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Preface

The government uses all kinds of policy instruments to intervene in the economic
process. The standard reason given for government intervention is market failure due to
so-called external effects. If the external effects are positive, the market tends towards
under-investment or underproduction compared with the social optimum. With negative
external effects the result is precisely the opposite, namely over-investment or
overproduction. For example, investment in R&D is characterised by knowledge
‘leakage’ to competitors who profit from it without having to pay for it. If the
government wants to prevent under-investment in R&D, then it must provide subsidies
to compensate for these ‘leakage’ effects. Looked at from the other direction, the theory
of prosperity says that tax should be levied in the case of negative external effects.

This study shows that well-intentioned public policy can have unintended (and
unnoticed) side effects on the environment. Scientists, policy-makers and the public at
large seem insufficiently aware of this problem.

This report has been compiled in response to the request from the Minister of Housing,
Spatial Planning and the Environment for a methodological study of the environmental
effects of policy measures in the Netherlands. The study has produced a scientific
method for charting first order environmental effects in a transparent, rapid and flexible
way. Application of the method to a number of subsidies in the energy, agriculture,
transport, and tourism sectors shows that there can be significant first order effects on the
environment. In principle the method can be applied more broadly, e.g. for questions
relating to the lack of a public policy. As long as it is applied responsibly the method is a
useful aid for policymakers.

The following research team carried out the study:

e Dr. C.P. van Beers (project leader) on behalf of the Department of Economics of
Innovation, Faculty of Technology, Policy and Management of Delft University
of Technology;

e Prof. dr. JC.JM. van den Bergh and drs. F.H. Oosterhuis on behalf of the
Institute for Environmental Studies at the Vrije Universiteit Amsterdam;

e Drs. A.P.G. de Moor on behalf of the National Institute for Public Health and the
Environment.

The research was supervised by a committee under the chairmanship of drs. R.E.
Weenink of the Strategy and Policy Directorate, Directorate-General for Environmental
Protection, Ministry of Housing, Spatial Planning and the Environment. The final
responsibility for the content of this report lies with the researchers.

Prof. dr. A.H. Kleinknecht
Department of Economics of Innovation

Delft University of Technology
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Summary

This study aims at developing a transparent, integrated method to determine the
environmental impact of indirect subsidies, with applications in the agriculture, energy,
transport, and tourism sectors. A clear theoretical and methodological framework for the
analysis of indirect subsidies has so far been lacking in the economic and policy
literature.

Various definitions of subsidies exist that can be applied for analytical or policy reasons.
In this study, a common definition of subsidies has been chosen based on analytical
considerations. Subsidies comprise all government measures that, directly or indirectly,
keep consumer prices below or producer prices above the free market level, or that
reduce costs for consumers and producers. The absence of active public policies aimed at
internalising external environmental effects is not regarded as a subsidy. In principle,
however, this study’s method is suitable for analysing the impact of an absence of public
policy as well.

A subsidy has a negative environmental impact if it leads to a manner of production or
consumption that is, on balance, more harmful to the environment than would have been
the case without the subsidy. In terms of their primary objectives, subsidies with
negative environmental effects generate benefits as well. The valuation of these benefits
is not included in this study. Subsidies aimed at the realisation of environmental
objectives are also outside the scope of the present study.

The method that is developed and applied in this study analyses the chain of effects
brought about by a subsidy. Initially, the size of the subsidy leads to a reaction in
consumption or production behaviour (economic effects). In turn, these may lead to
negative environmental effects. The method aims at mapping the relations between these
effects systematically and in a scientifically responsible way. It consists of three parts.
Firstly, the size of the subsidy has to be determined. Secondly, the resulting economic
effects are assessed. Finally, the environmental effects associated with the economic
effects are identified.

The method was developed so as to make it possible to analyse different types of
subsidies in different economic situations. The point of application of the subsidy is one
of the factors that determine the way in which the method should be applied. In this
study, a distinction was made between consumers and producers. If the subsidy is
applied to producers, information is needed on whether the subsidy is an input or an
output subsidy. If it is applied to consumers, the final consumer price is important.

To quantify the first order economic and environmental impact, an approach was chosen
based on standard economic theory of producer and consumer behaviour. Subsidies that
are applied to affect producers’ behaviour are mapped quantitatively through supply and
demand relationships. Indirect subsidies applied to affect consumers’ behaviour are
analysed and quantified using a utility maximisation model.

After the economic effects have been determined, these are assessed for environmental
effects. This is done by distinguishing between a number of relevant environmental
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impacts and aggregating these into ‘theme indicators’ using the Environmental
Performance Indicators (EPI) method. This study was restricted to the following
environmental impacts: greenhouse effect, acidification, photochemical ozone creation,
eutrophication, and land use. However, other environmental impacts can be added.

The method distinguishes between several situations and subsidy types and shows which
parameters are needed to quantify the economic and environmental effects. The typology
of subsidies chosen in this study is based on a classification of subsidy types according
to form. The following types were identified: tax subsidies; public provision of goods
and services below cost price; capital subsidies; price regulation; volume restrictions;
and trade measures.

In the agriculture, energy, transport and tourism sectors a number of subsidies have been
analysed to illustrate and test the method. In making the selection, attention was paid to
the distribution among types of subsidies, their size, the expected impact on producing or
consuming activities, and the relative environmental importance of the additional activity
induced by the subsidy. Regarding agriculture, two producer subsidies were chosen
(minimum prices for milk/dairy products, and the designation of land for agricultural
purposes). One consumer subsidy was chosen (low rate of VAT on meat). In the energy
sector, the exemption from Regulatory Energy Tax for large-scale users was selected as
a producer subsidy. In the transport and tourism sectors, the exemption from excise duty
for aviation fuels, the tax deduction for use of public transport in commuter traffic, the
incomplete passing on of rail infrastructure costs, and the low return from the
government’s share in Schiphol Airport were analysed.

The applications show that sizeable indirect subsidies may bring about relatively large
environmental impacts. This is particularly true for the subsidies provided through the
energy tax, guaranteed minimum prices for milk and the designation of agricultural land.
These subsidies interfere at an early stage in the production-consumption chain, allowing
for a prolonged impact. The excise tax exemption for aviation fuels also has a substantial
environmental impact. More limited environmental effects are reported for subsidies
concerning tax deduction for use of public transport in commuter traffic, the passing on
of rail infrastructure costs and the government’s share in Schiphol Airport.

The cases show that the method has a number of advantages and disadvantages. The
method’s firm scientific basis, transparency and flexibility are advantages, as is the fact
that it can be applied swiftly as an initial investigation of environmental impacts. The
method is transparent because the influence of the different parameters is shown clearly
and directly. It is also flexible because sensitivity analyses can be performed easily and
refinements can be calculated to take into account specific circumstances. Thus, the
method provides a useful framework for further policy analysis. If the consecutive steps
are followed as set out in chapter 2, the method could in future be used by researchers or
(inter-)departmental working groups in policy evaluations or in analyses of first order
environmental effects of existing subsidy schemes, e.g. in an Interdepartmental Policy
Analysis. Furthermore, the method could be used in ex ante policy evaluations to assess
new forms of subsidy policy.

The method can be linked to equilibrium models, which reflect the impact of a subsidy
on several markets and thus show the second order effects. It can also be linked to
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‘bottom up’ models, which describe the possible reactions of producers and consumers
to their choice between technical alternatives.

The limitations of the method relate mainly to the fact that it only generates first order
environmental effects and that it is less suitable for the analysis of subsidies with
environmental effects in a very complex policy context, such as in the case of the
designation of agricultural land. This means that additional research is needed to further
specify the environmental impact and to see whether the method can be further refined.
In addition, the sensitivity of the results to the parameter values should be mentioned.
This underlines the fact that careful and thorough research is needed to determine the
parameter values accurately and within plausible boundaries. From this perspective, the
establishment of a database is to be recommended with subsidies and elasticities that can
be used in the policy process. Finally, it is recommended that policy priorities be
assigned to subsidies according to their position in the chain and according to the level of
the related elasticity of supply and demand.
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1. Aim and scope

1.1 Introduction

Since the Earth Summit in Rio de Janeiro in 1992 it has become clear that the aim of
sustainable development is not easy to achieve. This was also the conclusion of a Special
Session of the General Assembly of the United Nations in 1997. In spite of agreements and
principles such as those set down in Agenda 21, many governments do not make sufficient
use of economic instruments in their environmental policy. Recent studies have even shown
that existing public policy can be a significant obstacle to sustainable development.' This
current policy covers measures in the areas of agriculture, traffic and transport, energy
production and consumption, etc. It is difficult to determine what implications public policy
in all of these areas has on the effectiveness of environmental policy. This problem is the
point of departure for the present study.

The Dutch government is aware of the relevance of the problem. In 2000 it commissioned a
study into the damage to the environment as a result of government subsidies in the
Netherlands.” This study showed that, of the 550 direct subsidies granted by the State, 35
might be harmful to the environment. On the basis of eight cases it was concluded that the
environmental impact of direct subsidies would be limited. The subsidies in question include
individual rent subsidies, subsidies for regional road infrastructure and support for the
building of new sea-going vessels. This earlier study focused in particular on direct subsidies,
which can immediately be seen on the expenditure side of the government’s budget.
However, another study shows that the largest and most environmentally damaging subsidies
are indirect.” The present study concentrates on the environmental impact of indirect
subsidies in the Netherlands.

The aim of this study is to develop a method for determining the environmental impact of
indirect subsidies. The point of departure is a typology of subsidies to cover the large number
of different types. The large-scale subsidies will be considered first, on the assumption that
these will often have extensive environmental effects. Then, the environmental effects in the
Netherlands will be calculated. The restriction to the Netherlands means that no attention is
given to the environmental consequences of abolishing subsidies.

