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Abstract  

The dairy farms evolved substantially since 1986 (Spain joins the EU), suffered cyclical pro-
cesses of restructuring and abandonment, present today where many farms are confronted 
the difficult decision to continue or stop production. 
For this reason, it is essential get the best designs for farms, because in the competitive situ-
ation existing, the optimal profitability requires investment costs and operational as optimized 
as possible. 
In any productive installation that seeks to make a production process design should include 
elements that allow us to obtain the most efficient results as possible. 
What are the factors that affect the efficiency in dairy cattle farms should be a concern for 
farmers. 
In the present study we try to explain what those factors and how they relate to the produc-
tion efficiency of farms with dairy cows. 
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Introduction  

Galicia is a region in northwestern Spain, whose main economic activity is agriculture high-
lighting the livestock subsector, traditionally characterized by presenting small farms with low 
livestock But since Spain's entry into the European Union in 1986 , a change in the trend 
observed in this subsector , in recent decades , farm dairy and veal have been reduced by 
45 % , this data if closer inspection indicates that, before which predominated were those 
smaller farms less than 30 dairy cows representing 76% of total livestock and as they in-
crease in size was the number of operating holdings would decline drastically (Irimia, Alvarez 
& Escudero, 2012). 
But since Spain's entry into the European Union in 1986, a change in the trend observed in 
this subsector, in recent decades, farm dairy and veal have been reduced by 45 %, this data 
if closer inspection indicates that, before which predominated were those smaller farms less 
than 30 dairy cows representing 76% of total livestock and as they increase in size was the 
number of operating holdings would decline drastically (Irimia, Alvarez & Escudero, 2012). 
Although in the last decade this has changed substantially since the last census data of 
2012, shows that now farms of less than 30 cows previously accounted for 76 % of all live-
stock at present this percentage has been reduced to 47%. Which also yields data on the 
currently predominate larger farms. Being very remarkable that two decades ago holdings of 
50 or more cows accounted for 9% of livestock and a decade later, it is this range that en-
compasses 31% of dairy farms in Galicia ( Couso Rodríguez et al. 2006). With these chang-
es 
These changes have led to an increase in milk production holdings of Galicia , this indicates 
that farms are getting larger because they need to have a minimum production size to be-
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come efficient , so the samples previous studies , which indicate that those more efficient 
farms are remaining active (Marco et al., 2008). 

Table 1 .Census Dairy Cattle farms in Galicia 

 

  2.003 2.008 2012 

Cow range Nº farms. % of Total Nº farms. % of Total Nº farms. % of Total 

<30 20.740 76% 6.674 49% 5.745 47% 

30-49 4.157 15% 3.344 25% 2.675 22% 

>=50 2.349 9% 3.528 26% 3.796 31% 
 
Previous studies in Galicia, on the profitability of its dairy farms, have revealed that their prof-
itability is low; reaching its profitability threshold in the range of 30 dairy cows (Riveiro et al. 
2005).Several previous studies have analyzed the efficiency of farms beef le-chera, such as 
those conducted in 2005 in the European Dairy Farmers Congress in that Congress compar-
ative studies of efficiency of dairy farms of different countries are present. It efficiency is de-
fined by an index called kilo-grams of Full Cream Milk per hour of work (KgFCmilk / hour), 
what defines are kilos of milk produced in an hour of work in the period of one year , con-
gress later years these data were updated, the latest being 2009. This allows us to compare 
our farms with others from Europe. 
More recent studies conducted at the Agricultural Research Center as the Galician Centre of 
Agricultural Research Mabegondo, which has made the most recent studies in this field  
(Barbeito & Lopez, 2008).  
These studies reveal that Galicia is situated with limited efficiency values compared to most 
milk producing countries of the EU. 
Since these values for 2010 of 133 (KgFCmilk / hour), well below countries like the Nether-
lands or Germany which stood at 270 and 225 (KgFCmilk / hr) respectively. 
The intent is determined by this study, which are the factors that influence the efficiency of 
our operations.Try to determine the most influential factors causing permanence and even 
expansion of existing farms and which are those which cause the closure of farms. 
 

Materials and methods 

It provides a representative sample of Galician dairy beef sector shows that was obtained by 
the method proposed by Irimia y Resch 2009 and by Escudero, Irimia y Álvarez in 2013 and 
Irimia, Escudero y Álvarez in 2013. 
Getting a sample representing the Galician dairy sector, with livestock between 30 and 100 
cows, since the system of management of these farms is very similar and therefore compa-
rable values together. 
Initially prior to office work was necessary field work to determine the characteristic features 
of each farm and farmer who manages it. 
Subsequently cabinet work was performed by first determining the current values of efficien-
cy. 
To characterize the sample analyzed, we used the statistical information available in the Ga-
lician Institute of Statistics, INE, Eurostat publications and Consellería do Medio Rural e do 
Mar. 

