
1. Introduction 
The main purpose of this

paper was to define a
farm’s typology using the
cluster analysis. The clus-
ter analysis is a multivari-
ate procedure for detecting
natural grouping in data
with similar characteristics
and helps find structure in
the data (Norusis, 1994).
There are some agglomer-
ative cluster algorithms
(Jongman et al., 1987; Dig-
by and Kempton, 1991;
Dias, 1991; Norusis, 1994;
Fernadez- Palacios and
Santos, 1996) but in this s-
tudy the Ward method has
been used because of its
success in other studies.  

There are some applica-
tions of  cluster analyses,
such as Weigel and Rekaya
(2000), Silva and Bezerra
(2000), Judez and Chaya (1999) , Enes (1999), Solano et al.
(1999), Martin and McLeay (1998),  Rodriguez et al.
(1998), Dentinho and Silva (1996), Dentinho (1994), Del-
gado and Caldenty (1993), and Avillez (1991).

2. Material and Methods 
The Azorean data of Farm Accountancy Data Network

(FADN) permit to observe that, in general, farms are small
and most of them belongs to the farmers.  The mean agri-
cultural area is around 23.7 hectares and the average num-
ber of dairy cows is about 23 per farm. The production sys-
tem is primarily based on grazing, and the main product is
milk. Most expenses are on concentrates, annual deprecia-
tion, rents and fertilizers (Silva, 2001).

The methodology was based upon Rodriguez et al.
(1998). At first, a matrix of 174 Azorean animal farms

(from Terceira and S.Mi-
guel islands), sixteen te-
chniques and economic
variables were selected.
These farmers were se-
lected according to the
European Classification
(OTE 4). Then, the matrix
of data was standardized,
and the Euclidean dis-
tance, as a proximity or
similarity measure, was
chosen. Next, a similar
matrix was obtained and
the Ward method was se-
lected. A dendogram or an
analysis tree observed the
results. Finally, the clus-
ters were limited and the
groups of farms defined.

The software selected
for cluster analysis was
SPSS, version 8 (Norusis,
1994). The cluster analy-
sis was used into phases:

the variables cluster and the cases cluster.
The variables used in clusters were selected by observing

that the variables have more impact on sales and cost struc-
ture.  The animal production was the main product (88.3%
milk and 11.7 % beef). In the cost structure, feeding was the
most important, the depreciation ranked second, the fertil-
izer third, and the rent fourth. All the other expenditures
were below 6% of the total costs. As a consequence, sixteen
variables were selected to form the cases clusters.

Three tests permitted the selection of four groups of vari-
ables used in cases cluster:1) Technological variable: milk
sales per cow; beef sales per animal; subsidies per animal;
fertilizer per hectare; other cash expenses (medicine, artifi-
cial insemination and hygiene products); fuel and lubricants
per hectare, hired labor per hectare; machinery and building
repairs per hectare; depreciation per hectare; land rent per
hectare; net income per hectare. 2) Dimension variable: a-
grarian area; total of animals. 3) Specialization variable de-
fined by Avillez (1989) as the ratio of total animals on the
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farms less dairy cows by total of animals. When specializa-
tion is higher than 0.66, it is a beef farm; when lower than
0.33, it is a dairy farm, and between 0.33 and 0.66, it is a
mixed farm. 4) Intensity variable (Total cows/Hectare).

The cases cluster allows to define a ty-
pology of Azorean dairy farms, which
means a group of farms with similar
characteristics. Following the definition
and the selection of the variables by
cluster in four groups, the next step was
to form the farms cluster. After finding
the initial clusters, some limits of inten-
sification, specialization and dimension
were forced, because of the diversity of
farms in each cluster.

3. Results and discussion 
The variable cluster formed four clusters of variables:

Cluster I - Cluster of dimension (agricultural area; total
number of animals); Cluster II – Cluster of outputs and
fixed and variable assets (subsidies per cow; net income per
hectare; beef sales per cow; fertilizer costs per hectare,
feeding costs per cow, and rent per hectare); Cluster III –
Cluster of specialization, outputs and fixed assets (special-
ization, milk sales and hired labor per hectare);and Cluster
IV – Cluster of intensity and fixed and variables assets (in-
tensity, depreciation, fuel and lubricants per hectare, ma-
chinery and buildings repairs per hectare and other cash ex-
penses).

These clusters of variables allowed the identification of
five clusters of Azorean farms: 1) 59 farms, 2) 45 farms; 3)
68 farms, 4) 1 farm, and 5) 1 farm.

