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Stellingen
1.

Het realiseren van een hoog saldo per 100 kg melk door middel van een hoge
melkproductie per koe vergt van de veehouder grote affiniteit met diermanagement en
diergezondheid.

Dit proefschrifi
2.

Verhogen van de melkproductie per koe moet economisch gezien geen eerste prioriteit
zijn voor veehouders die zieh met name interesseren in graslandmanagement.

Dit proefschrifi
3.

Een goede kennis van het gerealiseerde celgetal en de tussenkalftijd en hoe deze zieh
verhouden tot andere bedrijven is een algemeen kenmerk voor goed management.

Dit proefschrifi
4.

Om een goede kwaliteit van kuilgras te realiseren, wordt op veel hoogproductieve
bedrijven gras in een te jong stadium gemaaid. Dit gaat ten koste van de hoeveelheid en
dientengevolge van het saldo.

Dit proefschrifi
5* Voor een goed inzicht in de economische situatie van melkveebedrijven, verdient het
aanbeveling boekhoudgegevens van ten minste 3 jaar te gebruiken.

Dit proefschrifi
6.

Partial Least Squares is een goede statistische methodiek voor epidemiologisch en
economisch onderzoek als het aantal waarnemingen klein is en de te onderzoeken
relaties complex.

Dit proefschrifi
7.

Naast het fenotype van de koe speelt het fenotype van de veehouder een belangrijke rol
bij het uiteindelijk productieniveau van een bedrijf.

Dit proefschrifi
8.

Uit de NRS-lijsten met daarin een top-10 van bedrijven naar productie, mag niet worden
afgeleid dat dit een graadmeter is voor de economische kwaliteit van het bedrijf en het
management.

9.

Doordat besluitvorming een 'vaag' proces is waarvan begin- en eindpunt moeilijk zijn
vast te stellen, zal elke definitie ervan in praktijk moeilijk interpreteerbaar en toepasbaar
zijn, ondanks een theoretisch correcte achtergrond.

10. Het feit dat er verschöllen zitten hissen het zeggen en doen van veehouders toont aan dat
ook zij gewoon mensen zijn.

11. Theoretisch zou eenzelfde onderzœk zowel wetenschappelijk als praktijkgericht kunnen.
zijn. In de praktijk wordt dit echter vaak belemmerd door de vraag naar 'snelle'
resultaten, waardoor ingeleverd moet worden op het wetenschappelijk gehalte."
12. Het optimaal benutten van de mogelijkheden die de wet biedt op het gebied van zaken
als hypotheek, beieggen van spaartegoeden, pensiœnaanvulling en belastingaangifte zou
de bestedingsruimte van de gemiddelde Nederlander sterk doen toenemen. Gezien de
aard van deze werkzaamheden, zou de levensvreugde echter juist wel eens af kunnen
nemen.
13. Een eerste succesvolle stap in de internationale wetenschappelijke wereld is als het
versjouwen van een berg zand: een goede kruiwagen is effectiever dan alleen hard
werken.
14. De uitdrukking 'zinloos geweld' is een pléonasme: geweld is altijd zinloos.
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Abstract
Management, milk production level and economic performance: an explorative study
on dairy farms
Management, melkproductieniveau en economisch resultaat: een verkennende Studie op
melkveebedrijven
Rougoor, C.W., 1999.
The research described in this thesis focuses on the relation between dairy herd management,
milk production per cow, and gross margin per 100 kg of milk. The study was carried out as
an explorative and empirical study. The thesis is composed of five parts. First, relations
between technical data, including milk production, economic performance and nutrient losses
were determined for a group of 478 farms. This part serves as the empirical basis for the
study. Second, literature was reviewed as to the definition of management and management
research. Third, based on this knowledge a field study was set up with 38 dairy farms.
Technical and economic data were gathered during one year. Repeatability of economic data
and milk production data was determined to get insight into the usefulness of one year of
data. As could be expected, ranking over years of farms was not completely random.
However, the ranking changed over time as well. This indicated that one year of data could
be used to determine the influence of fixed effects on technical and economic performance,
but year-effects cannot be separated. Fourth, two methodologies that were available to
analyse this kind of data were described: Principal Components Regression (PCR) and Partial
Least Squares (PLS). An overview of these two methodologies showed the advantage of
using PLS for the current study, with a relatively large number of variables and complex
relations that have to be determined. Fifth, the results of the analyses of the data set were
described. Data were available on management, technical and economic performance. Management data were acquired by questionnaires, observations, and a workshop. PLS-models
were constructed to determine the relationships between pasture and feeding management
and gross margin, milk production level and nitrogen loss. The models were used to define
hypotheses for the relationship between pasture and feeding management and gross margin
and milk production. Also two models were set up to determine the relationships between
mastitis and fertility management and gross margin and milk production. In the concluding
chapter, a schematic overview is given of management characteristics that are clearly related
to gross margin per 100 kg of milk and milk production per cow. Characteristics of the
farmer are a central element of 'the key to success'. A high production per cow is not the best
economic option for each farmer. High production per cow should only be advised when the
farmer is able to give the herd the detailed attention and interest that are needed.

