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1. Introduction

The European Union regulation in the wine growing sector has experienced a number of changes and 

adaptations throughout the period of integration of the Common Market. The latest general change in general 

regulation for the wine sector dates from 2008; the Council Regulation (EC) No. 479/2008 (EC, 2008) 

repealed direct market intervention (distillations and grape must aid programs), which promoted temporary 

adjustment (grubbing up), as well as changes in vineyard planting rights regulation as from 2015. The specific 

case of this liberalization process was later reconsidered in the June 2013 political agreement on the reform 

of the Common Agricultural Policy (CAP) for the 2014-2020 period, which made planting restrictions 

possible through new decisions by administrative authorizations, though it put an end to their exchange rate 

in the transaction market, which completed the market freedom model with the end of distillations and the 

aforementioned structural adjustment. All this requires rigorous analyses in a context that allows for the 

discerning of the possible consequences this may cause. However, studies presenting an assessment of farm 

producers’ decisions in this context are still scarce.

Added to that, farmers’ decision making is a complex process. Studies, such as Gasson (1973), Smith and 

Capstick (1976), Perkin and Rehman (1994), Sumpsi et al. (1997), Berbel and Rodríguez (1998), Costa 

and Rehman (1999), Willock et al. (1999), Solano et al. (2001), Bergevoet et al. (2004), Eastwood et al. 

(2012), Kanellopoulos et al. (2012), Leach et al. (2012) and Lybbert et al. (2012), all share the conclusion 

that when it comes to making decisions, farm producers take into account not only profit expectation but 

also the correct timing to make said decisions as well as a series of further considerations related to their 

economic, social, cultural and environmental context. Thus, the factors affecting farm producers’ decision 

making on managing options and the risks inherent to that process have generated an extensive literature in 

recent years (Moschini and Hennessy, 2001). Engler and Toledo (2010), Jones (2006), Moran et al. (2007) 

and Toledo et al. (2011) have pointed out the impact of farmers’ socio-demographic characteristics, such 

as educational level, age and gender (McRoberts et al., 2011; Nainggolan et al., 2013) on their decision 

making. An additional component is the degree of risk aversion of farm producers themselves, which is 

makers’ characteristics, further structural factors are relevant, namely land ownership and membership in 

producer organizations (Engler and Toledo, 2010; Nainggolan et al., 2013). Economic determinants as well 

as those affecting business profits when it comes to making decisions are also important, as McRoberts et al. 

(2011), Moran et al. (2007), Nainggolan et al. (2013), Sattler and Nagel (2010) and Teschner et al. (2013) 

point out, as is receiving different types of subsidies (Nainggolan et al., 2013).

That said, following Riesgo and Gómez-Limón (2006), farm producers will make decisions in such a way as 

to satisfy to the extent possible all their objectives taking into account all the relevant factors. Therefore, the 

main objective of this study is to analyze wine producers’ decision making process from a global perspective, 

taking into account various factors (structural, market, geographical, social) and the European regulatory 

policy framework (measured by aid received). In terms of this latter aspect, as stated by Garrido (2006) and 

Riesgo and Gómez-Limón (2006), farm producers are the actors who ultimately receive the corresponding 

programs and as such the success or failure of these programs depends on farmers. Subjects’ actions are 

taken within an opportunity structure interacting with their preference schemes, thus accounting for their 

behavior. In other words, whether or not farm producers decide to adhere to programs will be the result of 

the combination of their preference scheme (formed by their values and attitudes in relation to changes in 

agriculture and agricultural policy) and the structure within which they take action (Garrido, 2006).

The wine sector is not immune to this process. In recent years, as a result of the entry into force of CAP 

regulations in the European Community through the 2008 Common Market Organisation (CMO), this sector 

has witnessed a normative adaptation which greatly affects farm producers’ decisions in relation to their 

holdings (among many other dimensions), especially those regulations related to structural aspects such as 

the management of potential production (planting management regime, permanent abandonment of wine-
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growing areas device or vineyard restructuring and reconversion aid scheme). Added to this, there are further 

structural, spatial, market and social determinants which also affect farmers’ decision making process.

This research will present a logit multinomial model which, following Cabrer et al. (2001), will allow an 

analysis of economic agents’ behavior by capturing the level of probability of certain factors affecting their 

decision making process. This study specifically formulates a Logit Multinomial Model whose data comes 

from the Castilla-La Mancha region (Spain) and the material amounts to a sample of 74,502 plots with 

information provided by the Junta de Castilla-La Mancha 2012 Vineyard Register.

2. Theoretical framework

Literature review

Agricultural policy as public sector action – and public policy in general – have for decades been a decisive 

factor in the decision making process of farm producers and agents involved in the agri-food sector. Following 

Garrido (2006), the different actors in this sector, i.e. administrations, farming organizations and farmers 

themselves have been adopting positions on the matter and have transferred the regulation measures and 

instruments to the strategies they adopt. That said, it is true that farmers are the final beneficiaries and as 

such they decide to accede to any given specific program freely and on an individual basis. It is equally 

true that the decision making process is affected by multiple factors, some of them related to instrumental 

rationales (e.g. the appeal of direct aid) and others based on value-oriented rationales (e.g. the reduction of 

the negative impact of their technology model of choice). Profit maximization, the economic, social, cultural 

and environmental context and the timing of decision making should also be added to the list (Riesgo and 

Gomez-Limon, 2006).

Research on farm producers’ decision making process in different sectors regulated by European agrarian policy 

has been a constant across the EU. In the dairy sector, highly affected by the quota system due to the delayed 

implementation of the quotas, Giannakas and Fulton (2000) show that farm producers take an opportunistic 

course of action in relation to agricultural policy measures. Their paper introduces misrepresentation and 

cheating into the policy analysis of output quotas and subsidies. Analytical results show that when cheating 

occurs output quotas are a less efficient means of income redistribution than is traditionally believed. 

Furthermore, cheating increases the transfer efficiency of output subsidies. The result is that an all-or-nothing 

choice between quotas and subsidies will generally favor the use of subsidies. A combination of quotas 

and subsidies, however, usually remains the most efficient means of income redistribution through market 

intervention. Helming and Peerlings (2002) also study the dairy sector and conclude that the abolition of 

the milk quota system in the Netherlands would result in dairy farmers increasing the number of milking 

cows. Jongeneel and Tonini (2009) conclude that farmers’ response capacities in terms of milk production is 

related to its price. The results in Kempen et al. (2011) show that if quotas were abolished, milk production 

in the EU would increase by more than 4%. Another study by Laepple and Hennessy (2012) notes that milk 

production depends of the real prices of milk.

In terms of the sugar sector, also highly determined by the laying out of production quotas, the study by Nolte 

et al. (2012) concludes that farmers would increase production if the world market price went up. An analysis 

carried out by Rabobank (2013) shows that the abolition of sugar quotas in the EU in 2017 is expected to 

cause an increase in sugar production in the EU, which would also increase competition amongst suppliers.

As to water, the basic input whose regulation is determining for farmers as they tailor the use of it according 

et al. (2001) carried out an analysis of the impact that an increasing price of water 

would have in two irrigation zones. The comparison of the two communities studied show that irrigation 

aversion does not seem to be constant in farmers but rather has a clear relationship with property structure. 

Arriaza et al. (2002) conclude that irrigators’ behavior derives from the maximization of a utility function 

whose sole attribute is profit. Dinar and Saleth (2005) and Gómez (2009) conclude that the public provision 
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of water at subsidized prices has caused an increase in water consumption. Giannoccaro and Berbel (2011) 

point out that a CAP reform would have little impact on farmers’ decisions related to water usage due to the 

decoupling of aids to production.

Finally, it is essential to note that economic, social and environmental dimensions do not have the same effects 

on farmers’ decision making (e.g. CAP agri-environmental measures). Garrido (2006) concludes that when it 

comes to farmers’ preference schemes in relation to agri-environmental policy, the overarching principle is an 

instrumental rationale; the programs are valued as opportunities to boost income. The economic dimension 

generally dominates farmers’ preferences whereas other dimensions, such as the social and environmental 

ones, have little or no impact.

Therefore, although the economic dimension is indeed an important factor in decision making, the complexity 

of this process for farmers within the framework of public regulation and the different factors affecting them 

is nonetheless revealed as, following Freije and Rodríguez (1993), making a decision involves a reflection 

process which needs to take into account the pros and cons of the action alternatives and tries to opt for 

the more efficient one according to the objectives pursued. Now, as stated by Garrido (2006), taking a 

unidimensional approach which focuses solely on the economic dimension as the driving force in farmers’ 

decisions is insufficient in terms of accounting for the complex and heterogeneous agriculture reality seen 

as a space of production and sociocultural reproduction. If we bear in mind the increasingly multi-functional 

task attributed to farmers, it is our belief that a multi-dimensional approach (considering multiple factors) 

to their preference schemes is the most appropriate in the current context.

In the case of the wine sector there are a few minor previous actions but so far exclusively related to the impact 

of the potential liberalization of planting rights (AEWR-UMR MOISA (2012), the European Parliament 

(2012), COPA-COGECA (2012) and the Report commissioned to the High Level Panel (2013). Furthermore, 

the paper by Deconinck and Swinnen (2013) provides a theoretical analysis of the economic effects and the 

social implications of planting rights. A model is proposed which takes into account land and production, 

trade restrictions and regional and national reserves. The model shows that liberalization creates winners 

and losers. Among the winners we find consumers, who benefit from larger wine supplies at lower rates. 

Owners of land other than vineyards also win due to the increase in land prices. A third group of winners are 

the new entrants in the sector, who will have the opportunity to plant vineyards. The losers are the owners 

of the original vineyards since the total value of their vineyards decreases and, furthermore, they face lower 

prices. Therefore, we believe it essential to carry out this research focusing on a multidimensional vision of 

farm producers’ reactions to public regulation measures within the framework of the wine CMO.

