MICRO-ECONOMIC ANALYSIS
OF ALTERNATIVE POLICIES
FOR DUTCH DAIRY FARMING

STELLINGEN
1. De genormaliseerde kwadratische iunctie vorm is niet geschürt voor simulatie
doeleinden, omdat alle veranderingen ten gevolge van een verandering van de
geselecteerde input-output combinatie in de simulatie worden geabsorbeerd door de
numeraire.
DU proefschrifi.

2. Het systeem van melkquota heeft een belangrijke bijdrage geleverd aan de oplossing
van het mestprobleem in Nederland doordat het aantal melkkoeien drastisch is
afgenomen. De veestapel en het mestoverschot zullen nog verder dalen door de
ingevoerde overschothefFingen op fosfaat en de geplande implementatie van de
nitraatrichtlijn.
C. van Bruchem en H. Ruften, 1988. Landbouw-economisch bericht 1988. p. 71. / DU
proefschrifi.

3. De Agenda 2000 hervorming heeft op termijn negatieve inkomensgevolgen voor de
Nederlandse melkveehouderij. Afhankelijk van de prijs binnen het A-quotum, zou het
inkomen van de boer in een twee prijzen systeem gegarandeerd zijn. Bovendien zou het
beslag dat een twee prijzen systeem legt op het overheidsbudget lager zijn omdat
prijssteun, exportsubsidies en inkomenscompensaties lager zijn.
DU proefschrifi:.

4. Quotum handel via een nieuw op te richten quotumbeurs leidt niet tot een economisch
efBcientere handel en heeft geen drakkend effect op de prijzen van melkquota.
DU proefschrifi.

5. Het kleine velden beleid voor aardgaswinning druist in tegen het economisch principe
dat het aardgas eerst daar wordt gewonnen waar dat het goedkoopste kan. Het heeft
echter wel als resultaat dat Nederland nog steeds relatief goedkoop aardgas kan
exploiteren.

6. Being explicit about one's assumptions is the difference between a scientist and a
politician.
J.P.C. Kleijnen en W. van Groenendaal, 1992. Simulation - A statistical

perspective.

7. Wie thuis blijft ziet het de hele dag regenen, buiten loopje tussen de buien door.
John Jansen van Galen, 1997. Wandelingen - Nederland in vier seizoenen. p.53.

8. Het voltooien van een proefschrift is geen kunst. Je zult het boekje doorgaans niet in
een museum aantreffen, hoogstens in een vergeten la of stoffige boekenkast.

9. De uitdrukking 'Oost West thuis best' krijgt een heel nieuwe dimensie wanneer je weer
bij je ouders gaat inwonen, zeker als je pas getrouwd bent.
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VOORWOORD
1999 is voor mij een bijzonder jaar geworden, en dat heeft niks te maken met de overgang
naar het volgende millennium. Het is het jaar waarin ik met de liefde van mijn leven ben
getrouwd. Daarnaast heb ik (eindelijk) een punt kunnen zetten achter dit proefschrift, wat
toch wel een soort fin de siecle gevoel geeft. Het markeert in ieder geval het einde van een
tijdperk in mijn leven.
Het mag echter duidelijk zijn dat ik gedurende dit 'tijdperk' veel steun heb gehad
van anderen. Ten eerste zijn dat natuurlijk mijn collega's bij de Leerstoelgroep Algemene
Economie en Plattelandsbeleid. Geert Thijssen heeft mij (waarschijnlijk onbewust) tijdens
mijn afstudeertijd op het ingeslagen onderzoekspad gezet. Arie Oskam, Jack Peerlings en
Alfons Oude Lansink hebben mij vervolgens verder gestuurd en richting gegeven. Wilbert
Houweling zorgde dat de juiste computers en software aanwezig waren en kwam altijd met
praktische oplossingen voor mijn vragen en problemen op computer gebied. Tenslotte,
kunnen Rien Komen en Coos Gardebroek niet ongenoemd blijven. Met Rien als
kamergenoot en 'promovendus-in-hetzelfde-schuitje' heb ik alle proefschrift perikelen
kunnen afreageren en veel gelachen. Coos heeft mij gewezen op een fout in de schattingen,
die ik over het hoofd heb gezien.
Ten tweede had ik dit werk niet kunnen doen zonder de uiterst gedetailleerde
dataset die het LEI-DLO aan de Leerstoelgroep ter beschikking stelt. Ik besef dat we, in
vergelijking met andere onderzoeksgroepen, bevoorrecht zijn met deze dataset. Ten derde
heb ik mijn werk kunnen presenteren op verschillende internationale congressen door de
financiele ondersteuning van het Fonds Landbouw Export Bureau en bood de reisbeurs van
NWO mij de mogelijkheid om drie maanden in de Verenigde Staten te wonen en werken.
Spiro Stefanou en andere medewerkers en Studenten van PennState University zijn mij
daarbij zeer behulpzaam geweest.