PhD-thesis, Department of Economics & Management, Wageningen Agricultural University,
Eollandseweg 1, 6706 KN Wageningen, the Netherlands
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Chapter 1
GENERAL INTRODUCTION
1.1

INTRODUCTION

Economic performance can differ considerably among dairy farms (Williams et al., 1987;
Zweigbaum et al., 1989). These differences can partly be contributed to differences in farm
structure, such as farm size and number of cows per worker (Williams et al., 1987). These
factors have a major impact on the fixed costs of the farm. Fixed costs per cow are relatively
low on large farms compared with small farms. The way the dairy herd is managed, and the
way pasture is taken care of are examples of factors that influence variable costs. Feed costs
and veterinary costs, for instance, are highly dependent upon the daily management at the
farm. Increasing milk production per cow is often mentioned as an important management
tool to increase economic performance (Schmidt and Pritchard, 1987; McGilliard et al.,
1990). A higher milk production per cow does not only increase returns, but can also have
advantages as to fixed costs and variable costs:
•

In the long ran, fixed costs will be lower per 100 kg of milk, because fewer cows, and
therefore a smaller cowshed, are necessary to produce the same amount of milk;
•
Under a milk quota system a higher milk production level will, in principle, result in
better economic returns, because less feed per kg of milk is needed for maintenance;
•
Under a milk quota system mineral losses per kg of milk, and due to that per hectare will,
in principle, decrease (Mandersloot et al., 1993).
However, an increase in milk production per cow can also have disadvantages:
•
Under a milk quota system herd size has to decrease and returns from cull cows and
calves are lower in a smaller herd;
•
In a high-producing herd the dry matter intake of the herd is often above the theoretical
standard for that production level (Meijer et al., 1998);
•
The animal health status can get worse. There is controversy in the literature whether or
not a higher milk production in recent decades has caused the concomitant increase in
diseases of the dairy cow (Grohn et al., 1995). Sargeant et al. (1998), for instance, found
small positive associations between the estimated breeding value for protein production
and cystic ovaries, but no relation was found between previous production and all kinds
of other diseases. However, Markusfeld (1990) found significant effects of previous
production on clinical milk fever, ketosis, retained placenta, primary metritis, and
inactive ovaries.
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•

Fertility results might be influenced negatively by the milk production level. Nebel and
McGilliard (1993) stated that a higher milk production is associated phenotypically and
genetically with reduced reproductive performance in lactating cows.
It is not easy to indicate the net balance of these advantages and disadvantages for an
individual farm and its manager. Differences between comparable farms are usually
attributed to differences in management of the farmer (Boehlje and Eidman, 1984; Williams
et al., 1987). The examples mentioned above show that, among other things, feeding
management, animal health management and fertility management seem to have an effect on
technical and economic results of a high-producing herd.
Management is a very difficult concept and has (therefore) rarely been defined precisely.
A general description of management says that it is the decision-making process in which
limited resources are allocated to a number of production alternatives. This allocation of
resources should be organized and operated in such a way that the firm's goals and objectives
are achieved. It is a cyclical process, including planning, implementation and control.
Depending on the planning horizon, strategic (long-term), tactical (medium-term) and
operational (short-term) planning can be considered (Huirne, 1990; Kay and Edwards, 1994).
This very general definition makes it difficult to measure management and management
performance (Huirne et al., 1997). As a result, knowledge about the influence of management
and decision making on farm results is limited.