Theoretical model

As is the case with other agri-food sectors, public policy is a key element to understanding wine producers’ 

behavior when it comes to defining their management system. Throughout the 20th century the Spanish 

wine sector was subject to administrative regulations banning, promoting or regulating wine production, 

marketing and consumption. Then, when Spain signed the Accession Treaty to the European Community in 

1986, the sector regulation and the CAP regulation became common to the twelve countries already in the 

European integration process by that year. Almost 30 years after that, the different actors in the European 

Community have been taking different positions, which are revealed in their discourses and strategies and 

in how they put them into practice through the corresponding policies (Garrido, 2006). It is thus essential 

to analyze and find out how the decision making process unfolds and study producers’ behavior in terms of 

probability to define, as this research does, the most likely decision that farmers will make.

The decisions that farmers can adopt are strongly affected by European Union public regulation and are 

based on the premises in the 2008 CMO (EC, 2008), which sets out the guidelines for farmer behaviour. The 

deterioration of the balance between supply and demand in the wine sector, structural surpluses and lack 

of competitiveness in the sector justified the 2008 CMO. This regulation is based on four major objectives 
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(statement of intentions). The first one pursues improvement in competitiveness, promoting quality through 

the production of higher value added wines and the use of oenological practices. The second pillar is the 

control of the productive potential to achieve balance between supply and demand cutting out distillation as 

a way out for surplus production, and setting out a specific date to remove the restriction on planting rights, 

which is one of our main concerns in this study. The third generic instrument is market intervention through 

promotion in third country markets. A fourth block aims at strengthening the social fabric in rural areas and 

guaranteeing environmental protection. In June 2013, the establishment of administrative authorizations for 

new vineyard plantations was announced in the framework of the political agreement on the PAC reform 

for the 2014-2020 period to substitute for the current rights as of 2016 (EC, 2013a). This announcement 

again stresses the importance of assessing potential decisions on the part of producers, which is the main 

objective of our study.

In an attempt to achieve all these goals in compliance with the regulations, a series of proposals were issued 

for farmers to choose from for their vineyards: (1) abandonment; (2) planting (provided they had planting 

rights or had acquired rights before the deadline for acquiring them and subsequent liberalisation); (3) 

grubbing up; and (4) restructuring. Articles 91 to 94 refer to planting and Chapter 3, to grubbing up (EC, 

2008). Both options aim to achieve a balance between supply and demand of quality wine. The restructuring 

in Article 11 intended to increase producers’ competitiveness (EC, 2008). If local conditions in farmers’ plots 

are not conducive to viable production, they can also choose to abandon them. Article 68, which gives them 

an opportunity to cut costs and permanently withdraw these areas from wine production (EC, 2008). Faced 

with these options, the farmer can also choose to continue as usual (a 5th alternative). These five alternatives 

will make up a discrete dependent variable of the model described below.

Thus, we can state that the main hypotheses (MH) analysed in this paper hold that the decisions made by 

winegrowers are a function of:

MH1: structural characteristics of the vineyard (structural factors)

MH2: price behaviour in the Spanish and international market (market factors)

MH3: geographical location of the vineyards (geographical factors)

MH4: land tenure and holding systems (social factors)

MH5: payments received through the CAP measures (regulation)

Structural factors (MH1) are directly related to land characteristics such as size, destination of production 

(table or quality wine), year of situation, management innovation and registration in the regulatory council. 

The expected effect of these variables will vary: (a) in terms of size, the smaller plots are more likely to be 

abandoned (Montagut and Gogliotti, 2008); and (b) destination of production. The process of planting and 

restructuring is more likely to take place in designation of origin or Protected Geographical Indication (PGI) 

areas (Basque Government, 2012); (c) innovation. Innovating plots are more dynamic and less prone to be 

abandoned (Giannoccaro and Berbel, 2011); and (d) Farmers’ union membership would favour planting and 

restructuring (Giannocarro and Berbel, 2011).

The market variables (MH2) deemed adequate for the analysis are the reference price of wine and export 

price. Price is the basic factor here given that farmers’ income fosters vineyard development (HLP, 2013). 

Therefore, higher prices favor planting and restructuring and discourages abandonment and grubbing up.

The geographical variables (MH3) analyzed are location in a Protected Designation of Origin (PDO) 

covered area and the population of the municipality where the plot is located. Geographical variables also 

need to be taken into account since unrestricted planting would cause the relocation of current vineyards 
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face of the different options that emerge for farm producers in the new liberalising scenario: new planting, 

restructuring/converting, grubbing up, abandonment and status quo.

The characterisation of producers, as expected, is particularly heterogeneous, as is the structure of their 

holdings. Therefore, it is hard to conceive that their behaviour would be similar to that of a standard farmer. 

Different behaviours amongst farmers are more likely to be expected and any change in their environment 

will tend to have a different impact on them (Pascual, 2007). Therefore, this study uses a micro-econometric 

model, specifically a multinomial logit model (MNLM). Its aim is to explain actual producer behaviour and 

the heterogeneity of their individual behaviours in a scenario regulated by the CAP and the CMO for wine.

3. Material and methods

Sample and variables

This paper uses data from wine-growers’ declared preferences in the Castilla-La Mancha Vineyard Register 

for each one of their plots (art. 8, 8/2003 Law of March 20th, on Vineyards and Wine from Castilla-La 

Mancha; GoE, 2003). The Vineyard Register is a tool for supporting the administrative management which 

considers the data relative to each holding. Both the ‘Estatuto de la Viña, del Vino y de los Alcoholes’ (Statute 

on Vines, Wines and Alcohols) and its Regulation (GoE, 1970) already considered in their articles 133 ff. 

in the constitution of a ‘Catastro Vitícola y Vinícola’ (Vineyard and Wine Register). At the EC level, the 

Council Regulation No 2392/86 of 24 July 1986 (EC, 1986) established a community Vineyard Register and 

the Commission Regulation No. 649/1987 (EC, 1987) laid down detailed rules for the establishment of said 

register. The region studied here is Castilla-La Mancha (Spain). However, following Recasens (2003) and 

Barco (2003), each wine region is susceptible to being analyzed through the same scheme; the results will be 

diverse but basically generalizable given the homogeneous behavior of producers as rational economic agents.

But as Sartori and Robledo (2012) point out, models estimated only from declared preference data can lead 

to unrealistic predictions. Therefore, the sample was completed with revealed preferences (Brownstone 

et al., 2000; Page et al., 2000; Train and Wilson, 2008). The units of analysis are the plots rather than the 

 et 

al. (2001). The database includes 74,502 plots out of the 617,071 plots in the Castilla-La Mancha Vineyard 

Register for 2012 (https://www.jccm.es). They were selected by stratified random sampling, the study plot 

population was divided into the groups corresponding to the alternatives of the endogenous variable, that is, 

abandonment (646), planting (7,296), grubbing up (23,518), restructuring (8,007) and status quo (35,035). 

A quota was assigned to each of these groups through proportional allocation according to the size of the 

population. Simple random sampling was carried out in each stratum so that all the plots would have the 

same probability of being selected, therefore preventing information bias.

This reduction does not imply any significance problem for the results, firstly because it represents, as a 

whole, a sample error of 0.3% for finite mixtures. Individually, each of the categories of the dependent 

variable is also representative of the total population according to the sample errors that were obtained: 

3.6% for abandoned plots, 1.1% for planted ones, 0.6% for grubbed up plots, 1% for restructured plots and 

0.5% for those which remained unchanged.1

Second, it exceeds the minimum size of fifty observations marked by the asymptotic properties of maximum-

likelihood estimators in a MNLM, (McFadden, 1974). It also surpasses the number of observations required 

by category and group of exogenous variables, established at a minimum of ten observations per exogenous 

variable in the endogenous variable category having the least representation (Schwab, 2012; Starkweather and 

1 Abandoned (n=646 and N=5,452); planted (n=7,296 and N=56,497); grubbed up (n=23,518 and N=222,259); restructured (n=8,007 and N=60,402); 

stayed the same (n=35,035 and N=272,234), in which n = sample size and N = population size.

h
tt

p
:/

/w
w

w
.w

ag
en

in
g
en

ac
ad

em
ic

.c
o
m

/d
o
i/

p
d
f/

1
0
.2

2
4
3
4
/I

F
A

M
R

2
0
1
4
.0

0
9
9
 -

 F
ri

d
ay

, 
O

ct
o
b
er

 1
3
, 
2
0
1
7
 2

:2
1
:3

9
 P

M
 -

 U
n
iv

er
si

ty
 o

f 
M

in
n
es

o
ta

 -
 T

w
in

 C
it

ie
s 

IP
 A

d
d
re

ss
:1

3
4
.8

4
.1

7
.1

0
8
 



International Food and Agribusiness Management Review

70

Castillo-Valero et al. Volume 20, Issue 1, 2017

Kay, 2011). In our case, since there are 14 exogenous variables (13+ the independent term), there should be at 

least 140 plots. Yet our minimum number of plots in the least representative category (abandonment) is 646.

Therefore, a cross section is formed that is suitable to be treated by the MNLM. The specified variables are 

shown on the following table (Table 1).

The dependent variable consists of each of the alternatives which a vineyard farmer can opt for. These 

options are abandonment, planting, grubbing up, restructuring or staying the same, which are the regulatory 

instruments for vineyards in the EU established by the CMO for Wine (CMO, 2002). As shown on Table 1, 

it is a discrete variable which takes value 0 for plot abandonment; 1 for planting; 2 for grubbing up; 3 for 

restructuring; and 4 for status quo.