An earlier study showed that the most extensive indirect subsidies at world and OECD level
are mainly in the energy, agriculture and transport sectors.*

The method is tested by calculating the environmental effects of large-scale subsidies in these
three sectors and in the tourism sector. This is in accordance with the request from the
Minister of Housing, Spatial Planning and the Environment.

See Van Beers and De Moor (2001).
Wit et al (2000).

De Moor and Calamai (1997).

See Van Beers and De Moor (2001).

AW N =
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To date no clear theoretical and methodological framework has been developed in economic
and policy literature to analyse indirect subsidies. There are two reasons for this. First of all,
it was only recently that the social relevance was recognised of government subsidies that
have a negative environmental impact. Secondly, there are a large number of different types
of subsidy. In order to give structure to our study, there is a discussion in the section below of
what is meant by ‘subsidies’. The types of subsidy are named in section 1.3 as the part of
departure for our study. There is also a short discussion of the environmental impacts to be
analysed. Section 1.4 deals with the definition of the energy, agriculture, transport and
tourism sectors, which together serve as a methodological framework for the study.

1.2 Definitions

Subsidies can be divided into direct and indirect subsidies. Direct subsidies are visible on the
expenditure side of the government’s budget. Indirect subsidies, on the other hand, tend not
to be recognised as subsidies at all. They comprise all kinds of government intervention: tax
benefits for specific groups, minimum prices for agricultural products, financial guarantees
such as export credit facilities, etc. There are various definitions that can be used in
connection with analytical or policy considerations. A broad definition of a subsidy is
normally used in the empirical literature (OECS, 1997; De Moor and Calamai, 1997):

Subsidies comprise all government measures that directly or indirectly keep consumer prices
below or producer prices above free market level, or that reduce costs for consumers and
producers.

We have chosen this broad definition for this study. This definition is consistent with the
need to differentiate between producer and consumer subsidies and between subsidies that
are and those that are not visible in budgets. The study focuses on the latter category, namely
indirect subsidies.

When further defining the concept of a subsidy it is important to differentiate between policy
failure and market failure. Policy failure refers to active intervention by government that
interferes with the workings of the market mechanism and consequently leads to economic
inefficiency. For example, exemption from energy tax for a specific group of producers leads
to greater energy consumption than without the exemption. Market failure points to the
absence of external costs in market prices. An active public policy is then necessary to
internalise the external costs of, for example, negative environmental effects and to allow the
market to generate prices that are in line with social demands.

In this study the lack of an active public policy to incorporate external effects is not classed
as a subsidy. We therefore focus only on policy failure.’

If the lack of an active public policy is classed as a subsidy — as is usual when controlling
imbalance in the transport sector — the results as regards subsidy effects and environmental effects
will be significantly greater than those that are reported in this study. In that case, the results of
this study might be classed as the lower bound of the actual extent of the subsidy and the related
environmental effects.
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For example, the fact that there is no tax on the use of space is not classed as a subsidy and the
related environmental effects are not mapped. On the other hand, the total or partial exemption
from energy tax for a particular group of producers or consumers or for particular types of energy
consumption does qualify as a subsidy. Analytical considerations motivated the decision not to
analyse the lack of active public policy to internalise external environmental effects. However,
the method that is presented in this study is suitable for analysing the effects of a lack of the
required active public policy.

Subsidies are used to achieve particular government aims. For example, keeping the family
income of farmers at an acceptable level is an important aim of the European Union’s
agricultural subsidies. The achievement of this aim is a result or a benefit that is gained from
the subsidies. Evaluation of the benefits falls outside the scope of this study. It is therefore
not possible to entirely assess the positive or negative contribution of a subsidy to social
prosperity and that is therefore not attempted in this study.

Subsidies aimed at achieving environmental aims are not considered either.

1.3 A typology of subsidies

Table 1.1 presents a classification of types of indirect subsidy that will be used in this study.
The large number of different types of indirect subsidies is covered in this classification
system, which can therefore be used as the point of departure for the development of a
general method for analysing indirect subsidies. The typology will be applicable to any
subsidy that is tested for the presence of substantial environmental effects. Differentiated tax
systems, such as the Regulatory Energy Tax for small-scale but not for large-scale users or
excise duty for road traffic but not for air traffic, are also classed as indirect subsidies.
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Table 1.1  Taxonomy of indirect subsidies by type

Subsidy types Examples

Tax subsidies Subsidies in tax policy such as deductions, exemptions,
special (zero) rates, preferential treatment, etc.

Public provision of goods and Infrastructure facilities and supplementary services

supplies below cost price

Capital subsidies Preferential loans, loan guarantees, debt cancellation

Price regulation Minimum and maximum prices

Volume restrictions Regulations governing the minimum take-up of a
particular product

Trade measures Import regulations in the form of rules and quotas; export

credit guarantees

Public provision of goods and supplies below cost price refers to goods and supplies that the
government provides, e.g. a public road network, and that are actually provided below the
cost price. For example, when new roads are built there is the question as to how far the cost
of construction (including sunk costs) and of maintenance that are not passed on to the user
lead to changed behaviour by the user that has an impact on the environment.

Capital subsidies are subsidies that result from policy aimed at offering loans that have an
interest rate below market rate or that have generous repayment conditions. Debt cancellation
is also a form of indirect subsidy. It is also classed as a subsidy when state enterprises or
government investments are allowed to have a lower ROI (Return On Investment) than the
market rate.

Subsidies can also be provided using the market mechanism, in which case there are no direct
costs for the government. Such subsidies are in the form of minimum prices for agricultural
goods (EU agriculture) that are paid by the consumer, or maximum prices that are achieved
by price controls (e.g. on energy). Volume restrictions and preferential treatment for
particular bidders in public calls for tender are also classed as subsidies. This category also
covers government regulations that stipulate the use of a particular technology or of
minimum volumes of a good or service in a production process. An example of this is the
regulation that stipulates that German electricity companies have to use at least a certain
volume of coal from German mines at a price that is above the (world) market price.

Volume restrictions and trade measures partly overlap. They are considered separately because
trade measures can have a major impact on the functioning of a very open economy like the
Dutch economy. In addition, trade measures such as import tariffs — which are classed in this
framework as indirect subsidies to domestic producers — have been regularly discussed in recent
years, especially in a GATT/WTO framework (see for example Van Beers and Van den Bergh,
1995). Furthermore, trade measures comprise not only import-related matters but also export
credit guarantees.
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1.4 Report structure

The report is structured as follows. Chapter 2 comprises the theory behind the study and
discusses the relevant aspects of indirect subsidies that an analysis method must bring out.
Simple formulae or rules are then presented for the different types of indirect subsidies.
These formulae are presented in mathematical form in Appendix I.

Chapter 3 gives an overview of the existing subsidies in the four sectors considered:
agriculture, energy, transport and tourism. The method is tested in chapters 4 to 11. The
environmental effects of a number of indirect subsidies in the Netherlands are calculated for
each of the four sectors mentioned.

The cases that are studied for the agricultural sector are minimum prices for milk, the low
rate of VAT on meat and the designation of land for agricultural use. The case considered for
the energy sector is exemption from Regulatory Energy Tax for large-scale users. The cases
considered for the transport and tourism sectors are as follows: exemption from excise duty
on aviation fuel, tax deduction for use of public transport in commuter traffic, passing on of
rail infrastructure costs, and the low return from the government’s share in Schiphol Airport.
Subsidies in the tourism sector mainly concern tourist transport. That is why the transport and
tourist sectors are considered together in the case studies.

In Chapter 12 there is a discussion of the results of the case studies and the suitability of the
method.
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2. Development of a method

2.1 Introduction

In this chapter a method is developed for determining the environmental effects of
subsidies. Attention is given to conceptual, theoretical and modelling aspects. The
scientific literature only pays sporadic attention to subsidy analysis, either in terms of the
public economy (including economic analysis of public finances and public policy) or in
terms of the environment (the most important themes being analysis of the
environmental effects of economic activities, the choice of instruments in environmental
policy and the financial representation of environmental impact).® All empirical studies
into the consequences of subsidies are based on the relationships between changes in
relative costs and profits on the one hand and production and consumption choices by
the beneficiaries on the other. These relationships are hidden in all kinds of assumptions
and laws of economics that are locked into the models that are used, particularly in
OECD studies. There are few publications that provide the starting point for a more
general theoretical presentation of the effect of subsidies on the environment. The
following are exceptions: Van Beers and Van den Bergh (2001), Van Beers and De
Moor (2001), Wolfson (1996) and OECD (1998, 1999).

The aim of this chapter is to develop a transparent integrated method for determining the
environmental effects of indirect subsidies. The method proposed here is based on a
classification of indirect subsidies as discussed in the previous chapter. The method
encompasses everything: framework, scope of the analysis, quantification and
presentation, as well as the relationship between these various elements. We have
separated out the scope of the analysis and quantification using models or analysis
techniques to provide clarity about the points of departure and possible interpretations of
the applications in later chapters.

This chapter is structured as follows. In section 2.2 a conceptual framework is set out.
Section 2.3 gives an economic analysis of subsidies, which breaks down into an
overview of possible economic effects and the methods that are available for analysing
those effects. The environmental impact analysis is set out in section 2.4, again broken
down into effects and methods. This is used as the basis for presenting the choices in
section 2.5 as regards integrated methods for an environmental impact analysis of
indirect subsidies. Special attention is given to the need for and the availability of
information.

There is then a discussion of a classification scheme that allows incorporation of both
qualitative and quantitative (including calculated) indicators for each subsidy that is
considered.