Maroeska Boots
Wageningen, Oktober 1999
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Chapter 1 INTRODUCTION

1.1

Motivation

Within agriculture, dairy farming is an important industry, with considerable political and
economic significance in the Netherlands. The importance of an industry is usually
measured as the contribution of the industry to national (or total agricultural) income,
employment, balance of trade, land use, and both positive and negative external effects
(Stolwijk and Veenendaal, 1995). In terms of gross value added and employment, dairy
farming is the largest agricultural industry in the Netherlands (Peerlings and Komen,
1998). Milk and related beef production account for almost one-third of total agricultural
production. About 28 per cent of all agricultural farms in 1998 were dairy farms and a
majority of these are characterised as highly specialised (LEI-DLO and CBS, 1999 table
21-a).
A large part of the Dutch farmland area is used in milk production, determining the
landscape and the image of agriculture in the Netherlands. In a policy proposal from the
dairy farmers' organisation the importance of putting cows out to pasture is emphasised
(LTO Nederland, 1998). Hence, the link between milk production and land, i.e. producing
fodder at the farm instead of purchasing it, is to be maintained. In addition, nature
management and nature production by dairy farming and the care for the countryside are
important issues, also within the European Union (EU) (European Commission DG VI,
1998). Therefore, the claim on farmland by dairy farms is justified. The positive valuation
of landscape is an external effect of dairy farming. However, the sector also causes
negative external effects. Nutrient losses and the emission of ammonia from animal
manure cause problems. Moreover, the dairy sector is a substantial polluter of the
environment because of the excessive use of fertiliser (Ministry of Agriculture, 1995).
Production and income formation in dairy fanning is highly policy driven. In 1995,
the net producer subsidy equivalent (PSE) of EU dairy farming amounted to 61 per cent or
189 ECU per thousand kg of milk (OECD, 1996). A support system in the form of border
protection, intervention buying and export subsidies apply to dairy products in the EU.
Moreover, production is rationed through milk quotas enforced by a super levy. Recently,
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the European Commission reached agreement on dairy policy reform, known as Agenda
2000. The framework of the common market organisation and the quota regime for dairy
are to be maintained. However, support prices have to decrease and the resulting loss of
income will be compensated by direct payments (Agra Europe, 1999). Besides the
European regulations, the dairy sector faces domestic agricultural and environmental
policies. For example, in the Netherlands, a body of manure regulations have been
developed to curb manure and nutrient surplus problems (e.g. Ministry of Agriculture,
1995). In 1998 an accounting system for nutrient flows at the farm has been introduced.
Hence, the dairy sector is increasingly restricted by environmental and agricultural
policies. Despite the liberal trade and free market tendencies (e.g. the General Agreement
on Tariffs and Trade (GATT) and agreements of the World Trade Organisation (WTO)),
farmers face an augmenting number of regulations, obligations and constraints, which are
often very detailed in nature and oriented at the farm level. These detailed policies are
made possible by increased opportunities for individual administration, observation and
processing of data. For example, Dutch milk quotas are based on farmers' historical
reference production. Detailed accounts of milk production and quality are kept. Over and
under quota production and super levy payments are administrated, usually via dairies that
purchase the milk from farmers.
In the Netherlands, the most frustrating policy subjects observed by dairy farmers
were revealed in a study by Frouws et al. (1996). Especially, dairy farmers perceive
various parts of Dutch manure policy (proposals) as problematic and hard to adjust to. The
level of manure and ammonia problems often depend on local conditions, such as farm
location and soil type, but also on farm management. Farmers are not satisfied with general
solutions and they ask to account for local circumstances and for more freedom to find
solutions. Besides, due to for example, weather conditions or market fluctuations, they find
it difficult to produce exactly at the farms' available milk quota. Therefore, more flexibility
with respect to the regulations (for example, using the average of quota over and under
production over three years) is requested (Frouws et al., 1996 p.8-18).
To put it briefly, in choices made at the farm, detailed policies play an important
role. Farmers constantly face minor and major policy changes, causing farm-specific
uncertainties and adjustments in production.
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1.2