The independent variables are diverse and have been classified as previously indicated into five groups:

1.  Structural variables. This section consists of size, destination of production, year of action, innovation 

and inscription in the regulatory council. 

2.  Market variables. Here the price of grapes and the price of exports are included. 

3.  Geographical variables. These variables are classified into two groups: the areas of designation of 

origin and the population.

4.  Social variables. These include type of owner, type of holding, and land tenure system.

5.  Public Regulation reflected in CAP subsidies.

Table 2 includes the descriptive statistics of the continuous exogenous variables and the frequencies of the 

discrete variables.

The (mean) statistics on Table 2 (continuous variables: descriptive) show that within the action periods (AA) 

the year 1986 was the most dynamic, which was due partly to the expectations raised by the entry of Spain 

in the EEC (Arnalte, 2007). The mean reference price of wine (MRPW) has a mean value during the period 

under analysis of 2.54 euros/hectograde, a value slightly higher than the national mean. This difference widens 

during seasons of lower production. In the year 2012, there was a difference of 0.54 euros/hectograde more 

for Castilla-La Mancha (MAGRAMA, 2005). The mean unit price of wine exports (MUPWE) is 0.52 euros/

litre lower than the national mean for bulk wine sales. This difference has been increasing in recent years 

while Castilla-La Mancha has been adapting to the disappearance of distillations. In 2012 the price was 1.21 

euros/litre in Spain, (OEMV, 2012). The mean population (MPOP) of the towns where the plots are located 

is close to 7,000 inhabitants; in Castilla-La Mancha 96% of all the towns have a population of under 10,000 

inhabitants (INE, 2013), which in the sample represents 93.5%. Regarding CAP aid (MCAP), the provincial 

mean since 2000 is 58.5 million euros, 59% of the provincial mean for the rest of Spain according to data 

from the FEGA (FEGA, 2013).

The analysis of Table 2 (discrete variables: frequencies) shows that farmers’ majority decisions (CSITDE) 

after not changing the status quo (47%) were grubbing up (31%) and restructuring (11%). The size (NSUPER) 

of 66% of the plots is less than 10,000 m2. The production (CDESPR) from 72% of the vineyards was 

destined to QWpsr. Innovation techniques have been applied (INNOVA) in 11.65% of the plots, a number 

that coincides with the vineyards that underwent restructuring. Farmers registered in the regulatory council 

(CTPINS) reach 46% of the total. The plots located in a DO area come to 96.4%. In 95% of the cases, farmers 

who utilise the land (TIPEXP) are induvial. In 97% of the cases, the owners (TIPPRO) are also individuals. 

And regarding land tenure system (CREGTE), in 75% of the cases the land is their own property.

Functional form of the model

A MNLM was used to develop the research, as in papers by Geta et al. (2013), Ayuya et al. (2012) and Velandia 

et al. (2009), in which farmers choose the alternative J that gives them the greatest utility. In this research, 

the polytomous variable Y has five response categories that we named Y0, Y1, …,Y4 (Y0: abandonment; Y1: 
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Table 1. Table 1: Definition of the dependent and independent variables of the model logit.

Variables Typology Description

Dependent

CSITDE discrete Plot situation: 0 abandonment; 1 planting; 2 grubbing up; 3 restructuring; and 4 Status 

quo prepared by the authors using data from the 2012 JCCM Vineyard Register (Council 

of Castilla-La Mancha Communities)1.

Independent

Structural

NSUPERF discrete 2

by the authors using data from the 2012 JCCM Vineyard Register (Council of Castilla-

La Mancha Communities1).

CDESPR discrete Destination of production: 1 QWpsr; 2 Wine from the land; 3 Table wine. EC Regulation 

No. 479/2008 (EC, 2008). Prepared by the authors using data from the 2012 JCCM 

Vineyard Register (Council of Castilla-La Mancha Communities1).

AA continuous Year in which the situation of the plot began. Prepared by the authors using data from 

the 2012 JCCM Vineyard Register (Council of Castilla-La Mancha Communities)1.

INNOVA discrete Innovation: 1=innovation; 0=no innovation. A plot is said to innovate when it has wire- 

trained vines and improved grape varieties. Prepared by the authors using data from 

the 2012 JCCM Vineyard Register (Council of Castilla-La Mancha Communities1).

CTPINS discrete Plot registered with the Regulatory Council: 1 if it is registered; 0 if it is not. Prepared 

by the authors using data from the 2012 JCCM Vineyard Register (Council of Castilla-

La Mancha Communities1).

Market

MRPW continuous Reference price of grapes (€/hectograde) in the central region. The central region is 

limited to a series of towns. The remaining towns from the sample take the price of the 

closest town from the central region, the town least distant in kilometres. The variable 

is calculated as the average price of grapes from 2005 to 2012. Prepared by the authors 

using data from SEVI, 2005 to 2012 (Semana Vitivinícola, a winegrowers’ journal2).

MUPWE continuous Unit export price of wine (€/litre). Calculated as the quotient between the exported wine 

value and the volume. It is the mean provincial price from 2000 to 2012. Prepared from 

data from OEMV, 2012 (Spanish Wine Market Observatory3).

Geographical

DO discrete Plot belonging to a Designation of Origin area: 1 if it belongs and (0) if not. Prepared 

by the authors using data from the 2012 JCCM Vineyard Register (Council of Castilla-

La Mancha Communities1).

MPOP continuous Average population of the town from 2000 to 2012. Data from INE (Spanish Statistical 

Office4)

Social

TIPEXP discrete Type of operator: 1=individual; 2=legal entity.

TIPPRO discrete Type of owner: 1=individual; 2=legal entity.

CREGTE discrete Tenure system: 1=ownership; 2=leased/sharecropping (prepared by the authors using data 

from the 2012 JCCM Vineyard Register) (Council of Castilla-La Mancha Communities1).

Regulatory

MCAP continuous Mean aid received in the period from 2000-2012 in euros. The mean was calculated 

for each province. Average calculated from data from FEGA (Spanish Agricultural 

Guarantee Fund5).
1 Available at: https://www.jccm.es.
2 Available at: http://www.sevi.net.
3 Available at: http://www.oemv.es/esp/-oemv.php.
4 Available at: http://www.ine.es.
5 Available at: https://www.fega.es.
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planting; Y2: grubbing up; Y3: restructuring; and Y4: remaining unchanged). The aim was to explain the 

probability of each category depending on the group of observed co-variables X = {x1, x2, ..., xi},where 

i=13. That is to say, the aim was to adjust a model of the form pj (x) = P [Y = Yj | X = x] fj (x)  j=0, ..., 4, 

for each vector x of observed values of the explanatory variables X. Therefore, the estimated formulations 

will provide a set of probabilities for the five alternatives (J+1) from which a farmer having X individual 

characteristics can choose. The covariables follow a multinomial distribution with probability parameters from 

each of the response categories, (Y | X = x M (1; p0 x), ..., pk (x)), where the sum of probabilities is one:

 
k

j=0
 pj (x) = 1.

To construct the MNLM, (k–I) logit transformations were considered, defined as depending on a reference 

category, in this case Y4. Therefore the generalised logit transformations were defined as: 

                    pj (x) 
Lj (x) = ln [             ]    j=0, ..., 3
                    p4 (x) 

where Lj(x) is the logarithm of the response advantage Yj. Therefore, the model for each of the transformations 

is the following:

Lj(x) = 
13

s=0
sj xs = x’ j

 j=0, ..., 3, for each vector of values observed from the explanatory variables x=(x0, x1, x2, ..., x13) where 

x0=1 and bj=(b0j, b1j, ..., b13j)  are the parameter vector associated to the Yj category. The  coefficients are 

estimated by the maximum-likelihood method.

After estimation, the model will be validated by means of the Likelihood Ratio Test and the pseudo coefficients 

of determination (McFadden, Cox&Snell, Nagelkerke, Count R2). Finally, the significance of the variables 

Table 2. Descriptive statistics of the variables of the specified multinomial logit model.1

Continuous variables: descriptive

AA MRPW MUPWE MPOP MCAP

Obs. 74,502 74,502 74,502 74,502 74,502

Mean 1,986 2.5444090 2.2297 6,929.076 5.85e+07

Std. Dev. 23 0.1847888 0.2846211 8,384.903 3.99e+07

Min 1,900 2.3709 0.9324641 5.538 350,990

Max 2,012 3.39766 2.429253 161,515.1 1.24e+08

Discrete variables: frequencies

Code CSITDE NSUPERF CDESPR INNOVA CTPINS DO TIPEXP TIPPRO CREGTE

0 646 66,723 39,804 2,658

1 7,296 48,942 53,750 7,779 34,698 71,844 70,674 72,300 55,585

2 23,518 25,187 4,702 3,828 2,202 18,917

3 8,007 373 16,050

4 35,035

74,502 74,502 74,502 74,502 74,502 74,502 74,502 74,502 74,502
1 AA= year; MRPW = reference price of grapes; MUPWE = unit export price of wine (€/litre); MPOP = mean population size; 

MCAP = received aid; CSITDE = plot situation; NSUPERF = plot surface area; CDESPR = destination of production; INNOVA = 

innovation; CTPINS = plot registered with the Regulatory Council; DO = Designation of Origin; TIPEXP = operator; TIPPRO = 

owner; CREGTE = tenure system.
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was analysed jointly and individually. A group validation was obtained, as pointed out by Long (1997), with 

the Wald statistic and the LR test. The individual significance of each independent variable was analysed 

with the P-value associated with the z-distribution. The impact of each explanatory variable on the dependent 

variable will be interpreted through the marginal effects. Marginal effects have to be accounted for separately 

for each category of the dependent variable.