For example, the standard textbook by Atkinson and Stiglitz (1980), in which the theoretical
analysis of taxes is explained, hardly devotes any attention at all to subsidies. Although some

subsidies can be seen as negative taxes, those are only some of all the possible subsidies (see
Table 1.1).
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2.2 Conceptual framework

The framework is based on a chain of effects that starts with a subsidy and ends with an
environmental impact. A formal presentation of this chain can be found in Appendix I. It
follows from the basic model that the environmental impact of a subsidy is determined
by the level of the subsidy, the reaction to the subsidy in terms of producer and/or
consumer behaviour, and the degree of pollution that comes from the sector concerned.
However, there are all kinds of factors that make the basic model more complex, such as
autonomous or externally induced changes in use of the means of production,
technology, and autonomous economic changes (shift in demand). When analysing
effects it is also essential to know the point of application of a subsidy. There are
subsidies for producers where the point of application is on the supply side of the
market, and subsidies for consumers where the point of application is on the demand side
of the market (see also definition in Chapter 1).

When determining the environmental effects of subsidies, multidisciplinary or integral
modelling of a chain of effects through the economy is required, starting with a subsidy
and ending with an environmental impact. Figure 2.1 gives an overview of the steps to
follow to take account of all types of subsidies and all economic and environmental
effects.

These steps are:

Step 1: The very first step is to determine the type of subsidy, partly because the type of
subsidy says something about how to quantify it. For example, indirect subsidies such as
indirect tax measures directly affect prices, whilst volume restrictions primarily affect
the volume of supply or demand. The typology of subsidies that is used is that given in
chapter 1.

Step 2: The size of a subsidy is determined using a quantifiable indicator. This indicator
can be an amount of money (prices or cost savings) or a volume of a product expressed
as a functional unit or in physical terms (e.g. kg). If it is not possible to quantify the
subsidy, this does not necessarily mean that the analysis of that subsidy will only provide
qualitative information. This is particularly true of the discrete effects of subsidy
choices. For example, if a production subsidy results in another production technique,
then a comparison of the environmental effects of the different techniques will provide
information about the environmental impact of the subsidy, even if this information is
not quantified (or is only quantified as a 0-1 variable).

Step 3: The policy environment will have to be analysed if policy measures and the
institutional context have a demonstrable effect on the environmental impact of the
subsidy. One example from our study is the combination of quotas and guaranteed prices
for milk in the agricultural sector.

Step 4: The economic effects of the subsidy are determined. An overview of the possible
effects and methods is given in section 2.3.

Step 5: Relevant parameters are quantified. If these cannot be derived immediately from
previous studies then further research is required. For example, price elasticities that
incorporate effects on several markets might be determined using applied general
equilibrium models that describe the interactions between the relevant markets.
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Step 6: The (relevant) environmental effects are calculated. An overview of possible
effects and methods is given in section 2.4.

Step 7: Finally, a sensitivity analysis will have to be performed in which another
interpretation of the parameters will give insight into the reliability of the calculated
effects.
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Step 1:Determine type of subsidy

\J

Step 2: Determine size of subsidy

Step 3: Analyse the policy
environment

Step 4: Determine economic impact

Step 5:Quantify parameters 4

Step 6:Calculate environmental impact

Step 7: Sensitivity analysis ————————

Figure 2.1 Framework for determining the environmental effects of indirect subsidies.

2.3 Determining the economic effects of subsidies

2.3.1 An overview of possible economic effects

This section considers the economic effects of a subsidy, with a specific focus on
changes in economic variables that are directly related to environmental effects. These
changes can be outputs, inputs or production techniques.

Subsidies can have various points of application: costs, proceeds, profit, inputs, outputs,
demand, supply, prices or volumes, techniques, etc. This means that different approaches
are required for an analysis.
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In our study we have chosen to differentiate between indirect subsidies for producers and
indirect subsidies for consumers. We will also look at the scope of the effects.

Indirect subsidies for producers

On the supply side, the first effect of a subsidy is reflected in the behaviour of the
decision-makers in companies or within a sector. The main question is what the
consequences are for inputs, technology and output (scale of production or volume).
Technology is seen as being related to the production process within a company,
particularly the process technology. The inputs that have an effect on the environment
are energy, raw materials and equipment, as well as land and water (especially in the
agricultural sector). A subsidy that affects the cost of using raw and auxiliary materials
(or particular machines) can make one technique a better choice than another. Capital
subsidies and R&D subsidies usually allow more freedom in terms of choice of
techniques, but even they can impose one particular technique — explicitly or implicitly —
which may have consequences for the environment per unit of produced output.

At company level it is possible to determine whether a specific subsidy affects the prices
of inputs or outputs, costs or profit. Some subsidies have a direct effect on the prices of
inputs or output, whilst others have an indirect effect on prices, for example through
costs or volume restrictions. A subsidy on an input will have a relatively small effect on
the output if the non-subsidised inputs are essential or irreplaceable (there are no
substitutes) and the price elasticity of the demand for the end product is low, or if the
input is only a small part of the overall marginal costs. Such a subsidy primarily affects
profit. Where there is a substitute there will be a shift in the input mix from a non-
subsidised input to the subsidised inputs. Depending on the price elasticity of the
demand for the end product and the size of the subsidy in terms of its effect on the
marginal costs, there can be a significant output effect.” If a subsidy on an input
stimulates or imposes the use of a particular input and the effect on the prices of the end
products of the company concerned is small, then the analysis should focus on the
relevant factor market.

In addition to the substitution possibilities between and within input factors, the
economic effect also depends on the type of output and input markets. For example,
where there is a lot of competition on the sales market a capital subsidy via a soft loan or
low return on investments might lead to lower output prices, a demand for greater
volume and consequently to increased production. It will be very difficult to trace or
quantify the effect of capital subsidies because it runs through the ‘black box’ of
investment decisions — where uncertainties, coincidence, subjectivity and dynamic
aspects dominate.

A capital subsidy, or a subsidy on a particular type of capital goods, is a subsidy on a
company’s fixed costs. These subsidies permeate slowly through the sector in question.
Capital subsidies allow a lot of room for manoeuvre as regards the choice of production
process, and are therefore not as harmful to the environment. Conversely, if these

7 Sometimes this might even happen within a subset of production factors — take the energy

input mix, for example. Such a substitution effect can have major environmental
consequences, even if the sale of the end product is hardly affected by the subsidy.
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subsidies are abolished the ‘environmental benefits’ are not felt until much later. In most
cases where these subsidies harm the environment it is because they lead to new
development work or are given to polluting industries that have a long technical life.

In contrast, subsidies on variable costs result in immediate consequences for production
decisions. Such subsidies on energy, equipment and water immediately discourage the
innovation that would lead to more economic consumption. This has far-reaching
environmental consequences because it is precisely the extraction of raw materials and
energy and the manufacture of equipment that are among the most polluting economic
activities. Given that the use of certain raw and auxiliary materials often also means that
only one or a small number of techniques can be used, subsidies on equipment, energy
and water also lead to ‘lock-in effects’. These cases can also be explained as subsidies on
certain types of capital goods. In addition, there is also a category of subsidies on fixed
costs that have a major environmental impact. These are subsidies without which an
entire economic activity would not start or take place. A capital subsidy on new
development work in the mining industry is one example.

In principle, it is possible to consider that almost all indirect subsidy effects take the
form of price changes. In this regard the notion of a shadow price is relevant. A ‘shadow
price’ is the change in costs that can be achieved in production by moving at a given
level of production to an input other than the one to which an indirect subsidy is applied.
In the case of a subsidy through volume regulation on a (domestic) input a producer is
forced to use more of this domestically produced input than is economically efficient.®
This will make the production costs higher than without the subsidy and this is the
‘shadow price’. A tax exemption on an energy-intensive input for example is also the
shadow price of that input. However, in the case of a tax exemption that has a general
effect on profit it is less clear how the economic effect is reflected in price, especially
when a company produces several products. In that case the effect depends on the
producer’s internal cost-distribution code.

This code is partly determined by competitive relationships on the input and output
markets. For example, if the output market is very competitive, the producer will be
quick to reflect the tax exemption in the prices of the end products.

A subsidy on the output price immediately affects the proceeds from the product, which
has a significant impact on both the volume demanded and the volume supplied and
thereby also on the volume of inputs that are required to meet the demand.

Guaranteeing a minimum price, e.g. for primary agricultural products in the EU, gives
the producer a direct and strong (price) incentive to increase production in order to
obtain maximum profit from the subsidy. Minimum prices have far-reaching economic
consequences and invite a chain of subsidies. One direct consequence is that excess
(supply) is created and new subsidies are required to transport and store this excess,
which is then eliminated by selling it to domestic consumers or on export markets with
yet more subsidies. Furthermore, a system of minimum prices can only be maintained if
import barriers are raised to keep out cheaper products from foreign competition.

¥ In this case mandatory regulations are required because substitution through import or other

inputs would be cheaper (see the example of the coal mines in Germany).
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Ultimately such output price subsidies can even lead to a change in the production
structure and a ‘lock-in’ of subsidised activities (see below). A minimum price subsidy is
often part of a more complex policy package, e.g. with volume regulation to avoid
excess supply.

Indirect subsidies for consumers

Following on from the above overview of the impact of subsidies on producers, we now
turn to subsidies for consumers or the demand side of the equation. This can be seen in
particular in the ‘transport’ sector. In general, price effects on consumption can be
investigated by looking at market prices, incomes or substitution effects.

In accordance with market forces, a subsidy in the form of a maximum price has an
immediate effect on demand. The output price is lower and consumers will therefore
increase demand. Subsidies via indirect taxes, such as no VAT on airline tickets or
exemption from excise duty on kerosene, are also directly reflected in the end prices and
therefore have a direct effect on the volume demanded.

