
1. Intr oduction and
goals

Changes in the agricul-
tural production systems in
numerous disadvantaged
areas of Europe have often
been associated with envi-
ronmental problems e.g.,
the proliferation of bushes,
erosion, the loss of biodi-
versity and fires (Chassany
and Flamant, 1996; Car-
aveli, 2000; MacDonald et
al., 2000; Tampakis et al.,
2005). Large amounts of
money have been spent
through the Common A-
gricultural Policy (CAP) to
control production surplus,
rural depopulation and en-
vironmental deterioration. 

Riaño Mountain is locat-
ed in the Province of León,
in northwestern Spain.
(Fig. 1). The relief of this
area is steep, characterized
by harsh weather condi-
tions with long periods of
low temperatures (Serrano
et al., 2004). In this area,
where agriculture is diffi-
cult, stock raising is partic-
ularly important. Riaño
Mountain is a highly humanised territory. Many of the
area's social and natural features are the result of the use of
natural resources by farming systems adapted to this envi-
ronment; their preservation is part of the function of the Pi-
cos de Europa National and Regional Parks.

Over the last two decades the area has suffered an impor-
tant loss of population; between 1991 and 2001 it lost
14.4% of its population (JCyL, 1992, 2002). Cattle farming

has a relatively high im-
portance in this area. The
traditional cattle raising
system used in the area is
of the mixed type, i.e., in
which both milk and meat
are produced, and is based
on the Brown Swiss
breed. All the native
breeds were replaced by
the Brown Swiss during
the 1940s. Cattle farm op-
erations in the area are
clearly differentiated into
two periods: summer
herding in the higher ar-
eas, and winter stabling in
the lower areas when the
animals are fed on stored
forage collected in the
valleys. During the last
decade, a great number of
farms have disappeared,
and important changes
have occurred in cattle
production on the remain-
ing ones. Official statis-
tics reflect (Serrano et al.,
2004): (1) an increase in
the number of livestock,
(2) an increase in the
number of cattle per farm,
and (3) a reduction in
dairy and an increase in

non-dairy cattle. The area classified as being of agricultur-
al use fell by 32.1% from 1990 to 1999 (JCyL, 2002).

Stemming the depopulation and environmental deteriora-
tion of these areas requires the introduction and mainte-
nance of sustainable livestock systems. This requires that
information be collected on the status and development of
current systems. There are many definitions of the term sus-
tainability (Rigby and Càceres, 2001); in the present con-
text, that of Landais (1999) is appropriate: an economically
viable system, supportable by the work and social require-
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Abstract
Riaño Mountain is a disadvantaged area of north-western Spain that has
recorded significant changes in cattle production systems over the  last ten
years. The aim of this study was to characterise the cattle farms of this area in
order to evaluate their sustainability. The data analysis was structured in: 1) a
description of the farms, and 2) a farm typology: principal components and
cluster analyses were performed on variables concerning technical and eco-
nomic features. The information on the human, technical and economic char-
acteristics of the farms suggests they have important deficiencies. Eight
groups were obtained in typology analysis representative of two divergent
forms of development which are moving the farms away from the traditional
mixed cattle system: specialisation in milk production and intensification on
one hand and specialisation in meat production and extensification on the oth-
er. The most profitable systems were those less dependent on labour and, in the
context of the Common Agricultural Policy, those capable of maximizing the
number of subsidised animals per worker.
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Résumé
La Montagne de Riaño est une zone défavorisée du nord-ouest de l'Espagne.
Dans cette région, les systèmes de production des bovins ont connu des
changements importants au cours des 10 dernières années. L'objectif de cette
étude est donc  de caractériser les exploitations bovines de cette région pour
évaluer leur durabilité. L'analyse des données a été structurée autour : 1)
d'une description générale des exploitations et 2) de la  mise au point d' une
typologie des exploitations compte tenu des résultats d' une analyse des com-
posants principaux et d'une analyse cluster, réalisées sur des variables tech-
niques et économiques. L'information sur les caractéristiques du facteur hu-
main et sur les caractéristiques techniques et économiques des exploitations
met en évidence des faiblesses considérables. La typologie des exploitations
obtenue inclut  huit groupes représentatifs de deux formes divergentes d'évo-
lution qui incitent les exploitations à s'éloigner du système d'élevage mixte tra-
ditionnel: l'intensification couplée à la spécialisation dans la production
laitière d'une part et l'extensification  couplée à la spécialisation dans la pro -
duction de viande. Les systèmes les plus rentables sont les moins dépendants
du facteur travail et, dans le cadre de la Politique Agricole Commune, ceux
qui sont capables de maximiser les effectifs primés par travailleur.

