs, quotis and marginal cost elasticities for
milk output from the long-run augmented SGM speaitfion, Piedmont (Italy) 2007
(€/1000 litres)



Standard

Region Variable Mean deviation Minimum Maximum
Piedmont Milk price 391.0884 11.16895 380.0489 412.1483
1201  Marginal cost 315.36 2.77431 307.475 324.489
Quota rent 32.8758 2.77431 23.7466 40.76
Rent/Milk price (%) 9.4407 0.7967 6.8191 11.7047

Marginal cost
elasticity 6.50E-08 8.30E-08 2.90E-10 7.70E-07

2.5. Reference years, calibration method and calibration
success rate

As presented above, the sample considered to andih effects of farm behavior in
relation to different policy and market scenarindtaly belongs to the Piemonte region,
one of the most specialized agrarian region inyltdlhe analysis focuses on the dairy
sector considering the farms producing milk ingfue Italian FADN.

The first phase of the analysis used to evaluasntipact of policy and market scenarios
on the dairy farm decision concerns the calibratiat is operated following the approach
suggested by Henry De Frahan et al. (2011) andyusia model developed within the

FACEPA project. The calibration method as discusaeie the Deliverable X.X uses a
multi-output multi-input flexible cost function andpecific calibration terms inside

individual objective functions submitted to a mdkiota restriction. The model is able to
exactly calibrate the production levels observethareference year.

In this specific context, the model calibrates withpect a unique activity, that is the milk
production with respect of which the objective ftioe is maximized considering the

constraint of milk quota. Furthermore, the moded hdong-run perspective and considers
three reference years for performing the estimatand the market and policy simulations.

2.5.1. Selected reference years

The entire dataset covers 9 years, from 1999 td@.200e reference years selected for the
calibration and simulation are 2005, 2006 and 2Q007 is the most recent year present in
the Italian FADN used in this analysis.

2.5.2. Selected calibration method

The method of calibration applied to the Piemonsgaimple is widely explained in Henry
De Frahan et al. (2011) and inside the Deliverabl¥. In this analysis, the model
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specified for the calibration and simulation hadoag-run perspective, so that each
individual (farm) objective function is formulatedth a long-run quadratic cost function
estimated in a previous phase. The model calibrasgsy specific linear adding terms
inside the objective function. The calibration terrare derived from the optimality
conditions of the long run model according to thieppsal suggested by Heckelei and
Wolff (2003).

2.5.3. Calibration success rate

The model was applied to a sample of 280 farms (02005, 88 for 2006 and 91 for
2007). The calibration results are illustrated gy Table 2.5, where it is possible to verify
that all the farms calibrate with only one with eryw small difference in 2005. The results
showed in the table below concern the comparisdwdsn the observed farm profit in
each reference year with the farm profit generatethe model throughout the calibration
approach briefly presented in the previous pardgrap

Table 2.5. Number of farms, number of calibrateunfs and calibration success rate,
Piedmont, Italy, 2005-2007

Number of farms

Number of farms : : Calibration success
Reference year . calibrated in the
in the sample rate (%)
sample
2005 101 100 99
2006 88 88 100
2007 91 91 100

In terms of output differences, the calibrationsgm@s a rate of success not lower than
98.8%. Calibration on 2007 shows a perfect repribdoof the reference situation.

2.6. Simulation results at regional level

The simulation phase is based on the milk quotaovaimscenario that will realize after
March 2015. In this respect, the model evaluate¢hetion in term of production plan of
each farm considered in the sample reaching thiesat that can be evaluated also at
regional level. The basic scenario characterizedhleyquota abolition is integrated by a
series of milk price hypothesis. These market stenaonsider a set of likely reduction in
milk price, starting from a situation with a redoct of 10% up to a stronger reduction of
60% with respect to the reference year. In detdie scenarios investigated are
implemented as follow:

- P100 : no reduction in milk price and milk quobmbshed

- P 90:-10% in price observed in the reference gadrmilk quota abolished
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- P 80:-20% in price observed in the reference gadrmilk quota abolished
- P 70:-30% in price observed in the reference gadrmilk quota abolished
- P 60:-40% in price observed in the reference gadrmilk quota abolished
- P 50:-50% in price observed in the reference gadrmilk quota abolished