Subsidies via income tax measures affect both income and the shadow price and
therefore have a strong effect on demand. Tax exemption for a particular activity, such
as the former flat rate allowance for commuting between home and work, leads not only
to a high net income but also to a reduction in the costs of the activity in question. The
shadow price therefore ends up lower and as a result there is a greater volume of
commuter traffic (see below). In this specific example of the flat rate allowance for
travel costs, the subsidy may even lead to people going (or continuing) to live further
away from work, which is a form of ‘lock-in’ of subsidised activities (see below).

Subsidies via income tax also have another indirect effect, namely on distribution of
income. Taxes are partly intended to affect the distribution of income, but subsidy
measures can undo these envisaged effects and promote inequality of income. Subsidy
measures in progressive tax systems in particular can have this effect. However, an
analysis of this effect is beyond the scope of this study.

Scope of the effects of indirect subsidies

It is also necessary to look at the extent to which subsidies have partial and limited or
significant consequences.

For example, the interim or ultimate demand for a product may be significantly affected
as regards size or composition, or the sector structure may change (the ‘technology’
above company level). In such cases a partial analysis might not offer enough insight.

Some economic effects take time since a lot of changes come about through investments.
A dynamic breakdown is necessary before aspects such as tax deduction for investment
in capital, write-offs and interest payments can be adequately analysed.” Gradual
discarding of obsolete technology, write-offs, future expectations, accumulation of
capital, and long-term environmental effects then give the analysis a dynamic character.

If anything, the effect of a subsidy that leads to a ‘lock-in’ of activities is even more
complex. The term ‘lock-in’ indicates that an unwanted or less than optimum technology

?  See Atkinson and Stiglitz (1980, chapter 5) for more details.
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or method of production dominates as a result of a historical process of self-organisation
(‘path dependence’) based on coincidences (‘historical accidents’) and positive backward
coupling. The latter is indicated by increasing proceeds and can be caused by processes
on the demand and supply sides of the economy.'® Subsidies can tip the balance in
historical development to a ‘lock-in’ of an unwanted method of production by affecting
or even strengthening specific increasing proceeds. For example, the price subsidies in
agriculture have led to a gradual shift in the production structure. Specific capital
subsidies that are accompanied by technological requirements have a stronger lock-in
effect than generic capital subsidies, which reduce loan costs for example but leave
companies free to use the resulting extra financial scope as they see fit. Significant lock-
in effects also result from sunk costs. For example, if the government decides to build a
(subsidised) coal-fired power station (or have one built) that station will be there for the
next 40 or more years. As a result of the accompanying sunk costs it will remain cheaper
throughout that period to continue to use the station than to transfer to a gas-fired power
station or to another alternative.

Furthermore, a lock-in makes it very difficult to change the existing situation;
modifications require not only ‘correct prices’, they also require additional policy.
Although the lock-in effect is the most important long-term consequence of subsidies, it
is very difficult to quantify. This is because it would have to be possible to repeat all of
the historical complex technological changes and changes in sector structure without
subsidies. A model would involve too many unverifiable assumptions. It might be
possible to gain some insight in specific cases from a comparison between countries with
different systems and development patterns.

However, this presumes an extensive ceteris paribus clause. A good point of departure
may well be that quantifying the environmental effects of subsidies with lock-in effects
will generally lead to a lower bound of the actual environmental effects, since the impact
of the lock-in will be overwhelmingly to strengthen the change caused by the subsidy.
This is because subsidising a polluting activity can lead to all kinds of investments and
R&D being re-directed in favour of the activity concerned, as well as to so many
consumers consuming the product that a positive external demand effect occurs —
because of fashion, reputation, and network effects such as with (Internet) software or
mobile phones. The specific environmental effects of the subsidy will in this case be
greater with than without the lock-in, since the result is an increase in the volume of the
product to which the environmental effects are related.

2.3.2 Methods for an economic effects analysis and their suitability

This section gives a brief overview of possible operational methods for analysing
economic effects. It is essential with all the methods that they provide information about
the change in output or specific inputs that is caused by a subsidy. The choice between

10 Examples are network externalities (telecommunication), imitation (fashion), information

externalities (more users generate more awareness), mass production (lower production
costs) and technological complementarities such as infrastructure and sub-technologies (e.g.
petrol-driven cars, refineries, filling stations). See also David (1985) and Dosi et al (1988).
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output, input(s) or a combination of the two depends on what the relevant environmental
effects most directly relate to.

One significant limitation of economic effects analysis is that assumptions have to be
made about producer behaviour. A description is required of how decisions are taken and
how these choices would be different if there was no subsidy. The dominant model in
economics is that from neo-classic theory, which assumes that producers maximise their
profit given a known production function. Other points of departure are possible, but it is
difficult to translate alternative behavioural hypotheses into quantifiable models and we
will therefore not consider this further."'

General equilibrium models

There are a number of methods or approaches when performing an economic analysis of
subsidies. In theory, a general equilibrium or macro-economic analysis is
comprehensive. Such an analysis covers direct and indirect economic effects, both static
and dynamic and with all possible forward and backward coupling. That means factors
such as technology, sector structure, composition of the ultimate demand, long-term
environmental effects and possibly also lock-in of activities, as described in the previous
section. However, even a general equilibrium model has its flaws; there are limitations,
which include those that result from extensive assumptions about behaviour, market
equilibriums and ‘model closure’, as well as those that result from the use of ad hoc
‘benchmark data’ and the lack of a thorough econometric basis. The development and
application of a general equilibrium model, therefore, is beyond the scope of the present
study.

METR and an elasticity approach

Another method that is often used to analyse economic effects is the partial equilibrium
analysis. One example is the so-called ‘Marginal Effective Tax Rates’ (METR)
method.'”> METR closely follows the model set out in Appendix I, in other words a
company seeking to make a profit whose decisions about inputs and level of production
are affected by the prevailing tax and subsidy system. METR is the additional amount of
tax to be paid on the last unit of taxable input or output. This is a marginal measurement
scale that can be used to determine behavioural reactions. The METR approach can be
used to investigate the combined effect of subsidies and taxes. In this method subsidies
are treated as negative taxes.

An approach based on elasticities is close to an METR analysis. Appendix I presents a
discussion of the technical aspects of such an approach, which can be based on
relationships between the input prices of products and supply as a point of departure for
determining an environmental effect of a subsidy. If the subsidy relates to output prices,
information about inputs can be ignored. This implicitly assumes that the input mix is
not affected by the subsidy. The approach proposed below is in keeping with the METR
and elasticity approaches (see also Appendix I).

""" See Van den Bergh et al (2000) for another approach. Its relevance has been shown in

connection with energy savings made by companies; cf. De Groot et al (2001).
"2 See for example McKenzie et al (1997 and 1998).
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Neo-classic maximisation of utility

The theoretical point of departure in an analysis of demand, i.e. an analysis of the effect
of indirect subsidies on consumer behaviour, is the neo-classic model of maximisation of
utility. Empirical relationships are usually specified immediately at the level of
relationships in demand, which are affected not only by the price of the product and
prices of related products, but also by socio-economic factors such as family size and
composition, family income, double-income households, education and type of job.
Elasticities are available from earlier studies to summarise consumer behaviour."

AETR

Another model is the ‘Average Effective Tax Rates’ (AETR) method. This method is
based on the evaluation of cash flows, and more specifically on the total amount of taxes
to be paid divided by the total value of the taxable input or output. This gives a scale for
measuring the average burden of taxation, which is however less suitable, according to
standard economic theory, for describing the behavioural reactions of producers. This is
because marginal costs have a more direct relationship with the optimum production
volume of separate companies than average costs, which affect a company’s
profitability. The marginal cost curve and with it the volume supplied in the short term
are indeed affected by a subsidy on variable costs but not by a subsidy on fixed costs. A
subsidy on fixed costs only reduces the average costs and will therefore only affect
longer-term decisions.

Bottom-up models

Bottom-up models are based on a collection of technique or process descriptions
grouped around the contributions that they make to satisfying a particular category of
demand. Optimising methods are used to determine, within the given limiting conditions,
the combination of techniques and processes that meet this demand at the lowest cost.
The limiting conditions can include maximum emission volumes or technical and
economic conditions such as the time required to realise the techniques and processes,
and any rules that apply. These models can be used to check what effect a subsidy has on
the choice of the techniques and thereby also on the environmental effects of those
techniques. Such models need a lot of data about the techniques in question, which is
why we have not used them in this study. However, the method used here would be
suitable for use in combination with these bottom-up models.

Points of application

When developing an analysis method to determine the environmental effects of subsidies
it is important to first determine the point of application of a specific subsidy in the chain
of activities and markets. This also raises questions like what direction the dominant
economic effect of the subsidy takes — down the chain or up the chain — and where the
chain of economic effects ends, within an acceptable margin of error.

" See Ferrer-i-Carbonell et al (2000) for a recent overview of elasticities for the energy and

traffic & transport sectors.
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Market Market

Figure 2.2 Possible points of application of subsidies in the economic chain of activities
and markets

Figure 2.2 shows the chain of activities and markets. We have chosen a chain with three
activities, as it offers a general framework that can be used to describe both intermediate
deliveries between companies (Activities 1 and 2) and final products to consumers
(Activities 2 and 3). Activity 1 might describe a process in which natural resources (e.g.
natural gas) are used directly.

Communication between one activity and another is via a market, i.e. the markets are
situated between the activities. The subsidies can therefore be applied in different places.
They can be applied to each of the activities, as well as to the input or output side of a
specific activity.

Both the inputs and the outputs can include production factors — some of which are
directly related to environmental effects (e.g. fossil fuels) — or final goods and services.
This relates to markets for production factors, intermediate products and final goods and
services. Note that if Activity 3 refers to a consumer, the chain ends there and a subsidy
is therefore only possible on the input for this final activity (consumer subsidy).