Mots-clés: Production bovine, durabilité, PAC, rentabilité
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ments involved, inheritable by sub-
sequent generations and from an
environmental point of view, repro-
ducible over the long term. Within
the current socioeconomic context
of European agriculture, one of the
most important factors in the
change and in the sustainability of
farming systems is the CAP(Car-
aveli, 2000; Caballero, 2001; Léon,
2005; Veysset et al., 2005).

The aims of the present study
were to characterise cattle farming
in the mountains of León, an exam-
ple of a European disadvantaged
area, to establish a typology of the
area's cattle farms, to acquire a bet-
ter understanding of the factors de-
termining the changes that have oc-
curred in production systems over
the last decade, with special refer-
ence to CAPapplication, and to e-
valuate their sustainability

2. Materials and Me-
thods 

First of all, it was necessary to
deepen our knowledge of the so-
cial, techno-economic and opera-
tional characteristics of the area's
cattle farms. In this disadvantaged
area, which has relatively marginal
farming activity compared to other
areas, farmers' associations are
poorly developed and the flow of
information between the farmers,
the authorities and the agricultural
technicians is poor. Contacting
farmers and gathering information
on their operations can therefore be
difficult. In 1997 a “Meat Project”
was developed in this area for the
production of high quality beef.
Within this framework, a large
number of farmers from the Riaño
Mountain area joined the León
Cattle Farmers' Association with
the aim of selling their animals for
slaughter to a private company
(NEAL S.A.) for processing and
marketing. This favoured the con-
tact with a group of farms.

Information was collected by di-
rect enquiry on these farms in
1996, 1997 and 1998. Information
for 1996 and 1997 was gathered in
a single survey performed during
the first three months of the follow-
ing year. In 1998, information was
gathered during monthly farm vis-
its. The data collected were com-
pleted and checked against those
gathered during other visits, from
the farms' Official Registration
Books, and with information pro-
vided by NEALS.A.

The number of surveys per-
formed during the first year of the
project was 75, but only the infor-
mation provided by 41 farms was
considered valid. During the sec-
ond year 45 surveys were carried
out, 35 of which were considered
valid. During the third year the
number of surveys performed was
47, 35 of which were considered
valid. To be  considered as such,
information had to be sufficient
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and consistent. The main reasons for exclusion were reti-
cence to provide information and the lack of economic or
technical/production records. 

The information gathering process was approached from
the "farming system" conceptual framework (Osty, 1978;
Béranger and Vissac, 1994; Landais, 1998; Belgacem,
2005); this requires collecting data on human factors, ani-
mal base, production characteristics, technical and structur-
al characteristics, and economic factors.

The data were analysed in two parts: 1) a general de-
scription of human factors, facilities, and reproduction and
sanitary management characteristics (quantitative variables
were expressed as means and ranges, qualitative variables
as number of farms and percentages), and 2) a farm typolo-
gy was constructed using principal components analysis (P-
CA), cluster analysis and a group of 85 quantitative vari-
ables regarding technical and economic features (Table 1).

The PCAanalysis implied the use of the FACTOR and
VARIMAX rotation procedures included in the SAS statis-
tical package (SAS, 1989). The information collected over
the three years of the study was analysed together. Data per-
taining to each farm and to each year of the study were tak-
en as single observations, and the  PCAwas performed with
a total of 111 observations (41 for 1996, 35 for 1997 and 35
for 1998). Using a starting set of 85 variables (Annex 1),
correlation analysis was performed to eliminate those pro-
viding redundant information (e.g., suckling cows [%] cor-
related with income from subsidies/breeding cow). A total
of 43 variables were discarded in this way (r e 0.50 and
p<0.005 for all of them). Preliminary PCAwas then per-
formed to remove variables that provided little information
(variables with low communality indices) (Cody and Smith,
1997). The variables eliminated at this stage were: pasture
costs/breeding cow, stud costs/breeding cow, insurance

costs/breeding cow, other
costs/breeding cow, dead
calves/calves born (%) and in-
come from adult cattle not for s-
laughter/breeding cow. The final
set of variables examined by PCA
was 35 (Table 1).

