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Abstract The decoupling of CAP payments leads production decisions and resources allocation to be more dependent on market prices and competitive advantages. The objective of this paper is to assess the effects of CAP trends on the montado/dehesa traditional ecosystem of Mediterranean regions in terms of farm income, land, labour and capital. A positive mathematical supply model disaggregated by the montado agro-forestry production systems of the Alentejo region in southern Portugal is developed. The results show that decoupling payments of CAP have negative economic effects on agricultural activities and resource use. Agricultural income increases with single farm payments but the foreseen increases in prices do not compensate the loss of the Agenda 2000 area payments in terms of competitiveness. These results reinforce the need to promote alternative agricultural and non-agricultural activities and policies in Mediterranean rural European areas and regions. © 2011 Society for Policy Modeling. Published by Elsevier Inc. All rights reserved. JEL classiﬁcation: Q2; Q25; C6; C61 Keywords: Common agricultural policy; Positive mathematical programming; Montado Ecosystem; Decoupling
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1. Introduction Until the early nineties of the last century, common agricultural policy (CAP) was mainly oriented to support markets. Prices were guaranteed and complemented by export subsidies and import restrictions. Agricultural production was stimulated through guaranteed prices and farm incomes depended on output prices and quantities. Over the last two decades, CAP was reformed four times mainly to shift support from production and prices to direct income supports. The MacSharry reform in 1992 (REG. CEE 1765/92 and 1766/92), affected mainly arable crops (cereals, oilseeds and protein crops) and beef meat, and changed radically the way European Union (UE) provides income support to farmers. Guaranteed prices of arable crops and beef meat were progressively aligned with world prices, being this reduction compensated by arable crop area and livestock head payments. For arable crops it was also implemented an obligatory but compensated system of set-aside land. The second CAP reform known as Agenda 2000 was held in 1999 and, reinforced the objectives of agricultural competitiveness, sustainability and multi-functionality that guided the previous reform. The main changes were related with the milk market scheme and the introduction of Rural Development Policies (the 2nd pillar). The mid-term review (MTR) of CAP in 2003 (EU REG. 1782 to 1788/03) was aimed at reducing the disequilibrium in agricultural markets, enhance agricultural competitiveness, and mitigate environmental impacts, through the decoupling of supports. This reform provides a new support scheme that replaces the arable crop area payments of Agenda 2000 by a single farm payment (SFP) based on historical entitlements and on the compromise of keeping land in good agricultural and environmental conditions. Some crop agricultural product support schemes were not included in the decoupling process, such as the agro-environmental subsidies and the payments for farms in less favoured areas. In the Health Check, last CAP Reform, approved in January 2009 (REG. EU 72 to 74/2009) the decoupling of support was further strengthened. This reform introduces some adjustments in order to simplify CAP, grab new market opportunities and prepare it to face new challenges such as climate change, water management and bio-energy. The most important aspects are the complete decoupling of all compensatory payments and its modulation to support the European Agricultural Fund for Rural Development. The decoupling of CAP payments leads production decisions and allocation of resources to be more dependent on market prices and competitive advantages (Katranidis & Kotakou, 2008). These authors argue that decoupled payments are production neutral, increase farmers’ wealth and lead to lower risk aversion levels, being expected a new allocation of land, labour and capital resources. Marques (2004) states that the Portuguese farmers will change from arable crops to extensive livestock production or other crops with competitive advantages such as vineyards, olives, fruits, horticulture and forest. The less competitive farmers will leave agricultural production and expected increases in prices will not compensate the loss of Agenda 2000 payments by area and livestock units. This paper proposes to evaluate the effects of CAP trends on agricultural incomes and allocation of land, labour and capital of the Mediterranean montado ecosystem. This ecosystem is the traditional agricultural extensive production system of the Mediterranean region. In southern Portugal, in Alentejo region, the forest of Quercus ilex spp. rotundifolia and Quercus suber dominates and covers about 2 million hectares. In Spain is known as “dehesa” and covers pasture areas around 6 million hectares in the Southwest of Iberian Peninsula, mainly of Extremadura,
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Andalucia, Castilha La Mancha y Castilha León, that represent 47% of total land for agricultural purposes (Contador, Scnabel, Cuenca, Mateos Rogrigues, & Amelia, 2005, p. 43). This ecosystem also covers significant areas of other southern European countries, namely in France, Italy and Greece. The paper, focus specifically in the region of Alentejo, for CAP instruments and support levels on place in Portugal. A positive mathematical programming (PMP) model, based on Helming, Peeters, and Veendendaal (2001) and Fragoso, Carvalho, and Henriques (2008), was used to represent the production systems and the different conditions of agricultural competitiveness in the Alentejo region. The PMP framework was formalised by Howitt (1995), but even before it was employed in several policy models (House, 1987; Kasnakoglu & Bauer, 1988; Horner, Corman, Howitt, Carter, & Macgregor, 1992). Since then many developments of PMP have been made. There are reported by Heckelei and Britz (2005) and Henry de Frahan et al. (2007). CAPRI in Germany (University of Bonn), EUROTOOLS in Italy (University of Bologna), SEAMLESS in Netherlands (University of Wageningen), PROMAPA in Spain and SEPALE and CAE in Belgium (University of Ghent and University Catholic of Louvain) are some examples of research projects financed by European Union, which use the same basic PMP methodology in the analysis of CAP reforms effects, at aggregated and farm levels. In the next section it is discussed the decoupling supports and the resource allocation. In the third section, the main characteristics of the Alentejo montado agro-forestry production systems are presented. The fourth section introduces the PMP approach and describes the model used. The two final sections are reserved for the results and conclusions, which are obtained considering the SFP and the full decoupling supports, under prices of the base year and those expected for 2013 and 2020.