Purpose and method

The main focus area of this thesis is individual behaviour of dairy farmers in response to
policy changes and the consequences at the aggregate dairy farming level. This thesis aims
to quantify the effects of specific policy changes on production decisions (e.g. regarding
the input of animal feed and land) and profit of individual Dutch dairy farms. The micro
effects, that is, the reaction of individual farmers to policy changes, are emphasised.
However, results are mainly evaluated at the aggregate level of the whole sector.
Dairy farmers face a broad range of policies that affect their production. In this
thesis, first the main policy issues will be identified. The policies analysed focus on three
areas. The first deals with alternatives for current dairy policy, such as the abolition of the
quota system. The second policy issue focuses on trade in milk quotas. Finally, manure
policy in the Netherlands is handled. In these fields policy changes are to be expected or
recently introduced.
In order to serve the main purpose, an empirical economic model of the production
behaviour of dairy farming will be developed and elaborated, which can be applied to
determine effects of policy changes. It is assumed that farmers react differently on policy
changes, especially when policies become increasingly farm-specific. Therefore, a microeconomic approach is used. "A distinctive feature of such models is the close connection
between economic theory and empirical implementation. Economic theory is often
formulated in terms of individual decision making units." (Thijssen, 1989 p.viii). The basic
theoretical assumption is that dairy farmers maximise profits in the short run, while facing
technical and market restrictions. When farm-level effects of policy changes are
determined, they can be aggregated in order to resolve the effects for the dairy sector.
Milk production is relatively easy to model because some fundamental assumptions
of economic theory are fulfilled. Milk is a homogeneous output, produced by many, and
mostly specialised, farmers. Dairy farmers are price-takers in the input and output markets.
The availability of a rich panel data source, provided by LEI-DLO, allows us to identify
dairy farmers' behaviour at the micro level and check the theoretical assumptions.
Consequently, the econometric techniques to analyse panel data are used (Judge et al.,
1988). Moreover, the data set provides weight factors in order to upscale the results for
individual farms to the sector level.

3

Introduction

The empirical model in this thesis builds on earlier modelling work. Thijssen
(1992) developed micro-economic models for analysing the determinants of dairy
production. He compared several assumptions. For example, should we use the primal or
dual approach and are intercepts treated as fixed or random effects? Apart from milk, dairy
farming produces other outputs, such as beef and calves. Therefore, the theory on multioutput production and the joint use of inputs has to be used (Shumway, Pope and Nash,
1984; Chambers and Just, 1989). Moreover, from an applied economist's point of view,
dairy farming is an interesting sector to study because milk production is quota
constrained. Moschini (1988) used an output-constrained profit function for the Canadian
agricultural sector. Helming, Oskam, and Thijssen (1993) used the theoretical model of
Moschini to incorporate supply constraints on milk production into their analytical
framework. Finally, the models developed by Oude Lansink (1997) for Dutch arable
farming aimed to analyse policy changes at the farm level.
Following the conclusions of the previous studies, in this thesis the static dual
approach (Chambers, 1988; Shumway, 1995) is adopted, using a flexible functional form
specification for the profit function. Micro level demand and supply equations are derived
and a fixed-effects model is used, which assumes equal functional forms across farmers,
however with different intercepts. The analysis relies on a strong empirical orientation,
hence technical details of policy changes should explicitly be incorporated (Oude Lansink
and Peerlings, 1997).
The purpose to assess individual farm effects and the choice for a micro-economic
model demarcate the analysis in this thesis. Implications of policy changes for consumers,
other agricultural industries and the government are not explicitly determined. Hence,
conclusions with respect to social welfare effects, overall environmental effects and the
results for imports and exports (including export subsidies) are not given. Moreover, the
analysis is restricted to Dutch dairy farming, therefore dairy farming in other countries and
the effects for the EU budget are not studied. Finally, a typical short-run method is applied.
As a result, long-ran dynamics, such as the impact of investments or major changes in
production technologies, are not incorporated here.
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1.3

Overview

This thesis consists of seven chapters, starting with this introduction. The chapters have
originally been written as stand-alone papers, e.g. for submission to journals. Therefore,
some overlap between the chapters, in particular in data and model description and in
presenting the estimation results, is inevitable.
Chapter 2 describes the current policies faced by dairy farms. A distinction is made
between EU policies, such as the Common Agricultural Policy with respect to dairy and
the milk quota system, and typical Dutch policies, especially manure policy. Problems with
respect to current policies are discussed and (expected) policy changes relevant to dairy
farming are reported. Then, the research topics for the thesis are derived. Hence, the survey
serves as background for the research and delineates the research questions of the thesis.
The basic micro-economic model for analysing production and profit of dairy farms that
are subject to milk quotas is developed in chapter 3. The decisions behind model choices
are explained and some alternative specifications and estimations are reported. Moreover,
the data that is used throughout the thesis, as well as estimation results are discussed.
In chapter 4 the issues of milk quota trade efficiency and resulting quota prices are
addressed. Although the Dutch quota market is known as fairly liberal, there still exist
some distortions in quota trade, resulting in efficiency losses for dairy farming. Distortions
are caused by the minimum and maximum thresholds that can be traded according to the
regulations. Costs related to transaction services by a middleman or a notary are less
visible. Both types of trade distortions will be simulated. The effects of alternative EU
dairy policy changes are assessed in chapter 5. The theoretical model is extended to allow
for a two-tier milk price system. Further complication is introduced by simulating a twotier system in which milk quota trade occurs. Quota abolition and the agreed price cuts for
dairy products of Agenda 2000 are relatively easy to simulate, because only milk quantities
or prices are affected. In chapter 6, the core issues are land demand and the introduction of
phosphate surplus taxes. The model is adapted in order to simulate an imperfect market for
farmland. Additionally, phosphate surplus taxes per farm are calculated and incorporated
in the model in such a way that the surplus tax to be paid depends on the amount of
farmland and the input of livestock. Farmers may avoid paying the tax by adjusting
livestock or land input. Finally, in chapter 7 the various policy simulations and their effects
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for dairy farming are discussed. The model is evaluated on its theoretical and practical
applications and final conclusions are drawn.
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Chapter 2 POLICY ISSUES FOR THE DAIRY SECTOR