The points of application for subsidies as indicated in Figure 2.2 can be illustrated as
follows:

e Subsidy 1: Special tax conditions for fuel and technology used in drilling for natural
gas, designation of land for agricultural use within the framework of spatial
planning;

e Subsidy 2: A minimum price or an export subsidy for natural gas (notional);

e Subsidy 3: Exemption from excise duty on kerosene, which is an input for airline
companies; not charging NS for the use of rail infrastructure; low return on the
government’s share in Schiphol Airport; reduced rates of Regulatory Energy Tax on
cultivation under glass (in this case A1 refers to production of natural gas, A2 to
horticulture and A3 to consumers and export of horticultural products);

e  Subsidy 4: Minimum prices for milk;

e Subsidy 5: Flat rate allowance for travel costs; reduced rate of VAT on meat.
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Note that a relatively large number of subsidy types have a point of application as
indicated for Subsidy 3, i.e. they are subsidies on an input to a production activity.

The above framework can then be used as the point of departure for an analysis that uses
concrete quantity indicators. This relationship can be illustrated using the elasticity
method. The information required is where the subsidy is applied, to what product of
what activity, and on what market. The elasticity can be chosen to take account of the
relevant end of the chain. In this connection it is important to understand that the extent
and interpretation of an elasticity depend on the empirical database from which the
elasticity is calculated. For example, if it is implicit that changes have been included
further along the chain, then the extent of the elasticity will be greater than if this is not
the case. By way of example: an elasticity can be calculated for determining the
economic consequences of no excise duty on kerosene with or without the following
being taken into account:

e The reaction of the kerosene suppliers;

e The reaction of the passengers to higher ticket prices;

o The effect that the higher travel costs have on the rates charged by travel agencies;
e The substitution between transport modes.

The more the data implicitly includes such processes, the more of the relevant chain will
be covered by the resulting elasticity.

2.4 Determining the environmental effects of subsidies

2.4.1 Relevant environmental effects

In order to arrive at an estimate of the environmental effects of subsidies it is first
necessary to consider the relationship between the economic effects as discussed above
on the one hand and the relevant environmental effects on the other. The environmental
effects can be coupled to the inputs or outputs. Where possible we will assume a fixed
relationship between outputs and environmental effects. The environmental effects will
be aggregated to form theme indicators.'* The environmental effects that are relevant for
this study are as follows:

1. Increased greenhouse effect: we will focus in particular on carbon dioxide (CO,), as
this is relevant for energy and transport. For the agricultural sector methane (CHy4)
and nitrous oxide (N,O) emissions are also relevant;

2. Acidification: NOy and SO, emissions are particularly relevant for the energy and
transport sectors; NH3 emissions are particularly relevant for agriculture;

3. Photochemical creation of ozone: emissions of volatile organic compounds (VOC)
and carbon monoxide (CO) occur in particular in transport. NOy emissions are also
important;

These indicators are based on the Environmental Performance Indicators (EPI) method. See
VNCI (2001).
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4. Eutrophication: phosphates, nitrates, BOD and COD. The phosphates and nitrates in
particular are relevant in the agricultural sector;

5. Land use: although land use is not an environmental impact indicator, its impact is
important in the agricultural sector. It also plays a role in discussions about possible
indicators for biodiversity.

In choosing the above effects for this study we are focussing on the most important
environmental problems as indicated in the National Environmental Policy Plan 4
(NMP 4). The decision to limit this study to the effects on the most important
environmental themes is motivated mainly by practical considerations; if the method
works, more indicators can be added in a subsequent study, such as depletion of the
ozone layer, human and ecological toxicity, soil water and groundwater pollution, noise
pollution, odour nuisance, safety, waste, and groundwater pumping (see VNCI, 2001).

2.4.2 Methods for an environmental effects analysis and their suitability

The environmental effects analysis translates the economic effects — on inputs or outputs
— into environmental effects. This is done using various previous studies and files,
including those that are available at the National Institute for Public Health and the
Environment (RIVM).

Aggregation to form theme indicators is done by using weighting factors as reported in
VNCI (2001). It is then possible to calculate Environmental Performance Indicators
(EPIs). EPIs are formulated in terms of potentials (such as global warming, acidification
and eutrophication). This is done as follows. Each type of emission (in kg/year) in a
particular category — e.g. CO, in the case of global warming potential — is multiplied by
a (unique) weighting factor. The results for all types of emissions within each category
are then added together, which gives the EPI for that category. This gives the following
formula for calculating the environmental impact j if this is based on n(j) separate
emission types (see also Appendix I):

ey

Note that it is possible, in principle, for the emission of a particular substance to
contribute to several EPIs to which different weighting factors apply. Appendix 11
contains an overview of the weighting factors used.

Figure 2.3 summarises the economic and environmental effects of subsidies.

2.5 Description of the method

2.5.1 Decisive factors per subsidy type

In order to develop a more detailed view of the environmental effects of subsidies we
will take as a starting point the subsidy types as determined in chapter 1 (see also

Table 2.1). Tax subsidies change the prices of outputs or inputs, which generally leads to
a reduction in price. Public supply of goods below cost price leads to reduced costs and
therefore to changes in the relative prices of inputs. Capital subsidies result in more
profit and possibly in more output or more investments for a private company. Price
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regulation results directly in different prices. Volume regulation results in a different
input mix and different shadow prices. Trade measures in the form of import restrictions
result in less overall supply such that there is relatively more demand for the domestic
supply, i.e. the price will increase and with it the profit for the companies involved.
Export subsidies increase profit for the domestic producers and may increase the overall
supply or reduce domestic supply.

Appendix I contains a formal analysis of the environmental effect of different types of
subsidies. These different cases are presented in more detail below, whereby the
following are derived for each case:

e The determining variables for the environmental effects;

e The relationship between the variables, i.e. how the various data have to be
combined to derive the environmental effect.

From this it also follows which data are required to apply specific methods and further
develop the above. The availability of data is the main factor that determines whether
more or fewer variables are analysed and which model must be used.

Table 2.1 indicates the determining factors per subsidy type, both with and without all
data being available.
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Subsidies
Direct subsidies 1 Tax subsidies + Public supply : Capital : Pricesubsidies i Volume regulation + Import barriers
Economic effects
Input effect i Profit effect i Technique effect i Demand effect i Price effect i Volume effect i Technology effect
Mix: Input E \ Volume:Substitution; E E
Environmental effects
Climate change i Acidiﬁcation: Photochemical ozone creation i Eutrophication i Land use

Figure 2.3 Overview of economic and environmental effects of subsidies.
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Table 2.1 Factors that determine environmental effects, per subsidy type and
according to availability of data

Type of subsidy With all data available With some data not available

1. Subsidy in the form of Size of subsidy

reduced input prices

2. Subsidy on inputs in the form
of tax measures (tax subsidies)

3. Subsidy on outputs in the
form of tax measures (tax
subsidies)

4. Public supply below cost
price
5. Capital subsidies

6. Minimum prices

7. Volume regulation

8a. Import barriers (trade
measures)

8b. Export credit guarantees
(trade measures)

Parameters of production
function

Size of relevant input
Output price and input prices
Degree of pollution from
production

Size of subsidy

Price reaction in demand
Output price reaction in
supply

Input price reaction in supply
Degree of pollution from
production

3.a. Production

Size of subsidy

Price reaction in demand
Price reaction in supply
Degree of pollution from
production

3.b. Consumption

Size of subsidy

Demand effect of the subsidy
Degree of pollution from
consumption or production of
consumed product

Idem 1

Formal analysis problematic
Currently supplied volume
Demanded volume at free
market price

Degree of pollution from
production

Idem 6

Idem 7

Formal analysis problematic

3.a. Production

Size of subsidy

Price reaction in equilibrium
volume

Degree of pollution from
production

Currently supplied volume
Demanded volume at world
market price

Degree of pollution from
production
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A number of aspects summarised in the Table are presented in a little more detail below,
and extensively in Appendix . Note that all approaches are based on information about
marginal costs. This is consistent with the fact that all the subsidy types in the Table
affect the marginal costs of production or the marginal utility of consumption of a
particular product.

1. Subsidy in the form of lower input prices — technology effect is dominant

If detailed information about production functions is available, such as with regard to
energy and agriculture, the environmental effects of subsidies that are applied to the
prices of input factors are determined by five variables:

1. The size of the subsidy

2. The parameters of the production function

3. The size of the relevant input

4. The output price and input prices

5. The effect of the relevant inputs and output on the environmental impact.

The formulae that play a role here are in equations (2), (3) and (16) to 23 in Appendix L.
Sub-methods 2 or 3 should be used if effects on factor or product markets are relevant.

2. Subsidy on inputs in the form of tax measures — effect of factor market is dominant

In the case of tax exemption on an input factor in a production process the increased
environmental impact depends on five variables:

1. The size of the subsidy

The price reaction of the demand (D,)"
The output price reaction in the supply (.S,)
The input price reaction in the supply (S,

wok won

The degree of pollution from production (Z,).

Equation (41) in Appendix 1 indicates the relationship between these variables.

3. Subsidy on outputs in the form of tax measures — effect of product market is dominant
3.a. Production

A tax exemption on the price of an output has an effect on the environmental impact of
production according to four variables:

1. The size of the subsidy
2. The price reaction of the demand

3. The price reaction in the supply

The following is meant by ‘price reaction of the demand’: the absolute change in the
demanded volume that occurs in reaction to a given price change. The following is meant by
‘price elasticity of the demanded volume’: the relative change in the demanded volume as a
result of a relative price change of 1%.
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4. The degree of pollution from production.

