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Abstract

The PROMAPA.G model was applied to study the effects of decoupling on average farm types in autonomous communities where type of farming 1310, "Specialist cereals (other than rice), oilseeds and protein crops", is conducted. The present paper contains the preliminary results of that exercise. Moreover, the results of calibrating the model with dual land values calculated in the first step of PMP are compared to the findings when calibration is based on values obtained a priori.

Introduction

Initial results for the PROMAPA.G
 model are discussed in this paper, which forms a part of the GENEDEC project. It should be noted, however, that as some of the data used are presently being refined, the results on the impact of decoupling presented hereunder should not be regarded to be conclusive.

This study pursues a twofold objective: first, to illustrate the type of results obtained with the model and how they can contribute to study the effects of the  decoupling policy adopted in Spain; and second, to run an initial methodological analysis of the effect of dual values for land on the results. This analysis require calibrating the model using the standard positive mathematical programming (PMP) procedure, with and without its first step to obtain the respective dual values for land. When the first step of PMP is obviated, the dual value of the land is estimated, as discussed below, from the land price.
The discussion of the results is preceded by a brief description of the data used in this exercise and the agricultural policy scenarios considered.

2
Data and agricultural policy scenarios

2.1
Farm types
The farm types on which the study was based were the average types contained in the 2002 results of the Spanish Farm Accounting Data Network (FADN) for all the autonomous communities (NUTS II) where type of farming (TF) 1310, "Specialist cereals (other than rice), oilseeds and protein crops",
 is conducted. The autonomous communities in question were:  Basque Country, Navarre, Aragon, Catalonia, Castille and Leon, Madrid, Castille-La Mancha, Extremadura and Andalusia

2.2
Agricultural policy scenarios
The scenarios for the base and simulation years were the Agenda 2000 measures in place in 2002 and the provisions for decoupling aid adopted by Spain, respectively. These measures are listed in Table 1. Constant 2002 market prices were assumed in all simulations.

	TABLE 1: PROMAPA.G SCENARIOS: AGENDA 2000 MEASURES IN PLACE IN 2002 AND DECOUPLING PROVISIONS 

	
	2002
	New CAP reform

	
	
	Coupled
	Decoupled

	COP crops
	
	
	

	Standard cereal payment (except maize)
	€63 /t
	€15.75 /t
	€47.25 /t

	Standard oilseed payment
	€63 /t
	€15.75 /t
	€47.25 /t

	Standard protein crops payment
	€72.5 /t
	€15.75 /t
	€47.25 /t

	Standard grain maize payment
	€63 /t (€53.33 /t)
	€15.75 /t (€13.83 /t)
	€47.25 /t (41.50 /t)

	Specific premium for protein crops
	-------
	€55.57 /ha
	-------

	Durum wheat supplementary payment
	€344.50 /ha (€226.10 /ha)
	€71.25 /ha (€46.76 /ha)
	€213.75 /ha (€140.29 /ha)

	Specific quality premium for durum wheat
	-------
	€40 /ha
	-------

	Standard set-aside payment 
	€63 /t
	-------
	€63 /t

	Rice
	
	
	

	Area payment for rice
	€334.33 /ha (€224.40 /ha)
	-------
	€647.70 /ha (€612.21 /ha)

	Rice price
	Spanish FADN
	€190 /t (*)
	-------

	Specific payment for rice
	-------
	€476.25 /ha (€450.15 /ha)
	-------

	Grain legumes
	
	
	

	Grain legumes payment (chick peas and lentils)
	€181 /ha
	-------
	€181 /ha

	Grain legumes payment  (vetches)
	€181 /ha (€150.52 /ha)
	-------
	€181 /ha (€150.52 /ha)

	Cotton
	
	
	

	Deficiency payment paid to cotton production
	€77.19 /100kg (61.7 /100kg)
	€1,039 /ha(*)
	€1,509 /ha(*)

	World cotton price
	€23.8 /100 kg.
	€20 /100 kg. (*)
	-------

	Sugar beet
	
	
	

	Price of sugar beet
	Spanish FADN(*)
	Spanish FADN (*)
	

	Rearing cattle
	
	
	

	Suckler cow premium
	€200 /head
	€200 /head
	-------

	Suckler cow additional payment
	€24.15 /head
	€24.15 /head
	-------

	Extensification payment
	€100 /head
	-------
	€100 /head

	Veal calf slaughter premium < 7 months
	€50 /head
	€50/head
	-------

	Cattle slaughter premium > 8 months
	€80/head
	€32/head
	€48/head

	Sheep
	
	
	