Since the evaluation is carried out on a singléoregthe simulation results will be

discussed at aggregated level trying to compardlifferences in variable dynamics with
respect to the each reference year. The outcoméBeomodel permits to analyze the
change in output and input levels, both in econsraitd in quantity terms, and the level of
income. This discussion faces the result commentsconomic terms in relation to the
main product (milk) and the income achieved. Thenmasults produced by the model are
showed by the Table 2.6.

2.6.1. Changes in output levels

The output levels are differentiated in two catéggmrthe milk output for sale and the other
animal outputs for sale, that is in particular theat production. All the output variables
included in Table 2.6 are measured as percentagativa compared to the situation

observed in the basic situation.

Observing the results for milk production in TaBlé is quite clear that the quota abolition
has a very low effect. More precisely, comparing tasults achieved for the three years,
the milk quota removal doesn’'t produce an imporiantease in the milk supply, but a
very small augmentation of 0.2% with respect theidaituation. This result seems to
depend to the low convenience of the milk actiuitythe region. Breeders cannot expand
the production due to economic and physical rd&iris, ie a low marginal profit
associated to this activity and a rigidity in fastnuctures (available land).

The previous statement is supported by the resulpsesence of milk price modification.
The price reduction has very different effectsedtation to the reference sample. The 2005
sample of farm react to the price reduction andk milota removal only starting from
scenario P80, that seems the threshold reductiomii&. While, in 2006 and 2007 the
reduction in milk production starts from the fipice scenario reduction. In 2005, the farm
production allocation is very relied to the markeices rather than the abolition in milk
quota. Milk quota removal is considered by the nhailmulation as a residual restriction
policy component that doesn't affect the decismmtrease the production capacity.

In 2007, the most recent year, the quota remoscated to a reduction of 10% reduces
the milk output of more than 30% with respect tlasib scenario and the scenario P100.
This results might be attributed to the decisiorsmiall farms to abandon the sector. The
progressive reduction in milk price produces a o#éida in milk production but with lower
marginal effects.

2.6.2. Changes in input levels

The strong reduction in milk production has theeefffto save input quantity. All the input
components considered in the evaluation reduceldiiel with respect to the basic
situation. Crop specific inputs, cows, other intediate inputs and other animal specific
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inputs show a reduction of 30% in all referencergeAlso the purchased feeds, grassland
and cropland indicates a reduction that corresptmdtlse scenarios with a strong decrease
in milk production.

With respect the results obtained is not possiblevaluate the process of substitution
produced by the reduction in milk quota. A reductin milk production might produce an

increase in the arable crops or in industrial crdpg this kind of dynamics cannot be
precisely appreciated.

2.6.3. Changes in income levels

Despite the scenario P100, where the farm incorneases in all the reference years in
relation to the small increase in milk productitime scenarios with reduction in milk price
highlight a progressive reduction in the level mfame up to -60% for the 2005 reference
year. The lower impact on the other reference gaarbe due to the higher starting milk
prices observed in 2006 and 2007.

Table 2.6. Output, input and income responsesitty deform by dairy price decline,
Piedmont, Italy, 2005-2007 (%)

) o ) Piemonte Piemonte Piemonte
Variable description  Scenario
2005 2006 2007
P100 100.298 100.261 100.467
P90 100.123 70.013 69.948
P80 59.906 56.985 60.904
Milk output for sale (a)
P70 59.459 56.283 60.56
P60 59.384 55.929 60.386
P50 59.348 55.67 60.333
P100 100.298 100.215 100.273
P90 100.523 98.929 95.651
. P80
Other animal outputs 94.254 94.589 99.023
for sale (b) P70 95.041 92.581 99.46
P60 94.593 91.615 99.566
P50 94.148 90.989 99.375
Other animal specific  p100 99.895 100.016 99.967
inputs (1)
P90 99.744 72.224 66.009
P80 57.244 58.512 58.429
P70 56.882 56.82 58.319
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P60 56.742 55.937 58.224
P50 56.644 55.339 58.096
P100 99.929 100.013 99.959
P90 99.852 81.93 78.109
Crop specific inputs P80 73.63 72.483 73.765
@) P70 73.453 71.1 73.75
P60 73.344 70.39 73.71
P50 73.262 69.914 73.612
P100 99.873 99.972 99.896
P90 99.777 83.197 79.298
P80 72.414 74.902 74.676
Cows (3)

