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PARTI

1.

INTRODUCTION

For policy makers and interest groups it is important to know what the
effects are of agricultural policy changes on Dutch agribusiness and economy
as a whole. The effects could be on inter-industry transactions, factor
demand (e.g. employment), income, and trade. Agribusiness will be defined
and discussed in part two of this thesis, here it is sufficient to describe it as
agriculture and those industries that have important economic links with
agriculture.
So far research has concentrated on the effects of policy changes on
agriculture and parts of the agricultural industries and not on agribusiness as
a whole (Hertel, 1990). This approach is satisfactory for many research
questions, especially if changes are small and if interest is focused on effects
for a specific industry. However, for large changes and if attention is
focused on all agribusiness, this approach is inadequate, because of the
interdependence of industries in agribusiness and the interdependence of
agribusiness and the economy as a whole.
Therefore, there is a need for methods that could be used to describe and
analyse agribusiness and the whole economy or major parts of it. These
methods should be flexible, to cope with the diversity of policy changes and
research questions. Usually, input-output analysis (see for example Oskam
and Smit, 1975; Harthoorn and Wossink, 1987) or partial equilibrium
analysis are used. The first method requires restrictive assumptions (see
Chenery and Clark, 1959; Harthoorn, 1988). The second method produces
by definition only a partial analysis of agribusiness. In this thesis I will use
applied general equilibrium (AGE) analysis to research the effects of
agricultural policy changes on inter-industry transactions, income, factor
demand (e.g. employment), and exports and imports in Dutch agribusiness.
AGE analysis relaxes the assumptions of fixed input-output coefficients,
perfectly elastic factor supply, and exogenous final demand made in inputoutput analysis. In this sense, input-output analysis is a special case of AGE
analysis (Hertel, 1990). Shoven and Whalley (1984 and 1992), Robinson
(1989) and Gunning and Keyzer (1993) review the literature on AGE (or
computable general equilibrium) models. Shoven and Whalley (1984 and
1992) give a general overview and highlight the literature on AGE tax
models and AGE models of international trade. Robinson (1989) also gives a
general overview and reviews more specifically the literature on AGE
models for developing countries. Gunning and Keyzer (1993) provide a
classification of existing and potential applications which is explicitly related
to the theoretical literature. They focus on money, dynamic aspects, external
effects and imperfect competition. These reviews also discuss the
construction of AGE models (see also Dervis et al., 1982; Dixon et al.,
1992). Borges (1986) gives a brief survey and bibliography and discusses the
usefulness of AGE models for policy analysis (see also Gunning and Keyzer,
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1993). Hertel (1991) reviews the literature on AGE analysis of agricultural
policies.
The only applied general equilibrium (AGE) model for agriculture in the
Netherlands, the EC AM model (see Merbis, 1989), can deal with product
flows and price and income formation within Dutch agriculture but not
within Dutch agribusiness. Zeelenberg et al. (1991) developed an AGE
model for the Netherlands in which agribusiness is divided into several
industries. However, agriculture, as part of agribusiness, is not partitioned.
In general only a few AGE models have been constructed for agriculture or
agribusiness (Hertel, 1991). Important examples are: the ORANI model for
the Australian economy (Dixon et al., 1982) and more specifically for
agribusiness, AGE models by Munk (1985) for the EC; Boyle and O'Neill
(1990) for Irish agriculture; Hertel and Tsigas (1991) for supply control in
US agriculture; the WALRAS model for trade liberalization of agricultural
products developed by Burniaux et al., (1990) and models developed by
Robinson et al., (1990) and Kilkenny (1991) for US agriculture. I will
discuss relevant aspects of the literature on AGE analysis in chapters 4 to 12
where the AGE model used is constructed.
Purpose
The purpose of the research discussed in this thesis was to develop a basic
static applied general equilibrium model with which it is possible to analyse
the effects of agricultural policy changes on Dutch agribusiness. In particular
the effects on inter-industry transactions, factor demand, income, and trade
are of interest.
The model developed is fairly general and could be used to analyse a
great variety of agricultural policy changes. However, generality requires
that the model should be adapted and extended for special research
questions. This is shown in chapters 13 to 15 where I used the model to