	Dairy ewe premium
	€21/head
	€10.5 /head
	€10.5 /head

	Non dairy ewe premium
	€16.8 /head
	€8.4 /head
	€8.4 /head

	Supplementary premium in less-favoured areas
	€7 /head
	€3.5 /head
	€3.5 /head

	Additional premium
	€1 /head
	-----
	€1 /head

	Stocking density general scheme
	1.9 LU/ha of forage area
	1.8 LU/ha of forage area

	Stocking density for extensification
	1.4 LU/ha of forage area
	-------

	* Provisional

	In brackets in 2002: payment actually received.


2.3
Dual values for land in the two calibration methods
In models such as PROMAPA.G that use PMP, the dual values associated with restrictions on farm resources play an important role in ascertaining the economic function activity coefficients with which the model can be calibrated. Such values are often obtained in what is known as the first step of PMP
, although they may also be determined exogenously using a priori information. The dual values for land are among the most relevant dual values for resources.

Objective parameters for evaluating the quality of land dual value are difficult to find, however. In models in which land is the only constraint, its dual value, if found in the first step of PMP, is the gross margin per unit of activity for the least profitable activity
. Moreover, a sum roughly equal to the yearly rent for a unit of land is often regarded to be a "good” dual value.

In the present study, the PROMAPA.G model was calibrated in two different ways. In one, the dual values for irrigated and non-irrigated farmland were obtained in the first step of PMP, and in the other, these values were associated with estimates of the rent based on the land price survey conducted by the Ministry of Agriculture, Fisheries and Food in 2002
. The latter corresponds to the equivalent annuity computed from the mean selling price of irrigated and non-irrigated arable land in the various autonomous communities
.

The dual values for land obtained in the first step of PMP and the figures estimated as described above are compared in Table 2.

TABLE 2: Dual values for land estimated from exogenous information and obtained in the first step of PMP .

	
	Non irrigated land
	Irrigated land

	
	A priori dual value

(euros)
	PMP

 dual value (euros)
	Variation (%)
	A priori dual value

(euros)
	PMP 

dual value (euros)
	Variation (%)

	Basque Country

Navarre

Aragon

Catalonia

Castile and Leon

Madrid

Castile-La Mancha

Extremadure

Andalusia
	322.08

314.28

64.76

268.72

162.92

214.68

164.80

108.72

325.64
	643.72

441.38

162.24

375.90

156.71

448.01

221.98

122.29

242.96
	99.86

40.44

150.53

39.89

-3.81

108.69

34.70

12.48

-25.39
	504.44

504.44

332.88

538.00

365.56

535.16

460.04

420.92

895.80
	1935.35

572.95

478.38

410.16

448.46

532.14

578.68

640.12

498.28
	283.66

13.58

43.71

-23.76

22.68

-0.56

25.79

52.08

-44.38


The exceptionally high dual value of irrigated land in the Basque Country obtained with the first step of PMP can be explained by the fact that the only crops grown in this autonomous community on the farm type considered (potato and beet) are particularly profitable. It will also be noted that the dual values obtained with PMP are higher in most cases than the values estimated from land prices.

The results obtained with the two calibration methods referred to above are compared in the following section. The method for estimating the dual land value from exogenous information was only used when that value was lower than the dual value found with the first step of PMP.

3
Results
In a first stage, are evaluated the most substantial differences between the results obtained for a few key variables in each autonomous community with the two calibration methods chosen. These differences were subsequently analyzed with more detailed aggregated results for all the communities as a whole.

3.1
Comparison of results for farm types by autonomous community
The comparison of the results obtained for the two calibration procedures in each autonomous community was based on the variations observed in the simulation year compared to the base year for: total aid, net of the modulation reduction, and total margin (gross margin plus decoupled aid less the modulation reduction). 