2. Decoupling and resource allocation Since MacSharry reform in 1992 until the MTR in 2003 CAP used three basic policy tools – intervention prices, area and livestock head payments, and a compulsory set-aside in the case of arable crops. In 2005 the area and livestock head payments of previous reform are replaced by a SFP based on historic entitlements (REG. EU 1698/2005). Each farmer has the right to receive a payment equal to the average value received in the period of 2000–2002. The SFP is linked to the farm and can be tradable among the farmers, even without land. In Portugal the SFP is completely decoupled from production or acreage crop. For sheep and goats, only 50% of payments are decoupled, while for bovines they were kept linked to suckling cows and the premium of slaughter calves was decoupled in 25%. The trend is to reinforce the decoupling payments as it is foreseen in the CAP Health Check reform. The SFP and full decoupling should change substantially crop patterns, agricultural incomes and allocation of resources (Fragoso & Marques, 2007). Courleux, Guyomard, and Piet (2008) treated the SFP as a decoupled production subsidy linked to farm area and analysed this subsidy’s impact based on Josling (1974), Gardner (1983), Bullock, Salhofer, and Kola (1999) and Bullock and Salhofer (2003). Following these studies the restricted profit function for each farmer can be defined as: π(p, w, h) = Max[py − ωi; y = f (i, x)] y,l



(1)
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where p is the output price, y is the output level, i is the vector of input quantities other than land, ω is the vector of input prices, x is the land quantity and f(i, x) is an individual well-behaved production function. Without policy, the farm maximizes his profit by the optimal number of hectares at the rental price r: Maxπ(p, w, x) − rx x



(2)



Differentiating (2) in order to r, the following land demand functions obtained: x(p, w, rwp ) ≡ D(rwp ) = S(rwp )



(3)



where D(r) is the aggregate land demand and S(r) is the land supply function. With an area payment a for each hectare, the profit function and the land demand functions are: Maxπ(p, w, x) − rx + ax



(4)



X(p, w, r ∗ − a) = D(r ∗ − a) = S(r ∗ )



(5)



h



The subsidy policy moves up the inverse land demand D−1 (x) to D−1 (x) + a and then the land rental price increase from rwp to ra . Landowners seem to be those who benefit more with the subsidy. The variation of producer surplus is positive only if ra − rwp < a. In a decoupling payment regime the farmer profit became: Maxπ(p, w, x) − rx + bn − v(n − n0 ) x



s.t.



(6)