Formula (34) indicates the relationship between these variables. If separate information
is not available about supply and demand, the effect of the subsidy will depend on four
variables (see formula 35):

1. The size of the subsidy

2. The price elasticity of the equilibrium volume

3. The equilibrium volume and price

4. The degree of pollution from production.

3.b. Effect of subsidies on consumer decisions (transport)

The extent to which tax affects the environmental impact depends on the following
variables (see formula (53) in Appendix I):

1. The size of the subsidy

2. The effect of the subsidy on demand. This effect depends on the assumed functional
specification of the utility function. It is also possible for a subsidy to produce cross-
effects, in which case the effects must be added together. However, this will not be
that relevant in practice since the cross-effects are relatively small compared with the
‘own’ effects;

3. The degree of pollution from the consumption or production of the consumed
product to which the subsidy applies.

4. Public supply below cost price

This amounts to determining the effect of a reduction in the input price and involves
using the approach indicated under point 2.

5. Capital subsidies

It is very difficult to quantify the economic effects, and consequently the environmental
effects, of capital subsidies. This is because these subsidies change the conditions in
which companies take decisions about investments. Since these decisions are taken
against a background of uncertainty and generate dynamic effects, it is not possible to
analyse corporate decision-making as pursued in the Appendices. The specific expertise
and information on such effects may well be available in the field of corporate financing,
but a more detailed analysis is outside the scope of this study. Only in specific cases is it
possible to carry out an analysis using a different approach. For example, in the case of
low return on the government share in Schiphol Airport (see chapter 11) the indirect
subsidy is in the form of low airport charges, which makes it possible to carry out an
analysis using approach 2 based on a tax on an input.

6. Minimum prices

The extent to which minimum prices affect the environmental impact depends on the
following variables (see formula (54) in Appendix I):

1. Supply at a guaranteed price, or in the current situation.
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2. Supply at the free market price. This requires a hypothetical situation, which, in
some cases, can be based on the application of simple rules such as price change
multiplied by elasticity, or on earlier studies (e.g. with CGE models). Note, where
the world market price is not equal to the domestic free market price, that the supply
at the world market price is relevant. It is very difficult to determine the free market
price if there is no world market price or when a hypothetical national free market
price applies.

3. The degree of pollution from production.
7. Volume regulation

Since volume regulation and minimum prices usually go together, the method as
described under point 6 can be used here.

8. Trade measures
8a. Import barriers

The same applies here as under 7 since import barriers are a special type of volume
regulation.

8b. Export credit guarantees

Export credit guarantees are a type of subsidy the effects of which are very difficult to
quantify. As under 5, it is a question of the effect on behaviour in an uncertain situation.
It is difficult to determine the result as regards additional polluting production or supply.

2.5.2 Classification of the results

The analysis of the environmental effects of subsidies in the following chapters is
presented in a systematic way, as indicated in Table 2.2.

The first heading covers a number of qualitative facts as background information. For
this purpose the most important characteristics of the studied subsidy are described: what
is the activity in question, what environmental effects can occur and, where applicable,
what policy has a significant effect on the relationship in question.

The second category covers quantitative facts that are to be reported, including the size
of the subsidy in financial or physical terms, quantification of the parameters, calculation
of the environmental effects and a sensitivity analysis. The method used is also briefly
described. A sensitivity analysis is optional.

Finally, comments about limitations and relevant studies are included where necessary.

Note that under 1.2 (the directly stimulated activity) the economic sector that directly
causes the relevant environmental effects does not necessarily have to be named. For
example, an analysis of the Regulatory Energy Tax can focus in the first instance on the
demand side since that is where the subsidy is applied.
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Table 2.2 Structure for the presentation of applications

1. Qualitative information
1.1 Description and type of subsidy
1.2 Directly stimulated activity
1.3 Environmental effects

1.4 Policy context

2. Quantitative information
2.1 Method
2.2 Size of subsidy
2.3 Quantification of parameters
2.4 Calculation of environmental effects
2.5 Sensitivity analysis

3. Comments

In that case, therefore, energy users such as glasshouse horticulturalists and energy-
intensive industries are considered. Nevertheless, the direct originators of the
environmental effects can be other players, e.g. the energy producers.

2.6 Conclusion

The aim of this study is to develop a transparent method for determining the
environmental effects of indirect subsidies. In this chapter we have defined the range of
choices as regards possible economic and environmental effects. In accordance with the
aim and limitations of this study we have chosen a transparent, static and partial
approach to quantify the subsidy effect chain. This approach can be used to analyse a
wide range of subsidy types. The method to be developed answers the question as to
what the first order effects are of different types of government subsidy. Since second
order effects are usually significantly smaller than first order effects, a first order effect
will generally give a good picture of both the mark and the magnitude of the overall
effect. It is partly for this reason that there is little point in developing a comprehensive
general equilibrium model here. Although it could be used to study all kinds of backward
coupling, the development of such a complex model would go too far for this study.
Furthermore, the partial approach proposed here is not necessarily inferior because a
complex model relies on a large number of arbitrary assumptions and uncertainties as
regards parameter values.

The decision to use a partial approach means that the models as presented in the two
appendices can be used if the relevant data is available regarding the size of the subsidies,
the size of the demand and the supply of inputs and outputs, price elasticities, production
function coefficients and degrees of pollution.
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3. Inventory of existing indirect subsidies

3.1 Introduction

The method developed in this study is tested on four sectors, namely agriculture, energy,
transport and tourism. Earlier studies that focused on OECD countries showed that there
is potential for a lot of subsidies to have an environmental impact in the first three of
these sectors in particular (Van Beers and De Moor, 2001). Since it is the intention to
test the method in the empirical analysis, we have not chosen any specific sub-sectors.
For example, the subsidy on Regulatory Energy Tax for cultivation under glass is
counted as belonging to the energy sector. This makes it possible to examine different
types of subsidies, including those with the greatest environmental effects. The energy
sector encompasses the extraction of primary energy and its conversion (e.g. oil refining
and electricity generation). The subsidies given to large-scale users of energy such as the
steel and aluminium industry are also significant. The agriculture sector only covers
primary agriculture. Subsidies given to the agricultural processing industry are beyond
the scope of this study. Transport covers traffic and land, air, rail and water-borne
transport. The transport consumer is explicitly included. The environmental
consequences of congestion are not included. Tourism covers the environmental effects
of tourists coming to and staying in the Netherlands and the environmental effects that
result from promoting tourism in the countryside. These effects will often overlap with
those of transport. In the following sections an inventory is given per sector of existing
indirect subsidies in the Netherlands that have the potential to damage the environment.
In the Tables there is also an initial indication, per subsidy, of potential significance (in
terms of environmental damage).

This is done based on three criteria:

o The size of the subsidy (estimated order of magnitude: ® means less than € 10 million
per year; e means between € 10 million and € 100 million per year; eee means
between € 100 million and € 1 billion per year; and eeee means more than € 1 billion
per year);

e The expected effect of the subsidy on the extent of the activity (where ® means
hardly any effect: elasticity close to 0; ee means some effect, but inelastic: elasticity
(as an absolute value) less than 1; eee means significant effect: elasticity (as an
absolute value) 1 or more);

e The relative environmental relevance of the activity that is stimulated by the subsidy
(e means activity adds probably no more than 1% to any environmental theme; oe
means activity adds between 1 and 10% to one or more environmental themes; eoe
means activity adds more than 10% to one or more environmental themes).

The information required to allocate the right number of dots was not available in every
case. It was therefore necessary in some cases to make an ‘educated guess’. Where there
is uncertainty about the order of magnitude one dot is in brackets.

It should be noted that there might be overlaps between different subsidy regulations.
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Cases that are analysed in more detail in this study are in italics. In the selection of these
cases, not only the ‘scores’ for the three above-mentioned criteria played a role but also
the desire to achieve the best possible spread over the different types of subsidy (cf.
Table 2.1). The selected cases are described in chapters 4 to 11.
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3.2 Agriculture

Table 3.1

Overview of indirect subsidies in agriculture

29

Type and description of subsidy

Size of subsidy

Effect on activity

Environmental

relevance
Tax subsidies
LB1: Low rate of VAT on food (incl. Meat, see Yyl () )
ch. 5) and ornamental plant products
LB2: VAT regulation for agriculture (fixed rate) oo(e) (1)
LB3: Low rate of VAT on inputs for agriculture ° oo
(energy, manure, pesticides)
LB4: Exemption from property tax for agricultural ooo ° oo
land
LB5: Exemption from transfer tax on extension, land ee . oo
consolidation, land development, etc.
LB6: Regulatory Energy Tax reduction for oeoo oo (YY)
cultivation under glass (see ch. 7)
LB7: Exemption from groundwater tax for spraying  ee oo ooo
(up to 40,000 m? per year)
LB8: Excise duty reduction on red diesel oo ) oo
LB9: Tax-free threshold for nutrient taxes oee(o) oo (X
LB10: Exemption for agriculture (increase in value oo ° oo
of land)
Public provision of goods and services below cost
price
LG1: Free allocation of milk, manure and pig eeoe ) ooe
farming rights
LG2: Not passing on the full cost of veterinary oo . oo
services (e.g. during BSE, swine fever and foot-and-
mouth crises)
LG3: Agricultural advice o(e) oo
LG4: Sale of agricultural land under the market oo oo
price
Capital subsidies
LK1: Low return on agricultural land utilised by oo o oo
government (Ministry of Agriculture, Nature
Management and Fisheries, Service for Land and
Water Use; State Property Service)
Price regulation
LP1: Minimum prices for agricultural products (XYY} ee(o) oo
(dairy produce — see ch. 4, beef, sugar, grain...)
LP2: Artificially low rent (X ° oo
Volume regulation
LQ1: Designation of land for agricultural use as eee(e) (1) oo
part of spatial planning (see ch. 6)
Trade measures
LH1: Import quotas (usually coupled with minimum e oo oo
prices)
LH2: Export credit insurance guarantee (from ° . oo

NCM)
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LB1: The low rate of VAT of 6% (instead of 19%) applies among other things to food
and ornamental plant products. More than € 4000 per household was spent on food in
2000 (source: Netherlands Statistics), which amounts to some € 25 billion for the entire
Dutch population. This means that the subsidy amounts to approximately € 4.5 billion.
This subsidy is analysed in more detail for meat in chapter 5 of this report.