Results and discussions 

Fieldwork but numerous variables were obtained after performing a previous study we se-
lected seven variables for each farm, both nominal and ordinal that categorically organized 
for the study. 
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Table 2. Variables characterizing dairy farms 

 

Variable name  Category 

Efficiency of the farm  KgFCMilk/ Hour work and year 

Sex farm manager 
Man 
Woman  

Age of farm manager 
18-30 years old 
31-50 years old 
51-67 years old 

Feeding system 
Unifeed 
Car dragged 
Manual 

System cleaning operation  

Scraper and manual 
Scraper  
Manual 
Manual and mechanical 
Grating 

Milking system 

Milking fishbone 
Milking Tandem  
Milking circuit 
Milking parallel 

Lobby for Milking 
Yes 
No 

 
Once classified and characterized the variables have proceeded to statistical analysis, in 
which we determined whether there are significant differences between categorical variables 
set to a range of 95% and a sampling error of 5%. Starts to do normality tests previously 
each of the variables regarding efficiency, thereby determining the following analyzes 
We will analyze the gender variable, start identifying normality tests. 
Applying the Kolmogorov-Smirnov (KS) test and the Shapiro-Wilk normality sample efficiency 
with respect to the gender variable, assuming the test show one (p-value) or significance> 
0.05, which indicates that this test is not significant, the initial hypothesis (H0) is rejected, we 
can not assume the normality of the quantitative variable efficiency with respect to the sex 
category. 
Therefore to determine whether there are significant differences for the gender variable, not 
being a normal variable is necessary to apply non-parametric tests such as Kruskal-Wallis 
test. 
Table 3. Hypothesis test of Kruskal-Wallis. 
 

 Null hypothesis Test Sig. Decision 

1 

The distribution of effi-
ciency is the same 

between the sex cate-
gories 

Kruskall-Wallis test for 
independent samples 

0,453 
Retain the 

null hy-
pothesis. 

 
As the p-value is p = 0.453, the null hypothesis (Ho) is accepted, there are no significant dif-
ferences for a range of 95% and 5% error for the variable efficiency by sex. 
Then proceed with the tests of normality test (KS) and Shapiro-Wilk for the age variable ob-
taining a p-value <0.05, thus the null hypothesis is accepted, we have a normal variable, for 
the three age groups. 
With which to have a variable with normal distribution, the dependent variable is quantitative 
efficiency and age as the independent variable, we are able 
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Tabla 3. Pruebas de normalidad para la variable edad. 

 

 Sum of Squares df Mean Square F Sig. 

Inter-group 7686,702 2 3843,351 0,983 0,382

Intra-group 183757,118 47 3909,726   

Total 191443,819 49    

 
The result of the ANOVA gives us a p-value = 0.382> 0.05, indicating that the null hypothesis 
(Ho) is accepted, there are no significant differences for efficiency varies according to the 
age of the managers of farm. 
Referring now a general classification of the operation as the management systems used in 
the different daily tasks such as feeding livestock, cleaning the general premises of the farm 
and the milking system and related facilities used to it. 
Then we will determine whether there are significant differences for the efficiency varies ac-
cording to the management systems used in milking and cleaning power. 
We start analyzing the normal of the variable to determine the test to be applied, as shown in 
Table 4. 
As seen in Table 4, we proceeded to determine which variable we are to determine the test 
to be performed. Classification according to yielding to the power system we obtain a p-
value> 0.05, in both tests, indicating that this is a normal variable with which it is possible to 
apply the ANOVA test to determine if there are significant differences to the varying efficien-
cy according to the feeding system. 
 
Table 4. Tests of normality for the variable feeding system . 
 

Test of normality Kolmogorov-Smirnova Shapiro-Wilk 

Feeding System Statistical df Sig. Statistical df Sig. 

Efficiency 

Unifeed 0,131 18 ,200* 0,938 18 0,263

Car dragged 0,175 23 0,066 0,933 23 0,129

Manual 0,205 9 ,200* 0,903 9 0,271

Sistema de limpieza       

Efficiency 

Scraper and manual 0,197 13 0,177 0,928 13 0,325

Scraper 0,177 8 ,200* 0,97 8 0,897

Manual 0,251 14 0,017 0,746 14 0,001

Manual and mechanical 0,126 6 ,200* 0,985 6 0,975

Grating 0,195 9 ,200* 0,938 9 0,56

Milking system       

Efficiency 

Milking fishbone 0,113 38 ,200* 0,967 38 0,307

Milking Tandem 0,266 5 ,200* 0,896 5 0,39

Milking circuit 0,218 4 . 0,96 4 0,78

Milking parallel 0,364 3 . 0,8 3 0,116

*. This is a lower limit of the true meaning. 

a. Correction Lilliefors significance. 
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As shown in Table 5, the Anova test Applying a p_valor = 0.597 is obtained, which indicates 
that we are p> 0.05, thus the H0 hypothesis, in which equal variances assumed is rejected, 
thereby indicating this result is that we are no significant differences in the efficiency of the 
operation according to the ratings given power system. 
Then we will determine whether there are significant differences for efficiency varies accord-
ing to the management systems used in milking and cleaning power. 
We first analyze normal, to determine the test to be applied, as shown in Table 4. 
To feed system get a p-value> 0.05, in both tests, indicating that this is a normal variable with 
which it is possible to apply the ANOVA test to determine if significant differences exist for 
efficiency varies depending on the system supply. 
 