0 ≤ n < x; n ≤ N



where b is the value of payment entitlements, n is the number of entitlements, n0 is the initial number of entitlements, v is the rental price of entitlements, N is the total number of entitlements and the v(n − n0 ) represents the cost of renting in, or the earnings of renting out, additional payments at a price v per unit. If the farmer wants to maximize his profit, optimizing only his hectares number, the new land demand function, remains as in Eq. (3), without policy. In this case the SFP, which is given in Eq. (6) by b × n, do not have any influence on land rental price. The analysis shows that replacing area payments, as a in Eq. (4), by the decoupled payments b × n in Eq. (6) change the demand land function, and leads to a decrease in the land rental price from ra to r wp . In this context, changes on land allocation are also expected. According to neo-classical theory, resources allocation is determined by its marginal value or opportunity cost. At equilibrium the marginal value of the resource must equal its price. Replacing the coupled payments by decoupled payments reduces the land rental price and the earned income from farm production. Some impacts should occur on allocation resources, other than land, as labour and capital. Several empirical studies indicate that a shift from coupled to decoupled payments have led to a decrease in farm labour (Douarin, 2008; Hennessy, 2007; Ooms & Hall, 2005; El-Osta, Mishra, & Ahearn, 2004).
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3. Montado agro-forestry production systems The montado ecosystem is a Mediterranean ecosystem that covers about 2 million hectares in the Alentejo region, of which 1 million hectares is weak or dense forest of Q. ilex spp. rotundifolia and Q. suber. This ecosystem has been used not only for forestry but also for agricultural activities as extensive grazing activities, which contribute to the ecosystem sustainability. Very different agro-ecological conditions inside this ecosystem area determine specific economic profiles, which show a differentiated range of land allocations and resource productivity levels. The management of such a heterogeneous ecosystem is very complex. The Évora University’s Unit of Macro-ecology and Conservation (2005) studied the montado ecosystem based on climatic factors, forest characteristics, dominant agro-forestry use, and average farm size. A non-hierarchical multivariate analysis and non-linear methods allowed the identification of six different sub-regions with different agro-forestry production systems, which are linked with the diversity of resources and how they are used and valued by resident population (Table 1). Sub-region A is characteristic from Alentejo inner zones with low precipitation and good to medium soils. These zones have generally small forest areas, being Q. ilex spp. rotundifolia the dominant specie. Their economic activity is mainly animal production, particularly beef cattle and Alentejo swine, in an extensive way. This production pattern determines soil occupation, predominating spontaneous pastures. In this sub-region most of the area is concentrated in big farms over 500 ha.



Table 1 Alentejo representative Montado agro-forestry production systems (MAPS). Sub-region



Climatic factors



Forest characteristics



Agro-forestry use



Average size



A



Inner zones with low level of precipitation



Weak forest of Quercus ilex spp. rotundifolia



Big farms



B



Inner zones with low level of precipitation



Quercus ilex spp. rotundifolia with high density



C



Littoral zones with good level of precipitation



Quercus ilex spp. rotundifolia and Quercus suber with high density



D



High inner zones with good level of precipitation



Quercus ilex spp. rotundifolia with low density



E



Inner zones near littoral with good level of precipitation



Quercus suber with high density



F



Inner zones with low level of precipitation



Quercus ilex spp. rotundifolia and Quercus suber with high density



Good to medium soils with pastures under trees, beef cattle and extensive swine Medium to poor soils with gras and grazings activities, under trees or not and beef cattle Medium soils with olive oil, vineyards systems and grazing with beef cattle and sheep Poor soils with grazings activities, under trees or not, beef cattle and extensive swine Poor and medium soils with cereals and pastures, under trees or not and beef cattle Good soils with cereals and pastures, under trees or not and beef cattle



Source: Évora University’s Unit of Macroecology and Conservation (2005).