Cluster analysis was carried out
using the CLUSTER procedure of
the SAS program (SAS, 1989); the
Average Link procedure was used
as classification method. Axes ob-
tained from PCAwere used as
classification variables. Two clus-
ter analyses were performed, one
taking into account all 7 factors
determined by PCA, the other tak-
ing into account only the first two.
The usefulness and interpretability
of the two sets of results obtained
were compared and the two-factor
option proved to be the most reli-
able.  The groups obtained were
compared by variance analysis us-
ing the SAS GLM procedure
(SAS, 1989).

3. Results
3.1. Human factors 

Table 2 shows some of the hu-
man factor data recorded in the
surveys. All the farms studied
were family farms; none had any
workers who were not members of
the family.

Taking into account the average
age of the farm holders and the
main workers, the percentage of
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non-married people was high. This situation is in line  with
the relatively high frequency (35 % of the farms in 1996) of
family structures formed by both parents, elderly or retired
in some instances, by a farm holder and one or more non-
married sons  aged over  35. In 28 % of the surveyed farms,
no family member would eventually take over the farm
once the current owners retired. Only three of all the sur-
veyed farms did not consider cattle farming the family's
main source of income. On 11 farms, the principal worker
or his wife had paid jobs outside the farm.

3.2. Building characteristics 
Table 3 shows that most  farms had traditional stables for

housing their cattle. These were old, generally stone build-
ings sometimes integrated into the urban area of a village or
part of the farmer's house. These types of construction gen-
erally have deficient lighting and ventilation, and  tasks
such as feeding and dung removal are difficult to perform.
Modifying them or making extension to them would be
very difficult. Due to farm concentration and the enlarge-
ment process that has occurred over the last few years, sev-
eral traditional stables were found on the farms. Recent and
more suitable buildings located outside the villages were
the minority.

Manual milking was performed on none of the surveyed

farms. Three types of mechanical milking systems were
recorded: those with  intermediate milk collection tanks re-
quiring periodic, manual emptying into a general storage
tank (churn milking machine); milking machines with a di-
rect inlet into the storage tank (direct stable milking); and
milk parlour systems with direct inlet into  the storage tank
(direct milking in a milk parlour). Table 3 shows that the
churn milking system (the oldest type) was the most com-
mon one.

3.3. Technical characteristics: reproduction
management, sanitary conditions and fod-
der production

Table 4 shows that most farmers lacked even elementary
technical knowledge regarding basic sanitary conditions
and reproduction management.  Sanitary products were
used indiscriminately, the sanitary status of farms was poor,
and reproduction management plans were mostly absent.

Table 4 also shows the practically non-existent agricul-
tural activity on the surveyed farms. Most had only one
harvest for all their pastures, which indicates low exploita-
tion possibilities for their grass surfaces. Only a few farms
produced silage.

3.4. Principal components analysis
Table 5 shows the characteristics of the

seven initial axes obtained with PCA.
These axes were all chosen by the pro-
gram, taking into account the evolution
of explained variance. All had auto-val-
ues of >1. 

Axis 1 shows high values for farms
with Brown Swiss breeding cows orien-
tated towards dairy production, with
high production per cow and relatively
intensive production systems. This fac-
tor can be defined as dealing with “dairy
production orientation, production sys-
tem intensification and productivity per
cow.” 

Axis 2 can be defined as dealing with
“Farm size and work productivity” and
classifies farms depending on their size
(number of cows) depending on labour
requirements and work productivity.
This axis showed high values for farms
with many head of cattle and with pro-
duction systems which allow a single
worker to handle many cows with high
productivity.

3.5. Cluster Analysis: farm as-
sociation

The classification according to the first
two PCA factors allowed farms to be
grouped depending on their productive

 



orientation, their size, and productivity criteria per cow and
per work unit. Production type and quality, farm size and
productivity were not independent aspects of farm opera-
tions in the remaining axes. Thus, the classification ob-
tained by cluster analysis also grouped farms by these vari-
ables. When only the first two PCAaxes were taken into
account, 8 groups of farms were obtained: 

Group 1. Farms mainly intended for milk production.
Group 2. Farms specialised in calf production with a large

number of breeding cows and a high number per work unit
(extensive production systems with respect to the factor
'labour').