examine the impacts of the milk quota system and a reduction in livestock
production in the Netherlands for environmental purposes.
The policy simulations performed serve in the first place as an illustration
of the AGE model, in the second place they function as a source of
information for policy makers and interest groups.
Simplifying assumptions are inevitable if a fairly general AGE model that is
capable of describing and analysing the inter-dependencies in Dutch
agribusiness is developed. These assumptions will be examined in the
chapters where the Dutch agribusiness (part II of the thesis), the AGE model
(part III of the thesis) and the simulations (part TV of the thesis) are
discussed. The basic AGE model is for example static rather than dynamic
(this choice is usually made in AGE models, see for example chapter 9). I
also assumed that all markets in the economy are competitive (this
2
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assumption is also common in AGE models, see e.g. chapters 4 and 5) and
that the demand for Dutch products by the rest of the world is perfectly
elastic (this is the small country assumption, see chapter 10).
Although the AGE model developed is fairly general it has some
distinctive features: capital, land and labour are imperfectly mobile between
industries instead of being completely immobile or completely mobile
between industries (see also Cornielje, 1990), multiple-outputs (only in dairy
farming) instead of only single outputs, substitution between intermediate
inputs, (exogenous) technological change, supply quotas and variable import
levies. Moreover, the model has been written in the dual, instead of the
primal form as most AGE models. This implies that cost and expenditure
functions instead of production and utility functions form the core of the
analysis.
Overview
The thesis consists of five parts; each part contains one or more chapters.
Part I consists solely of this chapter, in which the purpose and method of the
research and the structure of the thesis are presented.
The two chapters in Part II discuss the concept of agribusiness (chapter 2)
and give a quantitative description of Dutch agribusiness (chapter 3). The
quantitative description is made using input-output analysis.
In part III of the thesis a basic AGE model is constructed. First the agents
in the economy are defined. Then the individual behaviour of these agents is
described, using micro-economic theory. The agents maximize their profits
(industries) or utility (households) under some restrictions (technology or
budget constraints). These assumptions are standard in micro-economic
theory (see Varian, 1984). Finally, individual behaviour was linked, using
some accounting identities. For example, the households cannot spend more
than they earn and the Dutch economy must balance its payments with the
rest of the world. Chapter 4 gives an overview of the model. Chapters 5 to 7
deal with the production side of the economy. Profit maximization, input
demand, technological change and functional forms are discussed in these
chapters. Chapter 8 examines private consumption where it has been
assumed that there is one representative consumer who maximizes utility
given a budget constraint. The private household supplies capital, land and
labour to the industries, this is discussed in chapter 9. Chapter 10 examines
the relation with the rest of the world: imports and exports. The public
sector (government) demands goods, produces goods, taxes transactions,
implements other policy instruments and provides income transfers, its
behaviour is discussed in chapter 11. Finally in chapter 12 the model closure
(e.g. saving equals investment and other accounting identities) is examined.
This chapter also covers the selection of parameter values and discusses the
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solution of the model which is performed using a solution algorithm in the
software package GAMS (Brooke et al., 1988).
The basic model is a general framework. If specific policy changes for
agribusiness have to be analysed, the basic model has to be modified.
Part IV of the thesis examines the consequences of two specific policies; a
supply quota for milk and a supply quota for livestock to protect the
environment. For this it is necessary to model the relevant policy
instruments (e.g. supply quotas and variable import levies). The modelling
of the policy instruments is discussed in chapter 13. Some background
information on the policy issues and the outcome of the policy simulations
are presented and examined in chapter 14 (a supply quota for milk) and
chapter 15 (a supply quota for livestock).
The last part of the thesis assesses the methodology and results, and
draws conclusions.
The notation used in this thesis is clarified in the glossary.
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2.