1.2

GOAL OF THE STUDY

As mentioned in the previous section, increase in milk production level of the herd is often
seen as an important management tool to increase economic performance and to decrease
nutrient losses. The overall objective of the current research project was to determine what
management, including personal characteristics, is needed by a dairy farmer to arrive at this
situation. How can the farmer optimize his or her decision-making process in such a way that
a certain milk production level will result in good economic returns? The research was
focused on operational decisions that have to be made on a day-by-day basis. This objective
can be split into the following research questions:
•
What are the relations between technical and economic results on dairy farms?
•
What are the relations between management and technical results in general?
•
What are the relations between management and a 305-day milk production?
•
What are the relations between management and gross margin per 100 kg of milk?
The major goal of the current study was to explore this field and to define hypotheses.
Relations between farms were studied in an explorative study. So, results have to be
interpreted in that way as well. The set-up of the study is a cross-sectional study. As a result,
the study cannot prove whether changes in management within a farm will have the same
results as found between farms. It can only indicate plausibility.
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To study the relations between management, milk production, and economic returns,
commercial dairy farms were followed intensively. Availability of budget and time and the
wish to gather data very intensively at individual farm level were major reasons to restrict the
data-gathering period to one year and 38 dairy farms.

1.3

OUTLINE OF THE THESIS

The research has been set up in different stages. First economic results and nitrogen losses of
farms were explained by differences in technical results. Therefore, a data set with technical
and economic data was analysed. Chapter 2 describes these analyses. Then, as explained
before, dairy farm management had to be defined more precisely so that it could be used in
this research. This question of how management can be defined and determined is addressed
in Chapter 3, which basically reviews and interprets literature on the definition of
management and management research.
The knowledge about technical relationships (Chapter 2) and the different aspects of
management capacity (Chapter 3) was used to set up the field study. To get insight into the
value of one year of data, repeatability of milk production and gross margin over time were
measured. This is described in Chapter 4. In May 1997 the data collection had finished and
the analyses of the data set could start. Chapter 5 describes the different methodologies to
analyse the data set and the choice of the statistical methodology is founded.
In Chapters 6 and 7 the results of the analyses of the data set are described. Choices had
to be made regarding the management aspects that could be measured successfully. The
farmer has to take decisions on a daily basis on all kind of aspects. First, a distinction is made
between pasture, feeding, animal health, fertility, and breeding management. Breeding
management is dealt with in Chapter 5. In Chapter 6 the results concerning pasture
management and feeding management are presented and discussed. Chapter 7 focuses on
animal health and fertility management. Considering animal health we have chosen to focus
on mastitis, which causes major losses in dairy cattle (Schepers and Dijkhuizen, 1991;
Houben et al., 1993). In Chapter 8 all variables are integrated into one overall model and an
evaluation of the entire project is given. Major focus of the evaluation is to discuss the
research questions and outcome and to give recommendations for further research.
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Chapter 2
ABSTRACT
Path analysis was used to model multivariate relationships between milk yield, reproductive
parameters, replacement, milk contents, farm characteristics, net returns and N-surplus. Data
from an economic information system and DHIA-data were available from 478 farms. Two
models were constructed: one to analyze the gross margin per 100 kg of milk, and one to
analyze N-surplus per ha.
The first model showed that on the level of individual farms milk yield per cow in 305 days
influenced reproductive parameters, the replacement rate and gross margin per 100 kg of milk.
Besides milk yield, gross margin is highly dependent of quota per ha, concentrates per cow per
year, percentage of protein in the milk and amount of silage bought per ha. Number of
inseminations per pregnancy, births per cow per year, young stock per ha and the replacement
rate had a small, but significant influence on the gross margin.
In the second model N-surplus per ha was found to be highly dependent upon milk quota
per ha and the amount of concentrates per cow per year. Weaker, but still significant relationships were found with replacement rate, young stock per ha and milk yield per cow.