Group 3. Medium-sized milk-producing farms with a
high percentage of breeding cows specialised in calf pro-
duction.

Group 4. Farms specialised in calf production, with a s-
mall number of breeding cows per farm and annual work u-
nit.

Group 5. Farms moving towards specialisation in calf
production.

Group 6. Traditional mixed farms (production of milk and
different types of calf). 

Group 7. Farms specialised in calf production, with a
medium number of breeding cows per farm and annual
work unit.

Group 8. Subgroup of group 3.
Tables 6 and 7 show the average val-

ues of the different variables with re-
spect to each group, their level of sig-
nificance and the residual standard de-
viation (RSD) obtained in the variance
analysis of the 35 variables included in
the PCA.

Six of these eight groups were gath-
ered into two general typologies: farms
specialising in calf production (Groups
2, 4 and 7) and farms combining dairy
and different types of calf production
(Groups 1, 3 and 6). The first group can
be divided into three subgroups de-
pending on the number of cows per
farm: Groups 2, 7 and 4 from the s-
mallest to the largest. Within the sec-
ond group, three subgroups can be dis-
tinguished depending on their size and
orientation towards dairy production:
Groups 3, 1 and 6 from the smallest to
the largest. Group 5 was made up of
farms in transition between those of s-
maller size in the dairy production ty-
pology and those specialised in calf
production. Group 8 can be considered
a subgroup of Group 3 if farm size is
taken into account. 

4. Discussion
The number of livestock, farms and

their size suggests that the CAPfavours beef production in
this area and the enlargement of farms for securing eco-
nomic viability. However, with respect to human factors
and the productive, structural, technical and economic char-
acteristics of the sample, the sector has important deficien-
cies and its viability without EU help is reduced.  Certain-
ly, the negative feelings demonstrated by most of the sur-
veyed farmers towards their job, the living they made and
their working conditions - and thus toward the possibility of
their being succeeded by their descendants - makes the con-
tinuation of the activity seem unlikely (Potter and Lobley,
1996; Vipond, 1996; Caballero, 2001). 

The economic viability of some livestock systems is con-
ditioned by other local social and economic characteristics
that determine the possibilities of providing additional in-
come. Some authors (Olaizola and Manrique, 1992; Havet
et al., 1994; ) agree that part time dedication to stock rais-
ing/agriculture is an important adaptation strategy for farms
located in less favoured areas, and that complementary e-
conomic activities could help achieve sustainable farming
systems. However, this adaptation strategy had not been
followed by the majority of the farms studied. 

Crop and forage production was practically nil. This is
frequently seen in less favoured areas (Dobremez et al.,
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1990; Balent and Gibon, 1996; Caraveli, 2000) and can be
attributed to the low yields obtained compared to areas with
more favourable weather and soil conditions. Other reasons
include the abandonment of a subsistence economy, more
possibilities of buying feed, and the reduction of demo-
graphic pressures decrease for larger farms.

The adaptation of traditional mountain cattle raising sys-
tems to current socioeconomic conditions has led to great
diversity in the production systems followed (Olaizola et
al., 1995; Chatellier et al., 2000; Veysset et al., 2005). The
eight different farm types described in this paper are an ex-
pression of this diversification, and they represent different

stages in the move away from the traditional cattle-raising
model of the mountains of León (which nowadays brings
only small profits). Group 6 is the closest to the traditional
model.  Two major divergent trajectories from this model
were apparent (Table 7):

- Specialisation in dairy production with intensification of
the production system.

- Specialisation in beef production with extensification of
the production system.

Group 1 is the most representative of the first of these tra-
jectories (Tables 6 and 7). A large increase in production per
breeding cow is obtained with this system, although a large
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proportion of their feed is concentrated material which has
to be purchased. This increase in production is accompa-
nied by greater productivity per breeding cow. However,
this type of system has high labour requirements and there-
fore high costs that do not allow high productivity per farm
or per work unit to be achieved. An increase in Group 1
farm productivity, based on an increase in size, is limited by
the characteristics of these farms and milk production quo-
tas, (in this group, sold milk surpasses the milk quota by
110%). These farms are therefore forced to devote part of
the milk they produce to feeding calves. Increased calf fat-
tening, the sale of Brown Swiss heifers as replacement ani-
mals, and the adaptation of the milk production system to-
wards one based on the use of farm-produced forage might
provide economic alternatives. The latter might also be of
environmental interest (Chatellier and Vérité, 2003).