The STATA 12 econometric software (StataCorp LP, College Station, TX, USA) was used to obtain statistical 

and econometric results.

4. Results

This section shows the results obtained from the estimated MNLM, with a sample of 74,502 observations. 

The observations disaggregated by alternatives are: abandonment 646 plots; planting 7,296 plots; grubbing 

up 23,518 plots; restructuring 8,007 plots, and remaining unchanged 35,035 plots. First, the model was 

validated and then the significant variables in the model were ascertained.

Regarding the validation of the model, the estimation of the multinomial logistic regression was obtained after 

nine iterations using the Newton-Raphson method. On the whole the model is significant with a probability 

associated with the Global Likelihood Ratio Test of zero (Prob>chi2=0.0000). This result is supported by 

the fit indicators: R2
Mc =0.60 (excellent fit); R2

Cox&Snell=0.773 (high fit, near the upper boundary; (ln L̃0)2/N 

=0.91; R2
Nagelkerke =0.845 (a value close to 1). Besides, the MNLM provides a 70% higher prediction level 

(Adj Count R2) than the highest frequency of the sample. Therefore, in 70% of the cases the prediction 

derived from the logistic regression model would be right (Table 3).

Furthermore, the goodness of the model is verified by the likelihood ratio estimation (Table 3). The number 

of cases correctly predicted, 62,763 total plots, appears along the main diagonal of the matrix. It was 84.24% 

of the sample, a number that shows the goodness of the model.

We continued with the combined significance of the model through the Likelihood-ratio and Wald tests, 

tests for independent variables. As observed on Table 3, both tests showed similar results (Long, 1997) and 

rejected the null hypothesis that the coefficients of the exogenous variables are simultaneously equal to zero 

since, with a confidence interval of 100, all variables were significant. Finally, the MNLM was validated 

with the Hausman test of independence of irrelevant alternatives (IIA) (Table 3). All five alternatives have 

negative coefficients, which, according to Hausman and McFadden (1984), is common for this type of tests. 

They conclude that this shows the necessary evidence that the independence of irrelevant alternatives was 

not violated, so that the null hypothesis of IIA was likewise accepted. In conclusion, it verified that the model 

is well specified. Finally, we focused on the individual estimate and significance (Table 4).

We analysed the results of the estimation using the categories of the dependent variable: abandonment, 

planting, grubbing up, restructuring and status quo, this last being used as the base category. 

Abandonment

With regard to abandonment, the smallest plots (NSUPERF) are most prone to it due to their lower level 

of profitability. Plots intended for production of table wine (CDESPR) are the ones that have experienced 

most abandonment; these being the most common in the region. At present (AA) abandonment of a plot is 

the least likely option. Innovation and technical change (INNOVA) are not present in the abandoned plots. 

Normally abandonment is linked to plots of unirrigated land, a long useful life and with head-pruned vines. 

The biggest drop occurs in seasons of low grape prices (MRPW) and therefore a less profitable crop, a 

result that has a clear effect on the short term expectations of the producer. By contrast, the price of wine 

in the international market (MUPW) is less influential in the decision to abandon. Being in a DO area has 

no significant influence due to its limited ability to generate significant added value based on territorial 
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Table 3. Diagnoses – evaluation model.

Log likelihood=-36,257.766 (iteration 9)

Base outcome=4

Log-Lik intercept only: -91,429.826

Log-Lik Full model: -36,257.766

LR chi2(50)=110,344.12; Prob>chi2=0.0000

Pseudo R2=0.6034

ML (Cox-Snell) R2: 0.773; Cragg-Uhler (Nagelkerke) R2: 0.845

Count R2: 0.842; Adj Count R2: 0.703

Tests for 

independent 

variables1,2

Likelihood-ratio Wald tests 

chi2 df P>chi2 chi2 df P>chi2

NSUPERF 177.926 4 0 176.672 4 0

CDESPR 2,910.332 4 0 1,719.674 4 0

AA 72,316.893 5 0 14,768.996 4 0

INNOVA 19,597.566 5 0 6,937.924 4 0

CTPINS 2,910.732 4 0 2,237.418 4 0

MRWP 135.753 4 0 135.356 4 0

MUPWE 40.395 4 0 37.196 4 0

DO 576.684 4 0 348.053 4 0

MPOP 88.550 4 0 88.763 4 0

TIPEXP 68.442 4 0 64.897 4 0

TIPPRO 98.915 4 0 97.936 4 0

CREGTE 670.112 4 0 621.35 4 0

MCAP 149.390 2 0 136.869 4 0

Hausman tests of IIA assumption (N=74,502)3

Omitted chi2 df P>chi2 evidence

0 -97.216 33 – –

1 -1.2e+03 33 – –

2 -541.783 33 – –

3 -119.002 33 – –

4 -1,094.697 31 – –

Likelihood ratio. Correctly predicted cases 

pred_

choice

0 1 2 3 4 Total

0 6 1 0 0 35 42

1 1 559 102 301 90 1,053

2 3 4,918 22,591 1,803 694 30,009

3 2 1,076 77 5,680 289 7,124

4 634 742 748 223 33,927 36,274

Total 646 7,296 23,518 8,007 35,035 74,502
1 NSUPERF = plot surface area; CDESPR = destination of production; AA= year; INNOVA = innovation; CTPINS = plot registered 

with the Regulatory Council; MRPW = reference price of grapes; MUPWE = unit export price of wine (€/litre); DO = Designation 

of Origin; MPOP = mean population size; TIPEXP = operator; TIPPRO = owner; CREGTE = tenure system; MCAP = received aid.
2 H0: all coefficients associated with given variable(s) are 0.
3 H0: odds (outcome-j vs outcome-K) are independent of other alternatives; N = average population size.
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differentiation of quality. Plot owners in Castilla-La Mancha are very reluctant to leave (CREGTE). The 

option of definitively abandoning the cultivation of vines with or without obtaining financial aid or replanting 

rights is the least likely, since it would mean a capital loss (MCAP).

Planting

With regard to the planting category, the results of the model show that the size of the plot (NSUPERF) 

does not have excessive influence when it comes to carrying out planting, possibly because it is not so 

geared towards increasing competitiveness, nor it is associated with financial support or administrative 

restrictions. As for the destination of the production (CDESPR), the importance of table wine prevails due 

to its better performance in terms of yield and adaptation of the grape variety. Over the most recent years 

(AA), more dynamic planting, associated with a greater degree of innovation (INNOVA) was observed. 

Higher grape prices (MRPW) and the higher export price (MUPW) are significant in making the decision 

Table 4. Multinomial logistic regression results (number of observations=74,502).1,2,3

Alternative 0

abandonment

Alternative 1

planting

Alternative 2

grubbing up

Alternative 3

restructuring

NSUPERF -0.3777215*** -0.0004644 0.1752252*** 0.5060231***

(0.1399474) (0.039878) (0.0383997) (0.0482814)

CDESPR 3.09756*** 0.0498769** -0.5615843*** 0.1807192***

(0.1516839) (0.024188) (0.0241528) (0.029624)

AA -0.046084*** 0.1860118*** 0.2881561*** 0.1832233***

(0.0955732) (0.0021109) (0.0024812) (0.0026866)

INNOVA -1.32855** 2.10372*** -2.46045*** 5.14439***

(0.7236203) (0.08734) (0.1572926) (0.0887803)

CTPINS 0.0080845 -0.0380567 -0.0812698** 2.28329***

(2.18e-09) (0.0420916) (0.0403093) (0.0584437)

MRPW -2.38149*** 0.3327845*** -0.3232281*** 0.5118017***

(0.4788038) (0.0983089) (0.1011016) (0.115763)

MUPWE 0.2016144* -0.3066293** -0.6495867*** 0.1644401

(0.1194986) (0.1498377) (0.1359153) (0.2250356)

DO 0.5675078*** 1.91491*** -1.04461*** 2.61186***

(0.1220812) (0.2258258) (0.1366729) (0.2492616)

MPOP -0.0000128 0.0000224*** 0.0000172*** 9.21e-06***

(0.1516839) (2.82e-06) (2.83e-06) (3.12e-06)

TIPEXP 0.0812888 -0.1754093* 0.4599622*** -0.0116506

(0.4562126) (0.1091514) (0.1022304) (0.1286273)

TIPPRO 0.0741402 0.2104598* -0.2321033* -0.9780544***

(0.5225937) (0.1328757) (0.1306718) (0.1626933)

CREGTE -1.77612*** 0.0365987 -0.6604744*** -0.084878*

(0.1853053) (0.0414341) (0.0415891) (0.0521772)

MCAP 1.01e-08*** 1.10e-08*** 5.69e-09*** 6.96e-09***

(0.0000139) (1.05e-09) (9.68e-10) (1.49e-09)

Cons 85.74217*** -374.58970*** -570.81290*** -373.23300***

(4.745932) (4.237612) (4.956957) (5.424165)
1 Standard errors are in parenthesis.
2 *, **, *** denotes significance at the 10, 5, and 1% level, respectively.
3 NSUPERF = plot surface area; CDESPR = destination of production; AA= year; INNOVA = innovation; CTPINS = plot registered 

with the Regulatory Council; MRPW = reference price of grapes; MUPWE = unit export price of wine (€/litre); DO = Designation 

of Origin; MPOP = mean population size; TIPEXP = operator; TIPPRO = owner; CREGTE = tenure system; MCAP = received aid.
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to plant, contributing to an increased profitability of the crop. Planting takes place mostly in DO areas, due 

to the wide area they cover coupled with the potential added value that production there could acquire. The 

plots located in municipalities with the largest populations (MPOP) are more dynamic when it comes to 

planting tasks. Producers in these municipalities have greater competitive advantages over other areas since 

their increased economic activity results in increased availability of resources, infrastructure and services, 

such as access to wineries and input supplies. Planting is promoted by the owners of the plots (TIPPRO), 

and more by companies than by individual owners, because they usually have more entrepreneurial culture 

and economic resources. 