2.1

Introduction

Dairy farming faces constantly changing circumstances regarding production techniques,
policies and relative prices. In this thesis the short-term, policy-driven adjustments in dairy
production play a central role. Therefore, the basics of policy relevant to dairy farming, as
well as the issues at stake in this policy, should be clear. Hence, this chapter provides the
reader with background information regarding dairy policy and it focuses on some topics
that are currently in discussion. These topics are translated into three research objectives,
which will subsequently be analysed further in the thesis. The level of detail of the policy
descriptions in this chapter is determined by the research objectives.
Since the completion of a single market with common prices for dairy products in
1968, dairy policy in the Netherlands has been mainly directed by the Common
Agricultural Policy (CAP) of the EU. A major shift in dairy policy came into force in 1984
with the introduction of milk quotas. There is quite some descriptive-analytic literature
with respect to the formation and further development of the CAP (European Commission,
1997b; Tracy, 1997 and 1989; Harris, Swinbank, and Wilkinson, 1983; De Hoogh and
Silvis, 1994), and the implementation and impact of milk quotas in the EU and the
Netherlands (Burrell, 1989a; Krijger, 1991; Oskam and Speijers, 1992). More recently,
further reform of dairy policy was proposed in Agenda 2000 (European Commission,
1997a; European Commission DG VI, 1998; Tracy, 1997; Agra Europe, 1998) and finally
agreed in March 1999 (Agra Europe, 1999a). Two of the research objectives of this thesis
are derived from this branch of literature and focus on the various alternatives for the
current milk quota system and the efficiency of milk quota trade. In addition, Dutch
manure policies (Ministry of Agriculture, 1995; Ministry of Agriculture, 1997b) have an
increasing impact on dairy farming, especially since the introduction of prohibitive taxes
on nutrient surpluses. Consequently, the third research objective focuses on the effects of
these taxes.
The chapter proceeds with a description of EU policy relevant to dairy farming.
Possible future developments in dairy policy are looked at from an EU perspective. The

Policy issues for the dairy sector

next section focuses on milk quota trade, from a mainly Dutch perspective. In addition, an
overview of relevant Dutch manure policy is given. Each of these descriptions leads to a
definition of the research topic that will be elaborated in separate chapters in the thesis.
This chapter ends with a resume and a brief discussion of the basic modelling
requirements.

2.2

EU dairy policy

In this section, the basics of dairy policy in the EU, i.e. market support and the milk quota
system, are described. Then, the different reasons and options for reforming this policy are
given. Finally, the research topic for chapter 5 is defined.
2.2.1

Market support

In 1968, a full system with common pricing arrangements came into force for dairy in the
EU (Commission of the European Communities, 1968), with important adjustments made
in 1992 (1992 CAP reform) and 1995 (GATT). The main establishment of the common
market organisation for dairy was the introduction of a target price for milk. The target
price is a purely administrative instrument, which represents the average price that milk
producers should be able to obtain for milk, containing 3.7 per cent fat, sold to dairies. The
target price is determined in annual negotiations and applies for the marketing year, which
runs from the beginning of July to the end of June the following year . The target price is
1

supported through a system of intervention buying, import tariffs, export subsidies and
disposal measures.
Products covered by intervention are butter and skimmed milk powder (SMP).
Butter represents the fat component of milk, whereas SMP represents the protein
component. These products account for more milk than other dairy products, they are
residual outlets for milk and are easily storable. Through purchases of butter and SMP
offered for intervention, prices of other dairy products are also supported (Harris,
Swinbank, and Wilkinson, 1983).

' Until 1996 the marketing year (milk year) ran from April to March. The reference period for milk quotas is
still running from April to March.
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