P70 72.182 73.855 74.609
P60 72.092 73.305 74.557
P50 72.03 72.934 74.486
P100 99.898 99.97 99.913
P90 99.761 77.303 73.599
Other intermediate P80 65.429 66.948 66.655
inputs (4) P70 65.079 66.004 66.459
P60 64.996 65.496 66.358
P50 64.949 65.147 66.302
P100 99.916 99.999 99.961
P90 99.726 68.714 63.654
P80 52.546 54.477 53.992

Purchased feeds (5)
P70 52.069 53.22 53.711
P60 51.954 52.547 53.566
P50 51.886 52.083 53.487

Grassland (6) P100 100 100 100

P90 99.836 69.623 67.005
P80 60.391 56.413 57.289
P70 59.949 55.537 56.935
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P60 59.877 55.061 56.773

P50 59.844 54.725 56.738
P100 100 100 100
P90 100 91.774 87.79
P80 78.569 86.29 87.131
Cropland (7)
P70 78.628 85.014 87.305
P60 78.433 84.368 87.33
P50 78.258 83.943 87.207
P100 102.343 101.731 101.441
P90 84.037 87.39 89.482
P80 72.2 78.699 81.878
Farm incomes
P70 61.322 70.445 74.486
P60 50.477 62.257 67.123
P50 39.642 54.116 59.775

2.6.4. Changes in farmland rents

The model outcomes show null dual values for @&lsbenarios.

Table 2.7. Changes in farmland rents to dairyrrefoy dairy price decline, region,
member state, reference year (%)

Name of the Name of the Name of the
Scenario region region region

(Nuts code) (Nuts code) (Nuts code)

P100
P90
P80
P70
P60
P50
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2.7. Simulation results at farm level

2.7.1. Changes in output levels

Fig. 2.1: Frequency for milk supply (year 2005)
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Fig. 2.2: Frequency for milk supply (year 2006)
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Fig. 2.3: Frequency for milk supply (year 2007)
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Fig. 2.4: Kernel density for milk supply (year 200%
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Fig. 2.5: Kernel density for milk supply (year 2006
2.5a- Scenario P100 2.5b- Scenario P90
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Fig. 2.6: Kernel density for milk supply (year 200y
2.6a- Scenario P100 2.6b- Scenario P90
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2.7.2. Changes in input levels

Fig. 2.7: Frequency for cows (year 2005)
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Fig. 2.8: Frequency for cows (year 2006)
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Fig. 2.9: Frequency for cows (year 2007)

90
80 |
70
60 |
——P100
& 50 A — — P90
S - - -.P80
E) — - -P70
S 40
T — s
P50
30 |
20
10 4
0 ‘ ‘ ; : ‘
0 50,000 100,000 150,000 200,000 250,000 300,000
Cows
Fig. 2.10: Frequency for purchased feeds (year 2005
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Fig. 2.11: Frequency for purchased feeds (year 2006
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Fig. 2.12: Frequency for purchased feeds (year 2007
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2.7.3. Changes in income levels

Fig. 2.13: Frequency for farm profit (year 2005)
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Fig. 2.14: Frequency for farm profit (year 2006)
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Fig. 2.15: Frequency for farm profit (year 2007)
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Fig. 2.16: Kernel density for farm profit (year 20(®)
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2.16b- Scenario P90
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Fig. 2.17: Kernel density for farm profit (year 20®)
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2.17b- Scenario P90
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Fig. 2.18: Kernel density for farm profit (year 200r)
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Conclusions

Insert your text here...
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