Grubbing up

With regard to grubbing up, it is larger plots (NSUPERF) that are most prone to it because either renewing the 

vines or switching to another crop allows for greater profitability. The plots that produce table wine (CDESPR) 

are least likely to be grubbed up because most of region’s wine is produced to this end and as a result of the 

expertise with which this is done it produces the best domestic results. The plots where the least innovation 

occurs (INNOVA) are the most grubbed up. Being registered with the Consejo Regulador (Regulatory Board) 

(CTPINS) does not induce the grubbing up of plots, since although the majority destination of production 

is table wine, wines that are finally classified as DO and bottled as such have higher added value. The price 

of grapes (MRPW) is crucial the decision to grub up, the result obtained being that the lower the price the 

more the grubbing up. The export price (MUPW) influences the decision to grub up since the international 

market is the main destination for the table wine production and this has expanded greatly in recent years. 

The municipalities with the biggest populations (MPOP) show greater dynamism in terms of grubbing up 

because producers have greater competitive advantages. The reticence towards grubbing up on the part of 

producers in Castilla-LaMancha (CREGTE) is contributed to by their receiving certain economic measures 

that involve income maintenance (MCAP). In this regard there are also certain intangible factors in play 

related to cultural and family values, combined with a lack of profitable crop alternatives. Regarding those 

who manage the land (TIPEXP), companies grub up more than individuals because they usually have more 

entrepreneurial culture and the economic resources to restructure the business and/or make more profitable 

use of it.

Restructuring

Restructuring is carried out on larger plots (NSUPERF), which allow producers to increase productivity by 

achieving economies of scale. Plots producing table wine (CDESPR) are the ones which have most undergone 

restructuring. This is because of the need to find an outlet for the large volumes of wine which previously 

ended up being distilled and which have now to be exported in bulk, without DO, PGI or having the grape 

variety identified. The plots in DO areas have a positive correlation with restructuring. This is because the 

majority of the plots in the region are located in DO areas, though not all wine produced there receives the 

DO label, as is evident from the fact that a large part of the region’s production is table wine. Innovation 

and technological development (INNOVA) are present in the restructured plots. In part, this is due to the 

application of norms which regulate financial assistance for the restructuring of vineyards. Market conditions, 

particularly the price of grapes (MRPW) are critical to the decision on restructuring. Thus, a price increase 

directly encourages the decision to restructure since this system of cultivation enables a boost to yield along 

with lower production costs. Also regarding market conditions, the export price on the international market 

(MUPW) is less important than the grape prices when it comes to restructuring. Plots in municipalities with 

the largest populations (MPOP) show greater dynamism with regard to restructuring due to their greater 

competitive advantages. Wine producers in Castilla-La Mancha (CREGTE) are reluctant to restructure due 

to the costs involved and, especially, due to the limitations on irrigation. More owners (TIPPRO) take the 

decision to restructure than renters (TIPEXP). There are more owners than renters or other types of ownership 

of vineyards. CAP (MCAP) financial assistance is an important stimulus for restructuring. We complete 

these results with the information provided by the marginal effects (Table 5).
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It should be noted that an increase of 1% in the size of the plot has a high impact on vineyard restructuring 

probability (1.5% increase) and on status quo (1.9% fall). The effect is not significant on any of the remaining 

alternatives. Moreover, large, more professionalized producers are revealed to be more prone to modernizing 

their holdings. Plots destined for table wine production are the ones that have been most often restructured 

and least often grubbed up. The importance of table wine still predominates in new plantings (according to 

the results of marginal effects, the likelihood of planting increasing is 1.6% with every passing year). The 

most recent years are the ones when more movement has taken place toward planting, grubbing up and 

restructuring. Abandonment is currently the least probable option. With every passing year, new planting is the 

option most likely to occur (1.6%) whereas the likelihood of maintaining the status quo in the plots decreases 

(-3.3%). Therefore, the consolidation of holdings and a stable regulation framework favor structural changes. 

Innovative plots were less prone to being abandoned or grubbed up. Rather, there was innovation in those 

which are newly planted or restructured. According to marginal effects, innovating farmers’ are most likely to 

decide for restructuring (65%). Being registered in the Regulatory Council stimulated restructuration (8.9% 

according to Table 5) and the opposite occurred for grubbing up and maintaining the status quo (-6.7%). 

With regard to market variables, the higher the price for grapes, the more motivation for farmers to plant 

and restructure and the less to abandon and grub up. The alternative most likely to occur after a 1% increase 

in price is planting, with a 3.3% increase. The status quo in the plots can also change by almost 3% after an 

increase in price. This reveals the importance of the economic variable as a determining factor in farmers’ 

decisions regarding their holdings. The price of wine on the international market was less important than 

the price of grapes in farmers’ decision making. Grubbing up and the status quo are worth highlighting; 

according to marginal effects a 1% increase in price results in a 2.9% decrease in grubbing up and a 4.9% 

increase in the status quo. This effect reveals a clear trend in farmers to take exporting as a profitable point 

of reference and as the pillar of the economic viability of holdings, underlined by the fact that the ones who 

focus on international markets when it comes to making decisions regarding their holdings are the most 

active and dynamic farmers. In terms of geographic variables, the majority of the sample plots are located 

within a DO area (96.4%; Table 3). Planting and restructuring are predominant as opposed to grubbing up. 

According to marginal effects, the probabilities of planting and restructuring increasing in PDO areas are 

Table 5. Multinomial logistic regression marginal effects (number of observations=74,502).1,2

Alternative 0

abandonment

Alternative 1

planting

Alternative 2

grubbing up

Alternative 3

restructuring

Alternative 4

status quo

NSUPERF -0.0000707** -0.0028089 0.0074532*** 0.0153123*** -0.0198859***

CDESPR 0.000547*** 0.0073592*** -0.0270093*** 0.0062552*** 0.0128479***

AA -0.0000153*** 0.0162302*** 0.0122395*** 0.0045277*** -0.0329822***

INNOVA -0.0001948*** 0.0637108*** -0.0641998*** 0.6541154*** -0.6534315***

CTPINS -0.0000134 -0.013529*** -0.0080629*** 0.0893657*** -0.0677604***

MRPW -0.0004249** 0.0330704*** -0.0178348*** 0.0151008*** -0.0299114*

MUPWE 0.0000462*** -0.02745** -0.0291254*** 0.0071769 0.0493524***

DO 0.000072*** 0.1003191*** -0.093655*** 0.0319352*** -0.0387609**

MPOP -2.88e-09 2.10e-06*** 6.69e-07*** 1.77e-07* -2.94e-06***

TIPEXP 0.0000138 -0.0199295** 0.0226292*** -0.0004595 -0.002254

TIPPRO 0.0000164 0.0256674** -0.0105458* -0.0305056*** 0.0153676

CREGTE -0.0003065*** 0.0076283** -0.0311279*** -0.0016944 0.0255004**

MCAP 1.47e-12 1.03e-09*** 1.96e-10*** 1.66e-10*** 1.46e-09***

y 0.00017569 0.11183567 0.04949867 0.03130968 0.80668028
1 *, **, *** denotes significance at the 10, 5, and 1% level, respectively.
2 NSUPERF = plot surface area; CDESPR = destination of production; AA= year; INNOVA = innovation; CTPINS = plot registered 

with the Regulatory Council; MRPW = reference price of grapes; MUPWE = unit export price of wine (€/litre); DO = Designation 

of Origin; MPOP = mean population size; TIPEXP = operator; TIPPRO = owner; CREGTE = tenure system; MCAP = received aid.
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10 and 3% respectively. This shows that a territorial reference label guarantees production and commercial 

invigoration and encourages farmers to take action.

Plots located in towns with large populations are more dynamic in terms of planting, grubbing upand 

restructuring. On the other hand, in the least populated towns there was a higher probability of abandonment. 

With regard to social variables, farmers in Castilla-La Mancha are very reluctant to grub up and restructure, 

owners being the ones who make that decision. From the viewpoint of the agents who profit from the 

holdings, legal entities who are not land owners are the ones who promote grubbing up. As to regulatory 

variables, aid from the CAP is an important element in farmers’ decision making, which is revealed by its 

significance for all the alternatives (except for abandonment according to marginal effects; planting is the 

course of action of choice when aids increase, which reveals the high impact of subsidies on the decision 

to grub up and start new planting).

The analysis of the influential variables in each of a producer’s alternatives led to the creation of the following 

plot categories: abandoned, planted, grubbed up and restructured plots. An abandoned plot corresponds to 

a small plot (<10,000 m2) with no innovations, whose grapes are destined for table wine, it located in small 

towns, grape price is low and has received subsidies. In a newly planted vineyard the size of the plot is 

irrelevant, there is innovation, the destination of production is table wine, the size of the town is irrelevant, 

grape prices are high and aid is important. Legal entities are more prone to planting. Grubbing up takes in 

large plots of where there is no innovation, the production is for table wine, the location is in larger towns, 

market prices are low (for grapes as well as exports) and aid is received. As for owners, neither individuals 

nor legal entities are inclined to grub up, particularly legal entities. Finally, a restructured plot is a large 

plot which innovates, grapes are destined for table wine, it is located in more highly populated towns and 

market prices for both grape and exports are high. Similarly to grubbing up plots, all types of owners are 

reluctant to choose this alternative.

Summing up, the weight of each variable affects producers’ decisions, but the final decision is derived 

from the interaction of the whole of these variables, and not so much from the specific individual weight 

of any one of them. It is true that there are variables that turned out to be significant in all the alternatives. 