The objective of this study was to define a typology (sim-
ilar characteristics) of Azorean farms. Then, we considered
the farms belonging to Clusters IV and V as outliers, al-
though Lloyd (1993) reports the danger of eliminating the
outliers. In this case, simplifying the reality does not seem
to be very important to eliminate the outliers.

Figure 1. Clusters Terceira and S. Miguel: intensity and
specialization.

The agricultural area was smaller (15.5 hectares) in Clus-
ter III and higher (23.5 hectares) in Cluster II. Cluster I had
an intermediate agricultural area (20.5 hectares). The mean
number of cows was higher (39) in cluster II, but not with
great differences from other clusters (around 37 cows). As

a consequence of this, the intensity of grazing was higher in
Cluster III (2.4 cows per hectare) and smaller in Cluster II
(1.7 cows per hectare), which was very similar to Cluster I
(1.4 cows per hectare). 

As a result of an intensive grazing system, cluster III pro-
vided higher net profit per cow (833 euros), and cluster II
provided smaller net profit per cow (397 euros). This result
was similar for the gross margin per hectare. The net profit
and gross margin for cluster III was influenced by the high-
er milk production per cow, which was about 6000 liters.
Cluster II presented a higher expenditure on the animal
feeding with concentrates (around 340.6 Euros), when
compared with the other two clusters (more intensive graz-
ing systems).

The expenditures in wages was more elevated (90.28 Eu-
ros) in cluster II, mainly composed of S.Miguel farmers. In

this island, around 20% of farms had a-
gricultural workers. In Terceira, about
90% of farms are family run.

As a result of a forcing cluster, it was
decided that the specialization and graz-
ing intensity define the groups of farms
(Figure 1). As it is observed in this fig-
ure, dairy farms (specialization smaller
than 0.33) are mainly of the cluster II
and III. Cluster I had only one farm of
beef production (specialization higher

than 0.66). Most of the sampled farms are mixed or with
dairy specialization. Cluster III is more intensive, and most
farms are intermediate (around 2 cows per hectare); clusters
I and II are less intensive grazing systems (less than 2 cows
per hectare). Also, as observed in figure 1, there are not
very limited groups of farms, this means that, independent-
ly of the level of intensive grazing systems, there are dairy
and beef farms and it is necessary to delimit those groups.
For example, dairy milk farms (specialization less than
0.33) are in extensive grazing system (less than 1.4 cows
per hectare), in the medium system grazing (between 1.4
and 2.4 cows per hectare) and in the intensive grazing sys-
tem (more than 2.4 cows per hectare) Because of these rea-
sons it was considered necessary to force the clusters ac-
cording the intensity of grazing for obtaining more homo-
geneous farms. Then it was decided to force groups of farm

NEW MEDIT N. 1/2007

52



according to intensity systems grazing:1)  less than 1.4
cows per hectare;2) 1.4 and 2.4 cows per hectare and 3)
more than 2.4 cows per hectare; and according to milk spe-
cialization:1) less than 0.33;2) 0.66 and 3) more than 0.66.

Finally, seven main types of Azorean farms were defined
(Figure 2):

Type I –Intermediate grazing systems (1.4 to 2.4 cows per
hectare) and mixed system (specialization 0.33 to 0.66)

Type II – Intermediate grazing systems (1.4 to 2.4 cows
per hectare) and dairy system (specialization less than

0.33).
Type III – Extensive grazing systems

(less than 1.4 cows per hectare) and
mixed system (specialization 0.33 to
0.66).

Type IV – Extensive grazing systems
(less than 1.4 cows per hectare) and dairy
system (specialization less than 0.33).

Type V – Extensive grazing systems
(less than 1.4 cows per hectare) and beef
system (specialization more than 0.66).

Type VI – Intensive grazing systems
(more than 2.4 cows per hectare) and
dairy system (specialization less than
0.33).

Type VII – Intensive grazing systems
(more than 2.4 cows per hectare) and
mixed system (specialization 0.33 to
0.66).

4. Conclusion
The Azorean animal production has

mainly three types of farms; extensive
grazing systems (dairy, beef or mixed),
intensive grazing systems (dairy and
mixed) and intermediate grazing systems
(dairy and mixed). This allows the devel-
opment of agricultural policies for a spe-
cific group of farmers with different
needs, and the development of useful de-
cision models as in the example on the
simulation of the effect of an increasing

price of feeding (concentrates) and fertilizers on the net
profit of different types of farm (intensive, extensive and
moderate).
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