2.1

INTRODUCTION

Several authors have focused on the relationship between milk yield per cow and farm income.
McGilliard et al. (1990) found that net cash income per cow per additional kg of milk was $0.22
at 5000 kg/cow per year, decreasing to $0 at 8162 kg per cow per year. Other studies have
shown that marginal returns will remain greater than the marginal costs of an increased milk
yield, up to a yield of 11.818 kg per cow per year (Schmidt and Pritchard, 1987). Stallings et al.
(1992) found that high producing herds have a greater net cash income per cow than average
producing herds. In all these studies the gross margin was measured on a per-cow basis.
However, in a milk quota system the total amount of milk produced is the limiting factor. In that
case it is better to optimize the gross margin per 100 kg of milk rather than per cow. Therefore,
the gross margin per 100 kg of milk has been chosen as goal variable in this research. Gross
margin is defined as the gross returns minus costs from purchased feed.
However, in the current study attention is not only paid to gross margin but also to interrelationships between different variables that all are expected to influence the gross margin.
Results of Schmidt and Pritchard (1987) show a positive relationship between milk yield and
replacement. Olds et al. (1979) and Ouweltjes et al. (1996) found that a higher milk yield
resulted in more inseminations per pregnancy on the level of individual farms. In contrary to
Laben et al. (1992), who did not find a relation between milk yield and number of inseminations. Ouweltjes et al. (1996) found at the farm level a positive relation between the interval
between calving and first insemination and the non return rate, and a negative relationship
between non return rate and number of inseminations per parity. Oldenbroek (1984) found a
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negative correlated response between selection for milk yield and fertility, however Shanks et
al. (1978), in turn, did not show selection for milk yield to have a negative effect on fertility
traits.
There is quite some literature available on the relationships between reproductive
parameters and culling rate. Beaudeau et al. (1994), for instance, found there to be a positive
relationship between poor reproductive performance and late culling. Reproductive failure was
defined as the cows still not being fertilised at 110 days post partum. Erb et al. (1985) found a
positive relationship between days to first service and culling. The current study will focus on
relationships between parameters measured at the farm level, whereas most of the quoted
research has been conducted on data of individual cows. Literature on relationships at the farm
level, however, is rather scarce.
No attention was paid to the negative environmental effects of milk production in the
literature. However, at present environmental effects are becoming more important, due to legal
restrictions on environmental pollution. In the future, restrictions are to be placed on the
maximum N-surplus per ha in the Netherlands. Hence, the second goal variable in this study is
nitrogen surplus per ha. N-surplus per hectare is defined as the N-content in fertilizer and
concentrates, minus the N-contents in milk and culled animals.
The objective of this paper is to get more insight into interrelationships between technical
variables who are expected to influence the gross margin and the N-surplus and to define
hypotheses on relationships (split into 3 component parts: common cause, direct cause, indirect
cause) between milk yield and economic results and environmental effects (measured as Nsurplus per hectare) on the level of individual farms.

2.2

MATERIALS AND METHODS

2.2.1

Data

Data from 680 farms were available from an economic information system for dairy farms
(DELAR) and from the Royal Dutch Cattle Syndicate (NRS) over the period May 1993 till
September 1994. The main aim of the DELAR-system is to give farmers information on milk
yield, pasture and crops, use of concentrates, silage and milk products and insight into other
costs such as fertilizer and contract work. NRS-data was available on milk yield, reproduction
and breeding values. A selection of 478 farms was made: only farms with Dutch-Friesian and/or
Holstein-Friesian cattle were included in the study. Table 2.1 gives some descriptive statistics
on these farms. The milk yield per cow was standardized on a 305-day basis, using the formula
proposed by Poutous and Mocquot (1975). On average there were 57 cows per farm, producing
7658 kg of milk in 305 days, resulting in a gross margin per 100 kg of milk of Dfl. 76.0 and an
N-surplus of 424 kg per hectare.
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