Destination of production (CDESPRO), year of action (AA) and innovation (INNOVA) were significant 

in structural variables; reference price (MRPW) in market variables; belonging to a DO area (DO) in 

geographical variables; and aid from the CAP in regulatory variables. Ultimately, farmers decisions are not 

easy to predict; hence the complexity of the analysis we have carried out.

Then, we assessed the most probable alternative for a plot in Castilla-La Mancha using (1) all the plots from 

the sample, and (2) a standard plot whose characteristics are the average mean value of each of the exogenous 

variables of the sample. For all the plots from the sample (74,502), the most probable alternative was to 

remain unchanged with a mean probability of 0.47 (Table 6). For the standard plot, the option of remaining 

unchanged was also the most likely one with a probability of 0.8067.

Therefore, the results in relation to the variables that affect winegrowers’ decisions were similar to the 

results obtained in previous research. Giannoccaro and Berbel (2011) studied how the CAP reform would 

affect farmers’ decisions on the use of water and they noted the importance of considering multiple factors 

simultaneously in their choices. Structural factors related to the size of the holding, interest in adopting 

innovations and belonging to agricultural groups, such as DO are specifically worth noting. Market and 

economic variables also affect decisions, in this case mainly through prices. Geographical and social 

variables are noteworthy depending on the location of producers. Finally, aid and subsidies received by the 

winegrowers were also important. Therefore, when it comes to designing agricultural policies, economic 

aspects have to be considered, but social and environmental ones are also important because of the effects 

they have on agricultural production activities, in this particular case on winegrowing.

h
tt

p
:/

/w
w

w
.w

ag
en

in
g
en

ac
ad

em
ic

.c
o
m

/d
o
i/

p
d
f/

1
0
.2

2
4
3
4
/I

F
A

M
R

2
0
1
4
.0

0
9
9
 -

 F
ri

d
ay

, 
O

ct
o
b
er

 1
3
, 
2
0
1
7
 2

:2
1
:3

9
 P

M
 -

 U
n
iv

er
si

ty
 o

f 
M

in
n
es

o
ta

 -
 T

w
in

 C
it

ie
s 

IP
 A

d
d
re

ss
:1

3
4
.8

4
.1

7
.1

0
8
 



International Food and Agribusiness Management Review

79

Castillo-Valero et al. Volume 20, Issue 1, 2017

5. Discussion

Based on the analysis and results of the estimation, the conclusions contribute new elements that are 

complementary to most previous papers regarding potential structural imbalances. Regardless of the structural 

characteristics of the plots, the basic variables which affect producers’ decisions are market variables such 

as the price of grapes and regulation variables such as CAP budgetary aid for grubbing up and restructuring 

and conversion (R&C).

However, from the market variables viewpoint, the cost of exporting wine is not necessarily that important 

since producers do not take it as a direct reference in the decision strategy for their vineyards. In this study 

no relationship is observed between the price of exportation and the development of vineyards in the EU, 

including in Castilla-La Mancha. On the other hand, in countries outside of the EU supply is closely related 

to the market and tends to adjust to variations in price. The inexistence of a significant relationship could 

be due to the measures applied in the EU under the CMO for wine.

From the structural viewpoint, there is a clear dichotomy between the actions of large and small holdings, 

as indicated above in the MAGRAMA report (2005). The former are much more inclined to modernise 

(R&C) (Gallego, 1996) but they also give priority to grubbing up, whereas small holdings have a greater 

probability of being abandoned. The same thing happens in the Autonomous Community of Navarre, where 

large holdings have higher survival rates than small ones (Aldanondo and Casanovas, 2009). This is what is 

generally the case in the agri-food sector in other geographic contexts as well (Montagut and Dogliotti, 2008).

Furthermore, there is also a dominant structural variable with a clear tendency towards the concentration 

of vineyards in those areas with a denser amount of wine crops. It is in the areas featuring more vineyards 

where producers have decided to invest in modernising their vineyards and in new plantations. Studies of 

the Rheinland-Pfalz region in Germany (Bogonos et al., 2012a,b) and on the Priorat region in Catalonia, 

Spain (Bove, 2012) produce arguments along these same lines. The objective is to take advantage of the 

wine-growing potential in these areas. Innovation plays an important role in these new plantations and 

especially in restructured and converted holding. Producers feel that new plantations should be accompanied 

by changes and innovations to improve their competitive position, as established in the Council Regulation 

Table 6. Prediction of the probability of occurrence of each of the farmer’s decision alternatives: abandonment; 

planting; grubbing up; restructuring and status quo.

Alternative1 

0 1 2 3 4

Predicted probabilities for all plots in the sample

obs 74,502 74,502 74,502 74,502 74,502

mean 0.0086709 0.0979303 0.3156694 0.1074736 0.4702558

std. dev. 0.0377504 0.1053838 0.3664378 0.2444321 0.442035

min 5.50e-11 5.38e-10 1.19e-13 3.14e-10 0.0002215

max 0.7516627 0.8278624 0.9948151 0.9837361 0.9999548

Predicted probabilities for a standard plot, while all other variables are held constant at their mean

probability 0.0002 0.1118 0.0495 0.0318 0.8067

95% conf. interval 

(confidence 

intervals by delta 

method)

[0.0001; 0.0003] [0.1063; 0.1174] [0.0461; 0.0529] [0.0291; 0.0345] [0.7995; 0.8139]

1 0 = abandonment; 1 = planting; 2 = grubbing up; 3 = restructuring; 4 = status quo.
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No 479/2008, Article 11, item 3 (EC, 2008). The same thing has happened in the community of Castilla-Leon 

in the Toro Designation of Origin (Sanchez, 2003), in the Aragon region (Government of Aragón, 2010) and 

in the wine producing sector of Priorat (Bove, 2012).

On the other hand, the R&C process is probabilistically closer to taking place in areas having a DO and/or PGI 

than in areas where there is no territorial denomination. The same process happened in Aragon (Government 

of Aragón, 2010). Therefore, this geographical variable, as well as market positioning, affect producers’ 

decisions. However, new plantations have also been significant in terms of the potential tendency to choose 

these areas for their location. These new plantations, according to the report by the Basque Government 

(2012), would interfere with the quality objectives pursued by DO areas, since part of the objectives are 

obtained through a control of the vineyard surface area as well as of the conditions of production.

6. Conclusions

This paper studied winegrowers’ decision making processes in Castilla-La Mancha in relation to public 

regulation in matters of structural changes in vineyards. The results show that farmers are faced with a 

complicated, ever-changing scenario and that their decisions are not easily predictable.

In this scenario, the typical farmer from Castilla-La Mancha is generally more likely to adopt the decision 

of not carrying out any action in their vineyards. Grubbing up comes in second, restructuring and planting 

are found farther behind while the likelihood of abandonment is practically zero. Giannoccaro and Berbel 

(2011) also state that the majority of EU farmers declared their intention not to introduce any changes in 

their holdings.

However, the model has shown that the provision of public aid and guaranteed prices stimulates investment 

on the part of farmers to expand their production capacity, exactly as Winter (2002) also suggests. As 

pointed out in the results analysis, the marginal effects studied reveal interesting conclusions in terms of 

winegrowers’ behavior; the economic variables focused on price (both grape price and average export 

price) are decisive for farmers to decide on modernizing their holdings. Along the structural dimension, 

larger holdings are more prone to opt for adding technological advances and changing production methods 

to reduce unit costs (restructuring and reconversion). Differentiation in production origin is an important 

element to prevent farmers from deciding to abandon and grub up vineyards, which validates the European 

DO and geographical indication labelling as a key element of wine policy in relation to other regions in the 

world. Finally, we have observed that the incentive of public aid favors farmers’ decision to move forward 

and decide on abandonment and grubbing up or new planting.

Therefore, is would be safe to conclude that the effects of this potential measure, coeteris paribus the 

other factors and other EU actors, could affect farmers’ income through prices and this would increase the 

probability of abandonment and grubbing up. Taking into account that the probability of abandonment in 

Castilla-La Mancha is practically null and that of grubbing up is low, the effects of this potential measure 

are much more limited than what could be deduced a priori from a structural measure of this type, mainly 

due to the high probability of Castilla-La Mancha farmers maintaining the status quo in their plots (with a 

probability of 0.8067 according to the logit results). Therefore, agricultural policies have different effects 

and different degrees of impact because they are conditioned, as has been observed, by structural, market, 

geographic and regulatory variables. The results by Giannoccaro and Berbel (2011) are along the same lines. 

Therefore, this paper has aimed at improving research on farmer choices – a quite complex but at the same 

time highly appealing issue – both from the methodological and experimental point of view (Beckford and 

Barker, 2007; Bigliardi and Dormio, 2009; Fortuin and Omta, 2009).

Furthermore, general patterns of behavior can be anticipated using the same methodology and an interesting 

line of future research is opened on the potential effects on producers’ decisions that the inclusion of the 
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so-called authorisations for vine planting (EU Regulation No. 1308/2013 (EC, 2013b)) would cause in the 

wine growing sector to substitute for previous rights in the CAP reform for the 2015-2020 period.

References

Aldanondo, A. and V. Casanovas. 2009. Análisis espacial del abandono de explotaciones agrarias en Navarra. 

Revista Española de Estudios Agrosociales y Pesqueros 222: 73-101.

droits de plantations viticoles. Available at: http://tinyurl.com/zsrumrf.

Arnalte, E. 2007. Políticas agrarias y ajuste estructural en la agricultura española. Serie estudios, Ministerio 

de Agricultura. Pesca y Alimentación, Madrid, Spain. Available at: http://tinyurl.com/zbmlsad.