TABLE 3: Variations in aid and total margin depending on calibration procedure chosen

	
	Total aid
	Total margin

	
	Base 2002

(thousand €)
	Variation (%)
	Base 2002

(thousand €)
	Variation (%)

	
	
	PMP 

land dual
	A priori land dual
	
	PMP 

land dual
	A priori land dual

	Basque Country 

Navarre 

Aragon 

Catalonia 

Castile and Leon 

Madrid 

Castile-La Mancha 

Extremadura 

Andalusia
	11.64

8.40

6.03

5.56

9.43

9.04

8.98

8.13

11.73
	-2.84

-2.35

-1.40

-1.22

-2.61

-2.27

-2.32

-3.31

-4.60
	-2.84

-2.31

-2.76

-1.22

-2.60

-2.27

-3.31

-3.52

-
	38.82

20.92

14.80

14.18

19.22

28.26

19.81

19.52

20.45
	-0.85

-0.86

-0.34

0.14

-0.71

-0.93

-1.47

-0.59

-2.10
	-0.85

-0.86

-3.40

0.14

-0.67

0.93

-1.39

-1.29

-


As the figures in Table 3 show, no large differences were observed in the variations that came out using the two calibration procedures. The greatest differences appear in the autonomous communities of Aragon and Extremadura for reasons presented below.

Generally speaking, when calibration is based on a priori estimates of land dual values –that, as in the present survey, are lower than those of PMP–, higher values of non-linear cost function coefficients are obtained than when the model is calibrated with first step of PMP. This rise in the coefficient leads to a nil dual value for non-irrigated land in the simulated results for Aragon and Extremadura, because part of the UAA is not farmed in these regions. This is the reason for the relatively large differences in the results of the two calibration methods observed in Table 3 for these two autonomous communities.

3.2
Comparison of aggregate results
Table 4 gives the detailed aggregate results for all the farm types considered, in which the data for each farm type were weighted by the number of farmholdings represented.

The table shows the variations in crops and economic results for the simulated years with respect to the base year, as found with the two calibration methods. It will be noted that there is barely any difference in the variations found with one method or the other.

With both calibration procedures, the land dual values are lower in the simulation than in the base year. That decrease is reasonable in light of the sizeable simulation year downturn in aid directly associated with land farmed as a result of decoupling.

4
Conclusions

Effects of partial decoupling
As noted above, this paper presents the preliminary results obtained with the model, which are presently subject to revision. That reservation notwithstanding, it may be concluded that the results in Table 4 are sensible, bearing in mind that as a result of decoupling, which penalizes COP crops, these decline and are replaced with non-COP crops, particularly forage.

It should be noted, however, that this decrease is not as steep as might be expected, due to the lack or near lack of alternatives to COP crops in the farm types studied. When less specialised farms are considered, the reduction of COP crops will very likely be greater.

Decoupling also prompts substitutions between COP crops, most prominently for durum wheat, where declines of 18% in non-irrigated and 11% in irrigated land are recorded.

With respect to the economic results, a small turn down in the total margin is observed, due essentially to the smaller amount of total aid received by farmholdings. This dip is primarily a result of the implementation of the modulation reduction.

Methodological conclusions
In most of the farmholdings considered, the results are scarcely affected by the use of one calibration method or the other. Consequently, this initial trial reveals no obvious advantage to using a priori dual values for land, particularly given the difficulty involved in estimating such values, when working with a large number of different farm types, accurately enough to furnish higher quality data than obtained with the first step of PMP.

TABLE 4. Variation in crop distribution and economic results caused by decoupling, in function of the calibration method. (TF: 1310. Specialist cereals –other than rice–, oilseeds and protein crops)

	
	BASE 2002
	Partial Decoupling

	
	
	Simulation with PMP land dual
	Simulation with a priori land dual

	
	
	Value
	Variation (%)
	Value
	Variation (%)

	CROPS
	 
	 
	 
	 
	 