Small to medium farms



Small farms



Medium to big farms



Small farms



Small to medium farms
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Sub-region B is present in Alentejo inner zones with low precipitation, but the soils are medium to poor. The forest has high density of Q. ilex spp. rotundifolia, and the rotations are usually long term forages-pastures rotations, under trees or not. Beef cattle is its main economic activity and a large area is concentrated in small to medium farms, with less than 200 ha or between 200 and 500 ha. Sub-region C occurs in littoral zones with good precipitation level and the soils are of medium productivity. Q. suber and Q. ilex spp. Rotundifolia are present with high densities. Vineyards to produce quality wines, beef cattle, sheep and Alentejo swine, are the main activities. Most of the area is occupied by small farms with less than 200 ha. Sub-region D occurs in the uplands of inner zones of Alentejo, with good precipitation level. In the agro-forestry pattern, the low density Q. ilex spp. Rotundifolia dominates. Beef cattle and Alentejo swine, are the main activities and the rotations are usually long term forage-pastures, under trees or not, and in poor soils. Farms are medium, between 200 and 500 ha, to big, over 500 ha. Sub-region E is characteristic from inner zones that are close to littoral and have good precipitation level. There are important high-density Q. suber spots. Farms are usually small with less than 200 ha of poor to medium soils and their economic activity is mainly beef cattle. Food for cattle comes from the farm and is mainly composed by wheat straw and stubbles, and spontaneous or improved pastures. Finally, sub-region F is associated to the Alentejo inner zones with low precipitation levels and good soils. Frequently high density spots of Q. ilex spp. rotundifolia or Q. suber can be observed. Animal production, mainly cattle, is the main economic activity. The rotation system is cereallong term pastures (spontaneous or improved) and the farms are generally small to medium size, with less than 200 ha or between 200 and 500 ha. The economic analysis is based on these six sub-regions to represent the complex and heterogeneous regional agro-ecological conditions. Each one corresponds to a homogenous area of agricultural supply of the montado ecosystem in the Alentejo region, in which specific decisions of production and resource allocation are taken. In other countries of southern Europe the particularities of the montado ecosystem are similar. The main differences are related with forest density and with the percentage of Q. ilex spp. rotundifolia and Q. suber areas. Among countries such as Portugal, Spain, France, Italy or Greece there are socio-economic specificities which determine some differences on the agro-forestry systems and at the economic profile’s level. In addition, CAP levels of support may vary for different countries and regions but main policy instruments in place always belong to CAP. Hence, expected implications of this policy trends have different magnitude but are also expected to go in the same direction. 4. The positive mathematical programming model The PMP framework formalised by Howitt (1995) employs programming constraints and positive inference from the base year situation, and automatically calibrates models using minimal data, without additional constraints. The resulting models provide smoothly responses to policy changes, and information priors or supply elasticities can be specified. It is consistent with the micro-economic theory and allows the accommodation of heterogeneous quality of resources and aggregation errors. After the paper of Howitt (1995) many developments of PMP have been made. Paris and Howitt (1998) introduced Entropy Maximization in the traditional calibration procedure of PMP. Gohin
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and Chantreil (1999) introduce a procedure to provide a non-zero coefficient for the marginal activities at the non-linear objective function. Helming et al. (2001) include exogenous supply elasticities to calibrate the target function coefficients. Judez, Chaya, Martinez, and González (2001), proposed to perform calibration without solving the model in the first step of PMP. Röhm and Dabbert (2003) developed a method that better accommodate the substitution effect between different technologies of the same crop. Júdez et al. (2008a) suggests a procedure for including in the PMP model activities that are not observed in the base year. Due to the criticisms against the use of a linear technology in limiting resources and the zero marginal value for one of the calibrating constraints, Paris (2001) expand the PMP framework into a Symmetric Positive Equilibrium Problem (SPEP). Britz, Heckelei, and Wolff (2003) addressed several conceptual concerns mainly related with the economic interpretation of this approach. Another important development was the econometric estimation of the model parameters using datasets of several years proposed by Heckelei and Wolf (2003) and Buysse, Van Huyllenbroeck, and Lauwers (2007). In the last two decades PMP has been widely applied to analyse policies effects on the agricultural sector. In addition to the above references other relevant works that use PMP have been published by Heckelei and Britz (1999), Röhm and Dabbert (1999), Barkaoui, Butault, and Rousselle (2001), Arfini, Donati, and Paris (2003), Judez, de Miguel, Piniés, Legorburu, and Miguel (2003), Buysse et al. (2004), Fragoso (2004), Blanco and Iglesias (2005), Adenaeur et al. (2006), Arfini, Donati, and Paris (2008), Júdez et al. (2008b), Fragoso, Carvalho, et al. (2008) and Medellín-Azuara et al. (2009). The analysis of economic effects of CAP trends on the montado ecosystem is based on a regional PMP model disaggregated by the six sub-regions which are presented in Table 1. The model structure is inspired on Arfini et al. (2003), and it was used as calibration procedure the exogenous supply elasticities (Helming et al., 2001; Fragoso, Carvalho, et al., 2008). The model maximizes an aggregated regional non-linear (quadratic) profit function subjected to the structural constraints of each sub-region. Simulations are carried out simultaneously for all subregions considering their constraints. The decisions taken on each sub-region are linked with the other sub-regions in a problem of simultaneous optimization. The model was implemented in three steps such as in the traditional approach of Howitt (1995). First, a linear model with calibration constraints to crops and livestock allocation in the base year is solved. Second, the Lagrange multipliers from calibration constraints of the first step are used to calculate the parameters of a non-linear cost function. Third, the calibrated non-linear cost functions are introduced into a profit maximization program, which allows the reproduction of the base year situation without calibration constraints. In the first step the linear model with calibration constraints is as follows:    Max = (pcm − ωcm )xcm + (pkm − ωkm )tkm (7) x≥0



s.t.



 c







c



acjm xcm +



m







k



akjm tkm ≤ ljm



∀j, m



m



(8)



k



dfm tkm − xfm = 0



∀f, m



(9)