LB2: There are two ways in which the agriculture sector benefits from the agriculture
regulation for VAT. Firstly, the farmers in question do not have the burden of having to
keep VAT records. Secondly, it turns out that the agriculture sector is for the most part
overcompensated under this regulation because of the fixed rate for agriculture (the
percentage that buyers of agricultural products are allowed to deduct from their taxes).
Sijtsma and Strijker (1994) estimate this overcompensation at f 225 to f 250 million per
year (over € 100 million). According to Bos et al (2002) the figure is € 30 million.

LB3: The low rate of VAT for agricultural inputs is largely for fiscal reasons. According
to Bos et al (2002) there is no subsidy at all. That is if you assume that the fixed rate for
agriculture would also have to be increased (to compensate the farmers to whom the
fixed rate applies) if a high rate of VAT were applied to inputs. If the fixed rate for
agriculture were not increased it would be more attractive for the farmers to opt for
paying VAT, whereby the VAT on the inputs could be set off against the VAT on the
output. On balance there would be no net consequences for the treasury in either case.

LB4: Sijtsma and Strijker (1994) estimate that the benefit for agriculture of the property
tax exemption for agricultural land is a minimum of f 48 million (€ 22 million) and a
maximum of f 160 million (€ 73 million) per year. According to Bos et al (2002) the
figure is € 210 million.

LB5: According to Bos et al (2002), the effect on the budget of the various possible
transfer tax exemptions for agriculture is € 65 million.

LB6: According to Bos et al (2002), the treasury misses out on € 113 million a year
because of the special rate of Regulatory Energy Tax for natural gas and mineral oils for
cultivation under glass. This subsidy forms part of a larger package of Regulatory
Energy Tax reductions and exemptions (EB1; see also chapter 7).

LB7: According to Meeusen et al. (2000), the average volume of groundwater abstracted
per farm in 1997 was some 5,400 m>. Only a very small number of farms abstract more
than 40,000 m®. Most farmers therefore pay no groundwater tax. Given that over

100 million m® of groundwater is abstracted in the agriculture sector per year and that the
tax rate is € 0.1682 per m’, the size of the subsidy is some € 17 million per year.

LB8: Sijtsma and Strijker (1994) estimated the benefit for agriculture between 1989 and
1991 from the reduced excise duty on ‘red’ diesel at an average of f 40 million
(€ 18 million) per year. Overlaps with VB1.

LB9: An ‘acceptable loss’ of nutrients remains not subject to nutrient tax. In addition, there
is a reduced rate for a volume of phosphate of no more than 10 kg per ha. In 2001 the regular
rate for this tax was f 1.50 per kg N and f 20 per kg P. Nitrogen emissions from agriculture
into the ground, water and air amounted to 605 million kg in 1999 and the emissions of
phosphate into the ground and water amounted to 64 million kg (CCDM, 2000). The
theoretical revenue from nutrient taxes is therefore more than f 2 billion; the actual revenue
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was only f 16 million (Ilsink and Schuurman, 2001). The size of the subsidy is therefore in
the region of € 1 billion.

LB10: Subject to certain conditions, an increase in the value of agricultural land does not
count as taxable income. The size of this subsidy is € 68 million per year (Bos et al., 2002).

LG1: The value of milk quotas is currently some € 0.16 per kg per year. At a production
level of 10 billion kg of milk this means that the subsidy amounts to € 1.6 billion per year.
There is an overlap with LP1. Similar calculations can be made for manure and pig farming
rights.

LG2: The foot-and-mouth epidemic in 2001 cost the government € 257 million (according to
the government response to parliamentary questions on 14 June 2002).

LG3: The Ministry of Agriculture, Nature Management and Fisheries spends around
€ 10 million annually on (socio-)economic advice (since 2001 this has been done via a
public call for tenders).

LG4: Between 1998 and 2000 the State sold 1811 ha of freehold agricultural land for an
average price of almost € 28,000 per ha (Dutch Lower House document: TK 2001-2002,
28 380, no. 19, p. 108). The average price at which agricultural land was sold between
private individuals in this period was almost € 33,000 per ha (Luijt, 2002). Assuming that
there is no structural difference in quality, the subsidy is some € 5000 per ha. If the same
subsidy applies to leasehold land (of which the State sells more: 8370 ha per year in the
period in question), the total subsidy amounts to approximately € 50 million per year. Note
that there is currently a temporary freeze on the sale of state agricultural property.

LK1: The State received over € 22 million from the leases on state agricultural property in
2001 (Dutch Lower House document: TK 2001-2002, 28 380, no. 19, p. 106). Since the
return from leasehold land tends to be less than 2% (see LP2), there is a subsidy of at least
that amount if you assume a notional alternative return of 4% (overlap with LP2).

LP1: The amount of financial support for Dutch agriculture as a result of the EU market and
pricing policy in the period 1989 to 1991 has been estimated at f 7.4 billion (€ 3.4 billion)
per year (Sijtsma and Strijker, 1994). Price support measures for dairy produce are analysed
in more detail in chapter 4 of this report.

LP2: Lease agreements are regulated in the Netherlands; they are verified by the Land
Control Boards. Lease prices are kept artificially low, which favours the leaseholder. Sijtsma
and Strijker (1994) estimated that the benefit to Dutch agriculture from this regulation is

f 200 million (€ 90 million) per year, but they suggested that this benefit would decrease as
a result of the new Agricultural Holdings Act. This Act and the accompanying Agricultural
Holdings Decree have been in force since 1995. The leaseholder is still favoured, partly
because of the condition that the rent must be based on a net return of 2% for the lessor. The
leaseholder also has priority if the land is sold. What the new Agricultural Holdings Act has
done is to introduce lease types that are not subject to price controls, such as ‘once-only
leases’.

LQ1: Land that has been designated for ‘agricultural use’ as part of spatial planning is worth
less than land that has been designated for housing, for example. As a result, the cost of land
for the agriculture sector is less than would be the case on a completely free land market. See
chapter 6.
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LH1: Overlaps with LP1.

LH2: According to OECD figures, EU agricultural export credit guarantees between
1995 and 1998 totalled USD 4.4 billion per year on average (not including intra-trade)
(Silvis et al., 2001). At the end of 2001 the Dutch State’s total obligation as regards
export credit insurance guarantees was almost € 9 billion (Dutch Lower House
document: TK 2001-2002, 28 380, no. 19, p. 124). The compensation paid by the Dutch
State in 2001 under the export credit insurance guarantee amounted to over € 85 million,
whilst more than € 375 million was received in reimbursements for damages (ibid.,

p. 101 and 112). These figures can fluctuate greatly from year to year. The point of
departure for the Dutch government is that the cost of the State reinsuring export credit
insurance from NCM should in principle be covered.

3.3 Energy

Table 3.2  Overview of indirect subsidies in the energy sector

Type and description of subsidy Size of subsidy  Effect on Environmental
activity relevance

Tax subsidies

EB1: Exemptions from and reduced rates of XYY oo oo
Regulatory Energy Tax (e.g. large-scale use,
coal) (see ch. 7)

EB2: Exemptions from and reduced rates of oo oo ooe
fuel tax (e.g. large-scale use, own use of
refineries, use of fossil fuels other than for

energy)

EB3: Unlimited writing-oft of investments in oo ° o(o0)
oil and gas production on Dutch part of
Continental Shelf

Public provision of goods and services
below cost price

EG1: Not passing on the full (historical) ee(o) ) oo
costs of energy infrastructure
EG2: Limitation of the liability risk of ° ° (YY)

nuclear power stations and oil tankers

Capital subsidies

EKZ1: Low return on government share in o(o) o(o) YY)
power companies

Price regulation

EP1: Maximum end-user tariffs for protected ° oo YY)
consumers
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EB1: Depending on the reference level that is used, the exemption from Regulatory Energy
Tax for large-scale users means a subsidy of between € 1.6 and € 5.2 billion (see § 7.2.2).

For diesel and LPG that is intended for road transport and pleasure cruising there is a zero
rate of Regulatory Energy Tax. However, it does not seem logical to view this as a subsidy
since these fuels are subject to a (high) rate of excise duty.

EB2: This subsidy is significantly less than an exemption from Regulatory Energy Tax given
the much lower rate of fuel tax on natural gas. Large-scale users of natural gas pay € 0.007
per m® instead of € 0.0106 on that part of their consumption that is above 10 million m®.
Assuming that the reduced rate applies to several billion m® of natural gas consumption, the

subsidy amounts to some tens of millions of euros at most.

EB3: The tax expenditure under this regulation was € 16 million in 2001 (source: 2002
Budget, Appendix 5).

EGL1: The existing energy infrastructure, such as the natural gas network, was built in a very
regulated environment. As a result, the energy providers have lower capital costs than would
have been the case if the investment at that time had been made in a free market. However,
without a more detailed study it is not possible to determine the extent to which this still
benefits the current energy users. What is likely, given the volume of energy consumption, is
that considerable sums are involved: even if the benefit is only in the order of € 0.01 per m?,
that still means several hundred million euros per year.