Group 3 includes farms on which breeding cattle for milk
production follows a production system similar to that of
Group 1. These have enlarged their size by adding a spe-
cialised calf production herd to their milk herd and have re-
duced their milk quota overshoot to 26%. The margin ob-
tained per breeding cow in Group 3 is lower than that in
Group 1. Productivity is similar in both groups since a larg-
er number of cows can be managed per work unit. Given
the existence of milk quotas, the only way to greatly in-
crease productivity would be to increase the size of the herd
oriented towards calf production.

Group 2 follows the second of the general trajectories
(specialisation in beef production and extensification of the
production system). These farms, which are specialised in
calf production, achieve maximum productivity per work u-
nit, which compensates for poor technical and economic re-
sults per breeding cow. The production system is very ex-
tensive; herd size is very large, and large numbers of breed-
ing cows are managed per work unit and at a very low cost
per breeding cow. This system allows for high extra income
from subsidies (large numbers of nursing cows) upon which
farms depend.

The other two groups specialised in calf production are
Groups 4 and 5. Owing to their smaller size, Group 4 farms
have lower productivity per farm and per work unit than
those of Group 2, while Group 9 farms show lower produc-
tivity per work unit than Group 2. In the present socioeco-
nomic context, the best way forward, especially for Group
4, would be to  increase the number of breeding cows and
extensify the production system to the limits imposed by
pasture availability and the subsidy system. 

The results of this work confirm that the recent socioeco-
nomic context has led to the increased importance  of work
productivity in the profitability of production systems
(Tirel, 1991; Landais and Balent, 1995). The most prof-
itable systems are those less dependent on labour and capi-
tal per hectare, and in the context of ruminant meat produc-
tion and CAPsubsides, those capable of maximizing the
number of subsidised animals per work unit (in some cir-
cumstances almost independently of other factors affecting

productivity) (Veysset et al., 1999; Caraveli, 2000; Ca-
ballero, 2001; Júdez et al., 2001; Veysset et al., 2005). The
question arises as to whether these systems contribute to the
long term maintenance of the social and natural environ-
ment or limit the development of a larger number of farms
with more adequate production systems (Veysset et al.,
1999; Chatellier and Verité, 2003; Léon, 2005).

The two diverging pathways of development described
above are common to many disadvantaged areas where the
CAPis applied, and have often had opposite impacts on the
mountainous regions of Mediterranean Europe (Caraveli,
2000; MacDonald et al., 2000): the overuse of resources in
some areas (often those richer and more accessible, where
animal management requires less work), and the abandon-
ment and marginalisation of others (i.e., those that are less
productive, with poorer access, or which require the man-
agement of a high number of animals per work unit).

Agricultural progress (mechanisation, intensification, in-
crease in farm size) in mountainous regions in general, and
in the Mediterranean in particular, has been limited (Car-
aveli, 2000; McDonald et al., 2000). The maintenance of vi-
able exploitations in these areas requires that CAPmeas-
ures, such as the imposition of milk quotas, be applied on-
ly after taking the above into account. For example, quotas
higher than historic production values should be allowed,
accompanied by other measures such as the development of
beef processing activities and quality labels. This special
kind of application of the CAPhas been successful in other
mountain areas (Chatellier and Delattre, 2003).

6. Conclusions
This work shows that the CAPhas been a determining

factor in the changes experienced by the farming systems of
the mountains of León. The results suggest that measures
included in the CAP, and subsidies in particular, have not
contributed to the improvement of cattle farm sustainabili-
ty in this area, as understood in social, economic and envi-
ronmental terms. Farm abandonment, together with some
of the political measures applied (among which subsidies
for nursing cows and milk quotas stand out), favour the de-
velopment of systems mainly orientated towards calf pro-
duction. These are based on large numbers of breeding
cows and very extensive farming systems in which sub-
sidised suckling cows represent a very high percentage of
farm profits.
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