Tabla 5. Anova de un factor ente las variables eficiencia y sistema de alimentación. 
 

 Sum of Squares df Mean Square F Sig. 

Inter-group 4150,713 2 2075,357 0,521 0,597

Intra-group 187293,106 47 3984,960   

Total 191443,819 49    

 
As shown in Table 5 , the Anova test Applying a p_valor = 0.597 is obtained , which indicates 
that we are p > 0.05 , thus the H0 hypothesis , in which equal variances assumed is rejected, 
thereby indicating this result is that we no significant differences in the efficiency of the oper-
ation according to the ratings given power system . 
Then to get that we have a normal variable, for the classification of feeding systems, we will 
determine whether there are differences between these groups. 
Then we proceed to analyze the following classification of efficiency, by cleaning system, in 
terms of normality, we can not assume the normal distribution as the significance values do 
not exceed p > 0.05 , for all groups , with lower p < 0.05 for the manual feed . 
With which to determine whether there are significant differences should be applied as in the 
nonparametric Kruskal- Wallis tests. 
 
Table 6. Kruskal-Wallis test for the efficiency variable and cleaning system. 
 
 Null hypothesis Test Sig. Decision 

1 

The distribution of effi-
ciency is the same be-
tween the categories of 

cleaning 

Kruskal-Wallis test for 
independent samples 

0,005 
Rejects the 
null hypoth-

esis. 

 
As seen in Table 6, this test determines that there are no significant differences for efficiency, 
as the cleaning system used. 
 
Table 7. Anova and a cleaning system efficiency factor. 
 

 
Sum of 

Squares 
df Mean Square F Sig. 

Inter-group 39634,283 3 13211,428 4,003 ,013 

Intra-group 151809,536 46 3300,207   

Total 191443,819 49    
 
Now we proceed to analyze the efficiency according milking systems employed, the test 
(KS), indicates that we have a sample with normal distribution, which allows us to apply the 
ANOVA test to determine if there are differences between systems milking. 
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The ANOVA provides a p-value = 0.013 <0.05, so that the H0 hypothesis of equal variances 
is rejected, which means that if there are significant differences between the efficiency and 
the type milking systems. 
 
Table 8. Tukey HSD test for multiple comparisons. 
 

Milking sys-

tem 

Milking 

System 

Mean Dif-

ference 

Standard 

error 
Sig. 

Confidence interval 95% 

Lower limit Upper limit 

Milking fish-

bone 

Milking 

Tandem 
26,57 27,32 ,766 -46,27 99,41

Milking cir-

cuit 
63,41 30,19 ,168 -17,08 143,90

Milking 

parallel 
-82,47 34,45 ,092 -174,30 9,35

Tandem 

Milking cir-

cuit 
36,83 38,53 ,775 -65,88 139,55

Milking 

parallel 
-109,04 41,95 ,058 -220,87 2,77

Circuito 

Milking 

Tandem 
-36,83 38,53 ,775 -139,55 65,88

Milking 

parallel 
-145,88* 43,87 ,009* -262,83 -28,93

*. The mean difference is significant at the 0.05 level. 

 
This will allow us to perform multiple comparisons between the different rooms, which are 
tests of multiple comparisons, Tukey HSD. 
With which we obtain that there are only significant differences for the range given and the 
error between circuit systems and milking parallel. 
We also analyze other variables proceeded to complete the analysis of the milking area as 
the waiting room, to determine the existence or not of the same conditions the efficiency of 
the operation. 
Applied the normality test (KS) and Shapiro-Wilk, we obtain a non-normal sample since for 
all cases the p-value> 0.05. The availability of a quantitative variable with two groups to de-
termine whether or not there are differences between groups for this we applied the T-
Student. 
Getting the Levene test p-value> 0.05, the assumption of equal variances, thus accepting, 
we will now determine if equal means, you get a p-value 0.099,> 0.05 which implies that the 
hypothesis of equal mean is accepted, there are no significant differences for the efficiency 
parameter waiting for milking. 

Conclusions  

We analyzed the data, which were considered most relevant to the study and applied the 
appropriate test depending on variable analyzed.It has been obtained that the efficiency (per 
hour worked kgrFCMilk year), no significant differences for a confidence interval of 95% and 
an error of 5%. These results were not relevant to the variables, type of sex exploitation 
manager and age range of the managers of the holding. We discuss the systems that char-
acterized the daily operation of the farm, such as power systems, milking and cleaning, 
which told us that no clear influence of these parameters on the efficiency of the operation. 
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Well if relevant information was obtained as to the milking system, which is that if there are 
differences between the milking system with milking circuit and milking parallel. 
Nor have they obtained results on the existence of the waiting room for greater efficiency or 
contribution values milking. 
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