k 0 xcm ≤ xkm + e ∀c, m



(10)
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where sub-index c, f and k correspond to selling crop type, feeding crop type and livestock process, respectively, j refers to production factors land, labour and capital, and m to the sub-region. Eq. (7) is the objective function that maximizes the regional short term profit. Decision variables are selling crop area xcm and livestock processes tkm by each sub-region m. The marginal revenues of crop c and livestock k for region m are pcm and pkm , and the unitary cash variable costs are given by ωcm and ωkm , respectively. Selling crops are cereal and oilseeds (soft wheat, durum wheat, maize, rice and sunflower), permanent crops (fruits and vegetables, olive trees and vineyards), fallows and set-aside and forestry activities. Crops are also set according with compensatory payments, agri-environmental payments (REG. EU 1257/1999) and without subsidies. Livestock processes include extensive beef production disaggregated by breeding and calves productions, sheep and Alentejo’s swine, which is an exclusive extensive production system of swine in the countryside of Alentejo and some rural regions in Spain. Feeding crop areas xfm are valued indirectly by livestock activities. For fallows also was used the opportunity cost related with earns of other economic activities than agriculture, as the touristic exploitation of land and rural resources The resource constraints are represented by (8), in which the parameter ljm is the availability of the production factor j in the sub-region m, and acjm and akjm are, respectively, crop and livestock technical coefficients. Eq. (9) is defined by crop feeding f and sub-region m, and makes the links between livestock tkm units and crop feeding areas xfm . The matrix dfm is the feeding crop area needed by livestock unit. Sets (10) and (11) are the calibration constraints that upper bounds decision variables to the 0 and livestock t 0 allocation observed in the base year for each m sub-region. In the right crop xcm km hand side of these constraints it is added a small number ε to avoid a degenerate dual solution. In the second step the parameters of non-linear cost functions are calculated. There are many possible functional forms, but a quadratic cost function is the simplest general form. Then, let represent the non-linear functions of total costs for crops and livestock by (12) and (13). 1 2 TCcm = αcm xcm + βcm xcm 2 1 2 TCkm = αkm tkm + βkm tkm 2



∀c, m ∀k, m



(12) (13)



where α and β are the intercepts and the slopes of linear marginal cost functions of crop c and livestock k in sub-region m. The parameters of total cost functions are then specified such as the following linear marginal cost functions: 0 MCcm = αcm + βcm xcm = ωcm + ρcm



(14)



0 = ωkm + ρkm MCkm = αkm + βkm tkm



(15)



Assuming that marginal revenues equal marginal costs, the coefficients β are given by: βcm = 0 0 and β pcm /ηcm xcm km = pkm /ηkm tkm , where ηcm and ηkm are price-elasticities of supply crop c 0 and and livestock kin sub-region m. The intercepts points α are now: αcm = ωcm + ρcm − βcm xcm 0 αkm = ωkm + ρkm − βkm tkm .
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(16) (17)



In the third step the non-linear cost functions composed in the last step are introduce in the following profit maximization program:      pcm 1 pcm 2 Max xcm + pcm − xcm − ωcm + ρcm − x = cm 0 ηcm 2 ηcm xcm c m x≥0    pkm 1 pkm 2 (18) tkm + + pkm tkm − ωkm + ρkm − t 0 km ηkm 2 ηkm tkm k m s.t.







acjm xcm +



c











akjm tkm ≤ ljm



∀j, m



(19)



k



dfm tkm − xfm = 0



∀f, m



(20)



k



Eq. (18) is the new objective function in which the positive terms are the regional revenues and the negative terms are the regional cost functions calibrated with the sub-regional PMP coefficients. This program is only constrained by the set (19) which is as (8) from the first step. Agricultural costs and revenues in the model were based on the Official Network of Agricultural Account data (RICA) and Fragoso, Carvalho, et al. (2008). For the model calibration, information from Fragoso, Martins, and Lucas (2008) concerning agricultural areas and livestock units was used. The model was calibrated to the baseline scenario of Agenda 2000, and was applied to evaluate the economic effects of CAP trends, considering the MTR scenario of 2003 and the health check (HC) of CAP approved in 2009. 5. Results The model results, for land allocation, livestock and economic indices are presented in Tables 2, 3 and 4, respectively. The baseline scenario considers the area and livestock payments of Agenda 2000, the price year of 2005 and a system of set aside that was set at 10% of arable land area. In the MTR scenario the area payments were fully decoupled to arable land crops, and livestock head payments were decoupled in 50% to sheep. Bovines and agri-environmental measures remained linked to area or livestock heads. For the HC scenario the payments were fully decoupled. These two scenarios were run with the price year of 2005 and with the foreseen prices to 2013 and 2020, respectively (Soares, 2005). In the baseline scenario the model results reproduces the observed situation. The single subregions show different behaviors, due to variations on the profitability processes among them. The introduction of SFP in the MTR scenario produces important effects on allocation of land, labour and capital and on the net farm income. In the Alentejo region the surface of cereals
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Table 2 Land allocation at regional and sub-regional levels by policy scenarios (% of total area). Baseline scenario



MTR 2003



Health check



2005 prices



2013 prices



2005 prices



2020 prices



Alentejo region: 1,964,798 ha Cereals and oilseeds 11.9 Permanent crops 8.4 Pastures and forages 52.8 Fallow 17.6 Forest 9.3