Arriaza, M., J.A. Gómez-Limón and M. Upton. 2002. Local water markets for irrigation in southern Spain: 

a multicriteria approach. Australian Journal of Agricultural and Resource Economics 46: 21-43.

Atance, I., I. Bardají and C. Tió. 2001. Política agrícola y competitividad. Efectos de sistemas alternativos 

de ayudas. Economía Agraria y Recursos Naturales 1: 111-124.

Ayuya, O., W.S. Kenneth and G. Eric. 2012. Multinomial logit analysis of small-scale farmers’ choice of 

organic soil management practices in Bungoma County, Kenya. Current Research Journal of Social 

Sciences 4: 314-322.

Barco, E. 2003. El mundo del vino. Available at: http://tinyurl.com/zw2qu4n.

Basque Government. 2012. Effects of the liberation of vineyards in the autonomous community of the 

Basque Country. Ministry of the Environment, Territorial Planning, Agriculture and Fisheries, Spain.

Beckford, C. and D. Barker. 2007. The role and value of local knowledge in Jamaican agriculture: adaptation 

and change in small -scale farming. Geographical Journal 173: 118-128.

Berbel, J. and A. Rodríguez. 1998. An MCDM approach to production analysis: an application to irrigated 

farms in Southern Spain. European Journal of Operational Research 107: 108-118.

Bergevoet, R.H.M., C.J.M. Ondersteijn, H.W. Saatkamp, C.M.J. Van Woerkum and R.B.M. Huirne. 2004. 

Entrepreneurial behaviour of Dutch dairy farmers under a milk quota system: goals, objectives and 

attitudes. Agricultural Systems 80: 1-21.

Bigliardi, B. and A.I. Dormio. 2009. An empirical investigation of innovation determinants in food machinery 

enterprises. European Journal of Innovation Management 12: 223-242.

Bogonos, M., B. Engler and S. Dabbert. 2012a. A Markov chains analysis for the growth of wine farms in 

Rheinland-Pfalz. Available at: http://tinyurl.com/j9ndkzl.

Bogonos, M., B. Engler and S. Dabbert. 2012b. How the liberalization of planting rights will affect the wine 

sector in Rheinland-Pfalz, Germany: a partial equilibrium analysis. AAWE Working Paper 115.

http://

tinyurl.com/zz2e8xb.

Brownstone, D., D. Bunch and K. Train. 2000. Joint mixed logit models of stated and revealed preferences 

for alternative fuel vehicles. Transportation Research Part B: Methodological 34: 315-338.

Cabrer, B., A. Sancho and G. Serrano. 2001. Microeconometria y decisión. Ed. Pirámide, Madrid, Spain.

Common Market Organisation (CMO). 2002. Evaluation of the common market organisation in the wine 

sector. Availabe at: http://tinyurl.com/zhqx3ep.

COPA-COGECA. 2012. El papel de los derechos de plantación de cara al futuro del sector vitícola europeo. 

Available at: http://tinyurl.com/gozo76s.

Cortignani, R. and S. Severini. 2011. An extended PMP model to analyze farmers´ adoption of deficit 

irrigation under environmental payments. Spanish Journal of Agricultural Research 9: 1035-1046.

Costa, F.P. and T. Rehman. 1999. Exploring the link between farmers’ objectives and the phenomenon of 

pasture degradation in the beef production systems of Central Brazil. Agricultural Systems 61: 135-146.

Deconinck, K. and J. Swinnen. 2013. The economics of planting rights in wine production. European Review 

of Agricultural Economics. Available at: http://tinyurl.com/gs5qkau.

Dinar, A. and M. Saleth. 2005. Can water institutions be cured? A water institutions health index. Water 

Science and Technology: Water Supply 15: 17-40.

h
tt

p
:/

/w
w

w
.w

ag
en

in
g
en

ac
ad

em
ic

.c
o
m

/d
o
i/

p
d
f/

1
0
.2

2
4
3
4
/I

F
A

M
R

2
0
1
4
.0

0
9
9
 -

 F
ri

d
ay

, 
O

ct
o
b
er

 1
3
, 
2
0
1
7
 2

:2
1
:3

9
 P

M
 -

 U
n
iv

er
si

ty
 o

f 
M

in
n
es

o
ta

 -
 T

w
in

 C
it

ie
s 

IP
 A

d
d
re

ss
:1

3
4
.8

4
.1

7
.1

0
8
 



International Food and Agribusiness Management Review

82

Castillo-Valero et al. Volume 20, Issue 1, 2017

Eastwood, C.R., D.F. Chapman and M.S. Paine. 2012. Networks of practice for co-construction of agricultural 

decision support systems: case studies of precision dairy farms in Australia. Agricultural Systems 

108: 10-18.

Engler, A. and R. Toledo. 2010. An analysis of factors affecting the adoption of economic and productive 

data recording methods of Chilean farmers. Ciencia e Investigación Agraria 37: 101-109.

European Commission (EC).1986. Council regulation (EEC) No 2392/86 of 24 July 1986 establishing a 

community vineyard register. Official Journal of the European Communities L 208: 1-4.

European Commission (EC).1987. Commission regulation (EEC) No 649/87 of 3 March 1987 laying down 

detailed rules for the establishment of a community vineyard register. Official Journal of the European 

Communities L 62: 10-17.

European Commission (EC). 2008. Council regulation (EC) No 479/2008 of 29 April 2008 on the common 

organisation of the market in wine, amending Regulations (EC) No 1493/1999, (EC) No 1782/2003, 

(EC) No 1290/2005, (EC) No 3/2008 and repealing Regulations (EEC) No 2392/86 and (EC) No 

1493/1999. Official Journal of the European Union L 148: 1-61.

European Commission (EC). 2013a. The common agricultural policy after 2013. Available at: http://tinyurl.

com/qjvdegt.

European Commission (EC). 2013b. Regulation (EU) No 1308/2013 of the European parliament and of the 

council of 17 December 2013 establishing a common organisation of the markets in agricultural 

products and repealing Council Regulations (EEC) No 922/72, (EEC) No 234/79, (EC) No 1037/2001 

and (EC) No 1234/2007. Official Journal of the European Union L 347: 671-854.

European Parliament. 2012. The liberalisation of planting rights in the EU wine sector. Available at: http://

tinyurl.com/j4ea9pm.

Fondo Español de Garantía Agraria (FEGA). 2013. Ayudas al sector vitícola. Available at: https://www.fega.es.

Fortuin, F.T. and S.O. Omta. 2009. Innovation drivers and barriers in food processing. British Food Journal 

111: 839-851.

Freije, A. and S. Rodríguez. 1993. Control de gestión, optimización de las decisiones operativas

Europea de Ediciones S.A., Madrid, Spain.

Gallego, J.R. 1996. Instituciones, aprendizaje y liderazgo en la difusión de innovaciones. Una interpretación 

de la desigual implantación del riego por goteo en la citricultura valenciana. Revista Española de 

Economía Agraria 1: 199-226.

Garrido, F. 2006. La cuestión ambiental en la agricultura: actores sociales y política agroambiental en España. 

Available at: http://tinyurl.com/hb7nhsk.

Gasson, R. 1973. Goals and values of farmers. Journal of Agricultural Economics 24: 521-542.

Geta, E., A. Bogale, B. Kassa and E. Elias. 2013. Determinants of farmers’ decision on soil fertility management 

options for maize production in Southern Ethiopia. American Journal of Experimental Agriculture 

3: 226-239.

Giannakas, K. and Fulton M. 2000. Efficient redistribution using quotas and subsidies in the presence of 

misrepresentation and cheating. American Journal of Agricultural Economics 82: 347-359.

Giannoccaro, G. and J. Berbel. 2011. Influence of the common agricultural policy on the farmer´s intended 

decision on water use. Spanish Journal of Agricultural Research 9: 1021-1034.

Procedia-Social 

and Behavioral Sciences 62: 783-790.

Gómez, M. 2009. La eficiencia en la asignación del agua: principios básicos y hechos estilizados en España. 

Economía y Medio Ambiente 847: 23-39.

Government of Aragón. 2010. Analysis of the agri-food system in aragon: the wine sector. Available at: 

http://tinyurl.com/h3tcfrw.

Government of España (GoE). 2003. Agencia estatal boletín oficial del estado. Ley 8/2003, de 20 de marzo, 

de la Viña y el Vino de Castilla-La Mancha. Available at: http://tinyurl.com/joapnr7.

Go vernment of España (GoE). 1970. Agencia estatal boletín oficial del estado. Ley 25/1970, de 2 de diciembre, 

de Estatuto de la Viña, del Vino y de los Alcoholes. Available at: http://tinyurl.com/zs2fett.

Hausman, J. and D. McFadden. 1984. Specification tests for the multinomial logit model. econometrica 52: 

1219-1240.

h
tt

p
:/

/w
w

w
.w

ag
en

in
g
en

ac
ad

em
ic

.c
o
m

/d
o
i/

p
d
f/

1
0
.2

2
4
3
4
/I

F
A

M
R

2
0
1
4
.0

0
9
9
 -

 F
ri

d
ay

, 
O

ct
o
b
er

 1
3
, 
2
0
1
7
 2

:2
1
:3

9
 P

M
 -

 U
n
iv

er
si

ty
 o

f 
M

in
n
es

o
ta

 -
 T

w
in

 C
it

ie
s 

IP
 A

d
d
re

ss
:1

3
4
.8

4
.1

7
.1

0
8
 



International Food and Agribusiness Management Review

83

Castillo-Valero et al. Volume 20, Issue 1, 2017

Helming, J. and J Peerlings. 2002. The impact of milk quota abolition on Dutch agriculture and economy, 

applying an agricultural sector model integrated into a mixed input-output model. In: X Congreso 

de la EAAE. Exploring Diversity in the European Agri-Food System. Zaragoza, Spain. Available 

at: http://tinyurl.com/h2djknt.