DUTCH AGRIBUSINESS: A CONCEPT

2.1

Introduction

The purpose of this chapter is to present a definition of agribusiness that can
be used to give a quantitative description of Dutch agribusiness (chapter 3).
In this research the inter-industry transactions, price and income formation,
import demand, export supply and factor demand in Dutch agribusiness were
analysed with an AGE model, which requires an industry-based definition of
agribusiness. The definition used will be discussed in section 2.2.
Agribusiness is a complex and dynamic system, where a system is defined
as "any process that transforms inputs into outputs" (Gardner, 1987, p.50),
see sections 2.2. and 2.3.

2.2

Agribusiness

Agribusiness is defined for our purpose as "the industries in agriculture, the
industries that process agricultural products in the first stage and that are
dependent on production in agriculture and those parts of industries that
deliver inputs directly or indirectly to agriculture and the processing
industries". Trade and transportation are treated as the output of the trade
and transportation industry. The industries in agriculture are in this research
dairy farming, arable farming, livestock production and horticulture
(including other agricultural industries).
A processing industry is assumed to be dependent on production in
agriculture if more than half of the total intermediate input of an industry is
originating from agriculture. This is in our analysis of Dutch agribusiness
the case for meat manufacturing, dairy manufacturing and the sugar
factories.
I will also use a more comprehensive definition of agribusiness. To make
the distinction clear between both definitions I will use the .term food
industry in the latter case. Food industry is defined as: "the industries in
agriculture and fishery, the industries that process agricultural and fishery
products for food purposes in the first stage and those part of industries that
deliver inputs directly or indirectly to agriculture, fisheries and the
processing industries". The industries that process agricultural and fishery
products for food purposes in the first stage are meat manufacturing, dairy
manufacturing, the sugar factories, the grain mills, cocoa product
manufacturing and food not elsewhere classified manufacturing (e.g. starch
manufacturing). In the glossary a comprehensive description of these
industries is given. From both definitions it can be seen that the agribusiness
is part of the food industry.
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The term agribusiness goes back to Davis and Goldberg (1957). They
introduced a product-based definition instead of an industry-based definition
like the ones presented above.
Davis and Goldberg (1957, p.2) defined agribusiness as "by definition,
agribusiness means the sum of total of all operations involved in the
manufacture and distribution of farm supplies: production operations on the
farm and the storage, processing, and distribution of farm commodities and
items made from them. Thus agribusiness essentially encompasses today the
functions which the term agriculture denoted 150 years ago".
They do not mention the inputs that are necessary for the production,
storage, processing and distribution of farm commodities and items made
from them. Post et al. (1987) use a similar definition of agribusiness to
Davis and Goldberg (1957) but they also mention these input flows. Central
elements in the definitions of both Davis and Goldberg (1957), and Post et
al. (1987) are the production operations on the farm. Post et al. (1987) refer
to these production operations as the production of agricultural products.
As well as the product-based definitions like the one of Davis and
Goldberg (1957) and Post et al. (1987) there are industry-based definitions.
Industry-based definitions are used by Oskam and Smit (1975) and
Harthoorn and Wossink (1987). Our industry-based definitions are based
upon the definition of Harthoorn and Wossink (1987). Industry-based
definitions take industries and their production as the basic elements of
agribusiness.
At first sight the only difference between industry-based and productbased definitions is that individual products are replaced by the aggregate
product of an industry. A strong disaggregation of industries would nullify
the difference. Suppose for instance that the dairy manufacturing industry
produces non-milk soft drinks. Because the Dutch dairy manufacturing
industry is dependent on the processing of Dutch milk its total production is
part of the Dutch agribusiness. But because it also produces soft drinks it is
also possible to say that only part of the production in the dairy
manufacturing industry belongs to agribusiness. Disaggregation of the dairy
manufacturing industry would solve the problem. So the word industry is
crucial. Daems and Douma (1984, p.38) define an industry as a group of
firms or parts of firms that have similar market and technological
constraints. This means that they produce similar goods in a technologically
similar way, that is, the goods are substitutes both in consumption and
production. However, in an empirical study similarity is an arbitrary choice
that often depends on the data available. In my research I used the industries
defined by the Netherlands Central Bureau of Statistics (see CBS, 1992;
Zeelenberg et al., 1991) in the Netherlands. However, I subdivided
agriculture into four industries and aggregated some of the other industries
(see the glossary).
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Major changes in industries (such as new technologies and products) alter
the composition of the production of an industry when industry-based
definitions are used but do not change it if product-based definitions are
used. Suppose for instance that the dairy manufacturing industry starts
producing non-milk soft drinks. If the production of dairy products stays
constant the composition of the production in the dairy manufacturing
industry alters only in the case of an industry-based definition. Industrybased definitions are valid for the short or medium term because in the short
or medium term it seems reasonable to assume that the nature (the market
and technological constraints) of the industries stays the same (see section
2.3).
Usually, industry-based definitions are used in empirical studies of
agribusiness because data are available for industries (input-output tables),
but only limited data are available for the commodity flows in agribusiness.
Notice that I use industry-based definitions and not firm-based definitions
because it is impossible to obtain data for individual firms.
The central idea used by Oskam and Smit (1975) and Harthoorn and
Wossink (1987) to define agribusiness is "production which would be absent
in a country if agriculture disappeared from that country". If there were no
agriculture, no agricultural products were produced, and there would
probably be no production of direct and indirect inputs for agricultural
industries, no direct processing of agricultural products by industries that are
dependent on domestic agriculture and no direct and indirect production of
inputs that are used by those industries. Neither would there be any trade
and transportation of exported agricultural products.
The indirect inputs to agriculture are inputs used by industries that deliver
their output (as agricultural inputs) to agriculture, e.g. machinery used to
manufacture compound feed.
Consumption of agricultural products would still take place without
domestic agriculture, and the associated trade and transportation would
continue. But, it is not clear if there would be any indirect processing of
agricultural products without domestic agriculture. Indirect processing is the
processing of outputs of industries that process the outputs of agriculture,
e.g. use of butter to manufacture cakes. The latter production is assumed not
to be part of agribusiness.
The size of agribusiness can be measured by the value of the output, by
value added, by employment or by the use of a production factor other than
labour in an industry. In my research I used value added and employment
(see chapter 3).
Clearly, each definition contains some arbitrary elements and the most
important thing is to be consistent and clear.
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