1.0 2.6 53.2 24.3 11.9



2.2 5.5 57.1 22.7 11.3



0.8 2.4 41.2 24.4 11.9



1.8 6.6 42.2 24.4 11.9



Sub-region A: 360,527 ha Cereals and oilseeds 16.3 Permanent crops 9.9 Pastures and forages 45.0 Fallow 20.5 Forest 8.3



1.6 2.4 46.5 35.5 14.0



2.4 5.5 49.2 30.6 12.3



1.1 2.4 38.5 35.7 14.1



1.8 7.6 39.8 35.8 14.1



Sub-region B: 651,622 ha Cereals and oilseeds 11.9 Permanent crops 8.3 Pastures and forages 53.4 Fallow 20.8 Forest 5.6



1.0 1.5 54.2 28.5 7.5



1.3 3.9 58.5 28.5 7.5



0.7 1.4 41.2 28.5 7.5



0.9 4.2 42.3 28.5 7.5



Sub-region C: 218,201 ha Cereals and oilseeds Permanent crops Pastures and forages Fallow Forest



12.7 14.5 48.2 17.1 7.4



1.3 8.1 49.9 28.6 12.1



1.2 15.3 52.0 21.9 9.7



1.0 7.4 38.7 30.0 12.7



1.2 18.4 38.6 29.4 12.4



Sub-region D: 550,143 ha Cereals and oilseeds 8.5 Permanent crops 3.9 Pastures and forages 57.9 Fallow 15.9 Forest 13.8



0.6 1.5 57.3 16.6 14.8



3.5 3.1 61.9 16.7 14.8



0.4 1.4 43.7 16.6 14.8



3.2 3.8 44.7 16.6 14.8



Sub-region E: 132,077 ha Cereals and oilseeds 0.7 Permanent crops 13.1 Pastures and forages 65.1 Fallow 4.0 Forest 17.2



0.0 3.0 63.7 3.9 17.2



0.2 6.7 68.9 3.9 17.2



0.0 2.5 49.0 3.9 17.2



0.1 6.8 50.4 3.9 17.2



Sub-region F: 52,228 ha Cereals and oilseeds Permanent crops Pastures and forages Fallow Forest



3.0 3.6 31.0 8.0 5.5



6.9 7.4 33.4 8.3 5.5



2.9 3.5 24.7 8.0 5.5



6.2 9.7 25.4 8.2 5.5



44.0 7.8 31.6 11.6 5.0



Source: PMP model results.
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Table 3 Livestock allocation at regional and sub-regional levels by policy scenarios (1000 heads). Baseline scenario



MTR 2003



Health check



2005 prices



2013 prices



2005 prices



2020 prices



Alentejo region: 1,964,798 ha Beef cattle 232,925 Sheep 159,422 Swine 8748



242,028 154,336 9025



262,628 162,720 9058



159,786 145,676 9035



167,406 145,632 9136



Sub-region A: 360,527 ha Beef cattle 36,627 Sheep 31,499 Swine 2534



39,237 31,135 2657



41,981 32,556 2651



28,273 29,423 2659



30,310 29,423 2690



Sub-region B: 651,622 ha Beef cattle 98,522 Sheep 54,633 Swine 3167



102,398 52,806 3244



111,856 55,974 3282



67,411 49,796 3244



70,636 49,796 3282



Sub-region C: 218,201 ha Beef cattle 22,657 Sheep 21,773 Swine 1509



24,520 21,436 1576



25,714 22,245 1559



14,920 20,336 1583



14,825 20,292 1598



Sub-region D: 550,143 ha Beef cattle 54,865 Sheep 36,859 Swine 1128



55,571 35,086 1137



60,831 37,222 1150



35,781 33,056 1137



37,449 33,056 1150



Sub-region E: 132,077 ha Beef cattle 14,592 Sheep 9904 Swine 0.099



14,599 9361 0.099



15,999 9935 0.100



9589 8815 0.099



10,139 8815 0.100



Sub-region F: 52,228 ha Beef cattle 5662 Sheep 4754 Swine 0.311



5704 4512 0.312



6247 4788 0.316



3811 4250 0.312



4046 4250 0.316



Source: PMP model results.



and oilseeds diminishes from 11.9% to only 1% of total area, and permanent crops fall 70%. Simultaneously there is an increase of pastures and forages (1%), fallows (38%) and forests (27%). Beef bovines and Alentejo swines increase about 3% and sheep, with a rate of 50% decoupling, decrease 3%. The net farm income rises to 91.2 D /ha, but the land demand falls to 93% of the total area. These trends can be observed in all sub-regions, but the more important takes place in the sub-region F, where the land demand is only 51% mainly due to the decreasing area of cereals and oilseed from 44% to only 3% of the total area. In the sub-regions A and C an important raise on the areas allocated to forest and fallow can be observed, the last one being also associated with non-agricultural activities in the countryside. These two sub-regions are the only that present positive land shadow prices (0.6 and 3.6 D /ha). In the HC scenario with the full decoupling of payments, not only the cereals and oilseeds areas decrease, but also the area of pastures and forages decrease from more than 50% in the previous
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Table 4 Economic indices at regional and sub-regional level by policy scenarios. Variables for Alentejo and by type of MAPS Baseline scenario MTR 2003