High Level Panel. 2013. Report of the high level group on wine planting rights. Available at: http://tinyurl.

com/gksxsqh.

Instituto nacional de estadística (INE). 2013. Cifras de Población. Available at: http://tinyurl.com/hnzcmbk.

cambios en el precio del agua. Modelos de decisión multicriterio. Estudios Agrosociales y Pesqueros 

190: 65-99.

Jones, G.E. 2006. Modelling farmer decision-making: concepts, progress and challenges. Animal Science 

82: 783-790.

Jongeneel, R. and A. Tonini. 2009. The impact of quota rent and supply elasticity estimates for EU dairy 

policy evaluation: a comparative analysis. Agrarwirtschaft 58: 269-278.

Kanellopoulos, A., P.B.M. Berentsen, M.K. van Ittersum and A.G.J.M. Oude Lansink. 2012. A method to 

select alternative agricultural activities for future-oriented land use studies. European Journal of 

Agronomy 40: 75-85.

milk quota reform in Europe. Journal of Policy Modelling 33: 29-52.

Koráb, P. 2012. European wine policy and perceptions of Moravian winemakers: theoretical background with 

an empirical study. MENDELU Working Papers in Business and Economics. Mendel University, 

Brno, Czech Republic. Available at: http://tinyurl.com/zy3w5ma.

Laepple, D. and T. Hennessy. 2012. The capacity to expand milk production in Ireland following the removal 

of milk quotas. Irish Journal of Agricultural and Food Research 51: 1-11.

Leach, M., J. Rosktröm, P. Raskin, I. Scoones, A.C. Stirling, A. Smith, J. Thompson, E. Millstone, A. Ely, 

E. Arond, C. Folke, and P. Olsson. 2012. Transforming innovation for sustainability. Ecology and 

Society 17: 11.

Long, J. 1997. Regression models for categorical and limited dependent variables. Sage, London, UK.

Lybbert, T.J., D.A. Sumner. 2012. Agricultural technologies for climate change in developing countries: 

policy options for innovation and technology diffusion. Food Policy 37: 114-123.

McFadden, D. 1974. Conditional logit analysis of qualitative choice models. In: Frontiers in Econometrics, 

edited by P. Zarembka. Academic Press, New York, NY, USA, pp. 105-142.

McRoberts, N, C., Hall, L.V., Madden and G. Hughes. 2011. Perceptions of disease risk: from social 

construction of subjective judgments to rational decision making. Phytopathology 101: 654-665.

Ministerio de agricultura alimentación y medio ambiente (MAGRAMA). 2005. Programa de desarrollo 

rural para la mejora de las estructuras de producción en regiones fuera de objetivo N° 1 en España. 

Availabe at: http://tinyurl.com/h7zkn2g.

Montagut, X. and F. Dogliotti. 2008. Alimentos globalizados: soberanía alimentaria y comercio justo. 2ª 

edición, Icaria Editorial, Barcelona, Spain.

Moran, D., A. McVittie, D.J. Allcroft and D.A. Elston. 2007. Quantifying public preferences for agri-

environmental policy in Scotland: a comparison of methods. Ecological Economics 63: 42-53.

Moschini, G. and D.A. Hennessy. 2001. Uncertainty, risk aversion, and risk management for agricultural 

producers. Handbook of Agricultural Economics 1: 88-131.

Naiggolan, D., M. Termansen, M.S. Reed, E.D. Cebollero and K. Hubacek. 2013. Farmer typology, future 

scenarios and the implications for ecosystem service provision: a case study from south-eastern 

Spain. Regional Environmental Change 13: 601-614.

Nolte, S., J. Buysse and G. Van Huylenbroeck. 2012. Modelling the effects of an abolition of the EU sugar 

quota on internal prices, production and imports. European Review of agricultural economics 39: 

75-94.

Nowicki, P., V. Goba, A. Knierim, H. van Meijl, M. Banse, B. Delbaere, J. Helming, P. Hunke, K. Jansson 

and T. Jansson. 2009. Scenar 2020-II – Update of analysis of prospects in the scenar 2020 Study. 

European Commission, Directorate-General Agriculture and Rural Development, Brussels, Belgium.

h
tt

p
:/

/w
w

w
.w

ag
en

in
g
en

ac
ad

em
ic

.c
o
m

/d
o
i/

p
d
f/

1
0
.2

2
4
3
4
/I

F
A

M
R

2
0
1
4
.0

0
9
9
 -

 F
ri

d
ay

, 
O

ct
o
b
er

 1
3
, 
2
0
1
7
 2

:2
1
:3

9
 P

M
 -

 U
n
iv

er
si

ty
 o

f 
M

in
n
es

o
ta

 -
 T

w
in

 C
it

ie
s 

IP
 A

d
d
re

ss
:1

3
4
.8

4
.1

7
.1

0
8
 



International Food and Agribusiness Management Review

84

Castillo-Valero et al. Volume 20, Issue 1, 2017

Nowicki, P., C. Weeger, H. van Meijl, M. Banse, J. Helming, I. Terluin, D. Verhoog, K. Overmars, H. Weshoek, 

A. Knierim, M. Reutter, B. Matzdorf, O. Margraf and R. Mnatsakanian. 2007. Scenar 2020 – Scenario 

study on agriculture and the rural world. European Commission, Directorate-General Agriculture 

and Rural Development, Brussels, Belgium.

Observatorio Español del mercado del vino (OEMV). 2012. Principales importadores mundiales de vino. 

Available at: http://www.oemv.es/esp/-oemv.php.

Page, M., G. Whelan and A. Daly. 2000. Modelling the factors which influence new car purchasing. European 

Transport Conference. PTRC, Cambridge, UK.

Madrid, Spain.

Perkin, P. and T. Rehman 1994. Farmers’ objectives and their interactions with business and life styles: 

evidences from Berkshire, England. In: Rural and farming systems analysis: European perspectives, 

edited by J.B. Dent and M.J. McGregor. CAB International, Wallingford, UK, pp. 193-212.

Rabobank. 2013. Abolition of EU sugar quota. Available at: http://tinyurl.com/hvedhqh.

Recasens, M. 2003. Economía vitivinícola en el siglo XXI. ACE Revista de Enología. Available at: http://

tinyurl.com/jmchetm.

Riesgo, L. and J.A. Gómez-Limón. 2006. Multi-criteria policy scenario analysis for public regulation of 

irrigated agriculture. Agricultural Systems 91: 1-28.

Sartori, J.J. and C.W. Robledo. 2012. Viajes al trabajo en la ciudad de Córdoba: estudio sobre la elección 

modal y la preferencia por la tenencia de vehículos. Revista Transporte y Territorio 7: 26-56.

Sattler, C. and U.J. Nagel. 2010. Factors affecting farmers’ acceptance of conservation measures – a case 

study from North-Eastern Germany. Land Use Policy 27: 70-77.

Schwab, J.A. 2012. Multinomial logistic regression: basic relationships and complete problems. Available 

at: http://tinyurl.com/jtd5wy4.

Smith, D. and D.F. Capstick. 1976. Establishing priorities among multiple management goals. Southern 

Journal of Agricultural Economics Decisions 8: 37-43.

farmers. Agricultural Systems 67: 153-179.

Starkweather, J. and A. Kay. 2011. Multinomial logistic regression. Available at: http://tinyurl.com/jk66aax.

Sumpsi, J.M., F. Amador C. Romero. 1997. On farmers’ objectives: a multi-criteria approach. European 

Journal of Operational Research 96: 64-71.

Teschner, N., Y. Garb and J. Paavola. 2013. The role of technology in policy dynamics: the case of desalination 

in Israel. Environmental Policy and Governance 23: 91-103.

Toledo, R., A. Engler and V. Ahumada. 2011. Evaluation of risk factors in agriculture: an application of the 

analytical hierarchical process (AHP) methodology. Chilean Journal of Agricultural Research 71: 

114-121.

Train, K., W.W. Wilson. 2008. Estimation on stated-preference experiments constructed from revealed-

preference choices. Transportation Research 42: 191-203.

Velandia, M., R.M. Rejesus, T.O. Knight and J.S. Bruce. 2009. Factors affecting farmers’ utilization of 

agricultural risk management tools: the case of crop insurance, forward contracting, and spreading 

sales. Journal of Agricultural and Applied Economics 41:107-123.

Willock, J., I.J. Deary, G. Edwards-Jones, M.J. McGregor, A. Sutherland, J.B. Dent, O. Morgan and R. Grieve. 

1999. The role of attitudes and objectives in farmer decision making: business and environmentally-

oriented behaviour in Scotland. Journal of Agricultural Economics 50: 286-303.

Winter, M. 2002. Strong policy or weak policy? The environmental impact of the 1992 reforms to the CAP 

arable regime in Great Britain. Journal of Rural Studies 16: 47-59.

h
tt

p
:/

/w
w

w
.w

ag
en

in
g
en

ac
ad

em
ic

.c
o
m

/d
o
i/

p
d
f/

1
0
.2

2
4
3
4
/I

F
A

M
R

2
0
1
4
.0

0
9
9
 -

 F
ri

d
ay

, 
O

ct
o
b
er

 1
3
, 
2
0
1
7
 2

:2
1
:3

9
 P

M
 -

 U
n
iv

er
si

ty
 o

f 
M

in
n
es

o
ta

 -
 T

w
in

 C
it

ie
s 

IP
 A

d
d
re

ss
:1

3
4
.8

4
.1

7
.1

0
8
 