	Non irrigated chick peas (thousand ha)
	18,06
	18,67
	3,33
	18,67
	3,33

	Irrigated sugar beet (thousand ha)
	24,19
	25,82
	6,73
	25,82
	6,73

	Irrigated late season potato  (thousand ha)
	0,60
	0,60
	0,00
	0,60
	0,00

	Irrigated pea  (thousand ha)
	1,89
	1,76
	-6,74
	1,80
	-5,05

	Non irrigated durum wheat  (thousand ha)
	193,14
	158,09
	-18,15
	158,07
	-18,16

	Irrigated durum wheat  (thousand ha) 
	44,17
	39,16
	-11,35
	39,31
	-11,01

	Non irrigated common wheat  (thousand ha)
	644,50
	647,40
	0,45
	642,27
	-0,35

	Irrigated common wheat  (thousand ha)
	91,72
	99,00
	7,94
	98,66
	7,57

	Non irrigated rye  (thousand ha)
	32,88
	33,05
	0,51
	31,78
	-3,35

	Irrigated rye  (thousand ha)
	3,12
	3,32
	6,25
	3,32
	6,25

	Non irrigated barley  (thousand ha)
	1959,05
	1963,05
	0,20
	1928,02
	-1,58

	Irrigated  barley  (thousand ha)
	117,50
	129,30
	10,04
	126,72
	7,85

	Non irrigated oats  (thousand ha)
	110,75
	114,70
	3,56
	111,81
	0,96

	Irrigated grain maize  (thousand ha)
	267,39
	249,88
	-6,55
	251,37
	-5,99

	Non irrigated sunflower  (thousand ha)
	363,65
	381,49
	4,91
	379,21
	4,28

	Irrigated sunflower  (thousand ha)
	87,30
	82,58
	-5,41
	83,82
	-3,99

	Non irrigated vetch  (thousand ha)
	29,55
	26,03
	-11,91
	26,16
	-11,47

	Non irrigated alfalfa  (thousand ha)
	31,25
	40,69
	30,21
	40,69
	30,21

	Irrigated alfalfa  (thousand ha)
	41,48
	48,91
	17,89
	48,57
	17,08

	Non utilised area  (thousand ha)
	 
	 
	 
	46,53
	 

	UTILISED AREA (summary)
	 
	 
	 
	 
	 

	Non irrigated COP crops area  (thousand ha)
	3334,17
	3324,13
	-0,30
	3277,61
	-1,70

	Non irrigated forage crops area  (thousand ha)
	31,25
	40,69
	30,21
	40,69
	30,21

	Non irrigated other crops area  (thousand ha)
	18,06
	18,67
	3,33
	18,67
	3,33

	 
	 
	 
	 
	 
	 

	Irrigated COP crops area  (thousand ha)
	613,67
	604,62
	-1,47
	604,96
	-1,42

	Irrigated COP crops area  (thousand ha)
	41,48
	48,91
	17,89
	48,57
	17,08

	Irrigated forage crops area  (thousand ha)
	24,79
	26,42
	6,57
	26,42
	6,57

	DUAL VALUES OF LAND
	 
	 
	 
	 
	 

	PMP dual values
	 
	 
	 
	 
	 

	Mean dual value of non irrigated land (€)
	211,72
	75,47
	-64,35
	 
	 

	Mean dual value of  irrigated land (€)
	505,83
	256,54
	-49,28
	 
	 

	A priori dual values
	 
	 
	 
	 
	 

	Mean dual value of non irrigated land (€)
	167,17
	 
	 
	38,25
	-77,12

	Mean dual value of irrigated land (€)
	409,50
	 
	 
	158,54
	-61,28

	ECONOMIC RESULTS
	 
	 
	 
	 
	 

	Gross margin without aid (million €)
	953,70
	958,72
	0,53
	953,07
	-0,07

	Coupled aid (million €)
	831,64
	188,82
	-77,30
	187,49
	-77,45

	Decoupled aid (million €)
	0,00
	637,78
	 
	637,78
	 

	Total aid before modulation (million €)
	831,64
	826,61
	-0,60
	825,28
	-0,76

	Modulation reduction  (million €)
	0,00
	17,49
	 
	17,43
	 

	Total aid after modulation (million €)
	831,64
	809,11
	-2,71
	807,85
	-2,86

	Margin after modulation (million €)
	1785,33
	1767,83
	-0,98
	1760,92
	-1,37

	Mean % of aid in the margin 
	46,58
	45,77
	-1,75
	45,88
	-1,51


� For a full description of the model, see Júdez, L.; de Andrés, R.; Ibáñez, M.; de Miguel, J. M and  Urzainqui, E.: The PROMAPA.G model. GENEDEC Project document. 31 March 2005


� Each farm type included crops covering an area of over 0.1 ha, excluding permanent crops, grassland and sheep kept on some farm types, that there were under 1.5 LU in all cases.


� Use of an ancillary linear program with calibration restrictions.


� Providing the function considered in the model is maximization of gross margin.


� � HYPERLINK "http://www.mapya.es/es/estadistica/pags/preciostierra/Precios_tierra2002.htm" ��http://www.mapya.es/es/estadistica/pags/preciostierra/Precios_tierra2002.htm�


� If the equivalent annuity is b and V the selling price of land, assuming a discount rate of i, b may be expressed in function of V as follows:





� EMBED Equation.3  ���





That is to say, b = i*V. In this study: i=4%.
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