Health check



2005 prices 2013 prices 2005 prices 2020 prices Alentejo region: 1,964,798 ha Net farm income (D /ha) Revenue from market/subsidies Operational capital (D /ha) Labour (h/ha) Land demand (ha)



84.9 1.6 179.3 12.0 100.0



91.2 1.2 115.2 9.2 92.9



201.8 2.4 163.3 14.0 98.7



102.8 1.1 95.6 7.9 80.7



245.1 2.7 160.7 15.2 87.0



Sub-region A: 360,527 ha Net farm income (D /ha) Revenue from market/subsidies Operational capital (D /ha) Labour (h/ha) Land demand (ha) Land price



203.5 1.7 186.6 13.5 100.0 35.0



191.0 1.5 120.2 10.2 100.0 0.6



313.2 2.7 170.1 16.1 100.0 10.8



213.4 1.1 105.4 9.2 91.7 0.0



390.3 2.7 185.0 19.2 99.0 0.0



Sub-region B: 651,622 ha Net farm income (D /ha) Revenue from market/subsidies Operational capital (D /ha) Labour (h/ha) Land demand (ha) Land price



34.5 1.3 178.1 11.9 100.0 17.6



48.6 1.1 115.6 8.7 92.7 0.0



114.5 1.7 144.1 12.0 99.7 0.0



57.7 0.8 93.0 7.3 79.3 0.0



132.1 1.5 127.6 11.8 83.5 0.0



Sub-region C: 218,201 ha Net farm income (D /ha) Revenue from market/subsidies Operational capital (D /ha) Labour (h/ha) Land demand (ha) Land price



90.2 2.0 204.8 17.0 100.0 35.0



102.3 1.9 146.5 14.6 100.0 3.6



352.2 4.1 209.6 25.3 100.0 20.1



116.8 1.5 124.9 12.8 89.7 0.0



495.8 4.7 223.5 29.6 100.0 1.6



Sub-region D: 550,143 ha Net farm income (D /ha) Revenue from market/subsidies Operational capital (D /ha) Labour (h/ha) Land demand (ha) Land price



74.3 1.6 162.0 8.8 100.0 3.7



76.7 1.1 98.7 7.0 90.8 0.0



173.7 2.0 162.0 10.3 100.0 0.0



86.328 0.9 80.0 5.9 76.8 0.0



182.207 2.4 157.1 10.8 83.1 0.0



Sub-region E: 132,077 ha Net farm income (D /ha) Revenue from market/subsidies Operational capital (D /ha) Labour (h/ha) Land demand (ha) Land price



−1.6 1.9 155.7 11.4 100.0 0.1



7.7 1.4 112.5 8.2 87.8 0.0



127.3 2.9 151.0 12.8 96.8 0.0



10.6 1.2 90.9 6.8 72.6 0.0



173.1 3.4 138.6 13.3 78.4 0.0



Sub-region F: 52,228 ha Net farm income (D /ha) Revenue from market/subsidies Operational capital (D /ha)



204.5 1.2 281.1



251.0 0.8 126.2



378.1 1.5 205.1



252.2 0.7 112.0



448.1 1.9 237.6
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Table 4 (Continued) Variables for Alentejo and by type of MAPS Baseline scenario MTR 2003



Health check



2005 prices 2013 prices 2005 prices 2020 prices Labour (h/ha) Land demand (ha) Land price



17.0 100.0 5.0



10.8 51.1 0.0



18.1 61.6 0.0



9.9 44.6 0.0



22.2 54.9 0.0



Source: PMP model results.



scenarios to 41.2% of total area. This is due to diminishing of beef cattle and sheep heads in 31% and 9%, respectively. The Alentejo’s swine maintain the same growth than in MTR scenario (3%), as well as areas of fallow (24.4%) and forest (11.9%). The full decoupling of payments could even increases the net farm income (102.8 D /ha), but the ratio revenue/subsidies falls to 1.1, raising dependence from institutional revenues. The use of land, labour and capital is lower than in the scenarios of Agenda 2000 and MTR. The increase in cereals and oilseeds prices considered for 2013 and 2020 does not bring production to initial levels, showing that it does not compensate the loss of Agenda 2000 area payments. For livestock and pastures and forages, the increase in prices more than compensates the effects of the SFP in the MTR scenario, but not the effect of the full decoupling considered in the HC scenario. The regional net farm income rises from the 84.9 D /ha in the baseline scenario to 201 D /ha in 2013 and to 245 D /ha in 2020. The labour use surpass the initial levels of Agenda 2000 and the land demand reaches 99% and 87% of total area, respectively. At the sub-regional disaggregated level the same trends are observed, being the sub-regions A and C the territorial units that have the best conditions to accommodate the effects of CAP changes. These results indicate that the main effects of CAP trends, associated with the decoupling of payments and with the transference of supports from the first to the second CAP pillar (the rural development pillar), will promote the adoption of extensive agricultural systems based on pastures, livestock and forest activities. The arable land areas, namely cereals, will greatly decrease. Although diminishing the land demand, farm incomes should increase. This is politically sound result since it seems to be a biased result mainly due to the decoupling of payments – only a part comes from the agricultural markets from the expected raising prices. The reduction of land demand and of arable land areas will have negative consequences on the agribusiness opportunities. However the decoupling of payments and the associated environmental compromises might open new opportunities for non-agricultural business in rural areas. The evidence of results of CAP trends consequences’ results on agricultural incomes and resources allocation for the specific context of the montado ecosystem in the Alentejo region and more broadly for European Mediterranean areas, confirm hypothesis and conclusions discussed and achieved by previous studies. Martins and Marques (2006) tested the hypothesis that the transference of CAP supports from the first to the second pillar would have consequences on the farm income and on agricultural technologies. The results indicate also the adoption of extensive technologies as direct seeding and reduced tillage on cereals production. In this case due to measures that stimulated the adoption of these technologies there is also a reduction on the risk and income rise. However the direct seeding and reduced tillage have less requirements of labour and capital than the traditional technologies, which should contribute to reduce the socio-economic relationships between agricultural and other activities and consequently to reduce agribusiness opportunities.
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Viaggi, Raggi, and Paloma (2010), with the objective to study the role of farm-household surveys and farm-household models in assessing the impact of SFP and CAP decoupling payments, obtained results that show important reductions on the values of agricultural investments at 2013 and 2021 in various EU plain arable lands regions such as France, Hungary and Italy and German mountain arable lands. The same study also predict reductions on livestock investments namely in German and Hungary plain regions and in the Italy mountain regions. However Risov (2004) shows that CAP support redistribution in the Agenda 2000 reform could have great impacts on rural development. The author argues that commercial farmers do not necessary suffer the consequences of reallocated supports to the non-commercial farms because the consumption of private goods by both households should increase. Psaltopoulos, Balamou, Skuras, Ratinger, and Sieber (2010) use a CGE model to assess the economic effects of CAP pillars in two European Union areas. The results for the first pillar show that full decoupling of payments and increased modulation generate negative effects that are not fully compensated by efficiency gains. 6. Conclusions Since 1992 CAP was reformed four times, and shifted from a sector policy mainly oriented to markets, to income support and rural development policy aimed at reducing the disequilibrium in agricultural markets, facing new challenges as climate changes, water management and bioenergy and grabbing new market and business opportunities in the countryside areas. The basic policy tools have been intervention prices, area and livestock payments, set-aside land and the Single Farm Payments. Main trends have reinforced the transfers of supports from the first to the second CAP pillar and the full decoupling of payments. This paper evaluates the effects of CAP policy trends on montado ecosystem in Alentejo region, southern Portugal. A positive mathematical programming model was developed, for the specific agro-environmental conditions of six montado agro-forestry production systems in the Alentejo region. Results are obtained according to the different sub-regional behaviors and for the simulations scenarios of Mid-Term Review and Health Check of CAP, considering prices year of 2005, 2013 and 2020. Based on this paper results, main conclusions are that decoupling CAP payments have important effects on allocation of land, labour and capital and on farm income in agriculture of Mediterranean regions where the montado ecosystem dominates. A strong decrease of cereals and oilseeds areas is expected especially in zones of good and medium soils, because increases in prices expected for next decade do not compensate losses of competitiveness of these productions with market support removal. Extensive livestock production systems also loose competitiveness, because price increases do not offset decoupling effects of livestock payments and forage and pasture areas are also expected to decrease. At the same time the non-agricultural activities and forest would grow, namely in the soils of poor and medium productivity and in the medium and big farms. Net farm income will grow up due to Single Farm Payments and increases in prices, which allow better value agro-forestry products at market. Our results for negative effects of CAP trends resource allocation reinforce the need to promote alternative agricultural and non-agricultural activities in the countryside to promote economic activity of rural areas. These effects could be broadly extended to Mediterranean European areas but their magnitude depends of specific regional economic dynamics and policy measures that promote business opportunities and valorization of regional and local agricultural resources and products.
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