EG2: Under the Nuclear Incidents (Third Party Liability) Act, the State acts as guarantor —
where payments from other quarters are not sufficient — for a maximum of € 2.27 billion per
licence to cover damages as a result of a nuclear incident. The size of the subsidy element
involved strongly depends on assumptions regarding the chance of a serious incident
involving a nuclear power station and the damage that such an incident will cause. A high
estimate of € 0.022 per kWh of nuclear electricity can be found in Oosterhuis (2001). Given
the Dutch nuclear production of approximately 3.5 TWh per year, that would therefore mean
a subsidy of € 7.7 million per year.

EK1: The size of this subsidy is probably limited and is also decreasing. Provinces have
recently been tightening requirements as regards the profitability of power companies in
which they have shares. Furthermore, some public authorities are leaning towards disposing
of their shares.

EP1: It is doubtful whether the price regulation that still exists for protected consumers
actually can be classed as a subsidy. The current regulation, which is implemented by the
Netherlands Office for Energy Regulation, is intended to provide protection against the
misuse of a monopoly. Furthermore, it will be abolished when the energy market is
completely liberalised. There is also an overlap with EK1.
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3.4 Transport and transport charges

Table 3.3 Overview of indirect subsidies on transport and transport charges

Type and description of subsidy Size of Effect on Environmental
subsidy activity relevance

Tax subsidies

VB1: Reductions in and exemptions from excise (XY 1) o(o0) (YY)
duty on fuel (including aviation, see ch. 10,

shipping, (red) diesel, LPG, refund of excise duty

on diesel for heavy lorries)

VB2: Fiscal advantages for taxis oo ° Y
VB3: Fiscal advantages for old cars (1) oo YY)
VB4: Fiscal advantages for ‘company cars’, o(o0) o(o) )
business use of private cars, and travel costs —

see ch. 9

VB5: Exemption from VAT on tickets for eeoe ee(e) oo

international flights (and low rate of VAT on
tickets for domestic flights)

VB6: Exemption from property tax for roads, ooo ° (YY)
waterways and railway lines

VB7: Exemption from corporation tax for - - -
municipal transport companies and other public
enterprises (incl. Schiphol Airport)

VB8: Low rate of VAT on transport services ooo ° oo
VBO: Fiscal advantages for ocean shipping oe(o) o(o) oo
VB10: Fiscal advantages for delivery vans (XY 1) ° (YY)
Public provision of goods and services below

cost price

VG1: Incomplete coverage of infrastructure costs (XYY o(o0) oo

by tariffs and transport-related tax revenues
(airports, roads, railway lines — see ch. 8,
harbours, waterways)

VG2: Free public transport for students oee o(o) oo
VG3: War risk insurance for airline companies o(o) ee(e) )
Capital subsidies

VK1: Low return on government share in o(o) ° o(o0)

Schiphol Airport — see ch. 11, KLM, NS

Price regulation

VP1: Setting of public transport prices by o(o) o(e) oo
Minister of Transport, Public Works and Water
Management

VB1: The sums involved are very large: the exemption from excise duty on aviation fuel
alone involves a subsidy of more than € 1 billion per year (see chapter 10). Note, however,
that it is not always possible to set an unequivocal reference level for calculating the size of
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the subsidy (for example: should the ‘usual’ rate for diesel be used as the reference for ‘red’
diesel?).

VB2: Taxi owners can claim a refund of purchase tax on passenger cars and motorcycles and
exemption from road tax. Taxis may also depreciate quickly (in 4 years). According to
Werkgroep Vergroening (2001), the State would gain f 106 million (almost € 50 million) per
year if the exemptions from purchase tax on passenger cars and motorcycles and from road
tax were cancelled. If this were passed on in the fares it would mean an increase of
approximately 2%. Werkgroep Vergroening expects such a measure would have limited
effects on behaviour.

VB3: Abolishing the exemption from road tax for cars that are more than 25 years old would
bring in approximately € 25 million per year (Werkgroep Vergroening, 2001). The overall
environmental impact is limited, but it is significant per kilometre driven because of the
relatively high emissions from cars of that age.

VB4: Private use of ‘company cars’ is taxed by adding a fixed sum to taxable income at a
graduated rate. 25% of the new value is added if more than 7000 km are driven privately.
The marginal tax rate per km is zero for those who drive more than 7000 km privately. The
size of the implicit subsidy is not known.

Reimbursements for the cost of commuting and for business use of private cars are tax-free
within certain limits. It is not known to what extent this is a subsidy.

The ‘flat rate allowance for travel costs’ was abolished as of 2001 and replaced by a
‘commuting allowance’, which only applies to commuters who travel by public transport.
See chapter 9.

VB5: Over 20 million people fly out of the Netherlands every year. If the average ticket
price of all of these people is € 500, then the lost revenue from VAT is € 1.9 billion. In
reality it will be less because business travellers can claim back their VAT.

VB6: The size of this subsidy is f 600 million (€ 270 million) (Werkgroep Vergroening,
2001). According to Werkgroep Vergroening it is very much open to question whether
property tax has an effect on the decision to build or widen roads.

VB7: Schiphol Airport became liable for corporation tax as of 1 January 2002. The
exemption from corporation tax for municipal transport companies will also be abolished
shortly.

VB8: Public transport, private buses, taxis and the transport of people on ships fall under the
low rate of VAT (6% instead of 19%). The production value of passenger transport by train,
tram, bus and taxi in the Netherlands was over f 5 billion in 1996 (source: Netherlands
Statistics). The size of the subsidy is therefore some € 300 million.

VB9: The regulations involved are as follows (the figures in brackets represent the budgetary
significance of the regulations in 2001 according to the 2002 Budget, Appendix 5):

e Arbitrary write-off of sea-going vessels (nil);
e Tonnage tax (€ 11 million);

¢ Reduced payments from shipping (€ 84 million);
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e Seafarers’ allowance (€ 3 million).

VB10: Werkgroep Vergroening (2001) estimated the tax benefit for delivery vans as a
result of exemption from purchase tax on passengers and motorcycles and the lower rates
of road tax at approximately € 1.3 billion.

VG1: CE (1999) estimated the costs of investment in road infrastructure (interest and
depreciation) at approximately € 3 billion for 2002, and the cost of maintenance and
management at € 2.8 billion. The fee for the use of railway infrastructure is determined
according to the Fees for Use of Railway Infrastructure Decree. The fee for use only
covers management and maintenance; capital costs are excluded. Furthermore, these
costs (approximately € 130 million per year) will not be fully invoiced until 2007. The
cost of railway infrastructure investment (interest and depreciation) for which there is
therefore no fee for use was estimated at € 1.5 billion for 2002 (CE, 1999). This case is
considered in more detail in chapter 8. Shipping does not pay for the use of waterways,
except for bridge, lock and anchorage charges. CE (1999) estimated the cost of
investment in inland shipping infrastructure (interest and depreciation) at € 247 million
for 2002 and the cost of maintenance and management attributable to inland shipping at
approximately € 165 million. Most investment on aviation infrastructure is for the
account of the airports themselves and therefore does not involve a subsidy (apart from
any low return on government shares in airports; see VK1).

VG2: The contract with the transport companies for free public transport for students
currently costs the government € 423 million per year (source: NRC Handelsblad,
5/4/2002). It is debatable whether this amount can be entirely considered a subsidy, since
the students ‘pay’ part of the cost of their annual season ticket in the form of a deduction
from their student grants.

VG3: After 11 September 2001 the war risk insurance of a lot of airline companies was
cancelled. The Minister of Transport, Public Works and Water Management and the
Finance Minister have now taken over these insurances from the open market. Premiums
were set on EU level (Dutch Lower House document: TK 2001-2002, 27 925, no. 3).
The size of a possible subsidy element in this arrangement cannot be immediately
determined.

VK1: The size of the indirect subsidy given by the government because it accepts a low
return on its share in Schiphol Airport can be estimated at € 80 million per year (see

§ 11.2.2). It is not known whether the figures for other government shares in transport
companies are of the same order of magnitude.
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3.5 Tourism

Table 3.4  Overview of indirect subsidies in the tourism sector

Type and description of subsidy Size of Effect on Environmental
subsidy activity relevance

Tax subsidies

TB1: Exemption from VAT and excise duty on oo . (X 1)

sales at airports, in planes and outside territorial

waters

TB2: Low rate of VAT on entry to amusement o(e) ° °

parks, sports events, etc.

Public provision of goods and services below

cost price

TG1: Incomplete cost coverage from tourist tax, ° ° °
entertainment charges, etc.

TG2: Designation of land for recreational o(o) ° °
purposes as part of spatial planning

TG3: Granting of land below cost price by ° ° °

municipalities to promote tourist activity

TB1: Since 1999 ‘duty-free shopping’ at airports has been restricted to flights to
destinations outside the EU. The subsidy amounts to roughly € 50 million per year

(10 million airline passengers with destinations outside the EU; an average of € 5 in lost
VAT and excise duty per passenger). The effect on the number of plane (and boat)
journeys is presumably small.

TB2: Entry to sports events, amusement parks and the like falls under the low rate of
VAT (6% instead of 19%). In 1998, € 74 million was spent on admission to leisure
centres (source: Netherlands Statistics). The size of the subsidy is therefore probably
around € 10 million. The effect on the extent of the activity and the environmental
impact are presumably small.

TG1: The revenue from municipal tourist taxes was € 83 million in 2001 (Ilsink and
Schuurman, 2001). It is not known to what extent this was sufficient to cover the costs of
public facilities used by tourists. The effect of municipal taxes on the behaviour of
tourists is probably very limited.

TG2: As with agriculture, the designation of land for ‘recreational’ purposes as part of
spatial planning can press down the price of the land. The extent to which this is the case
is not known. The effect on the extent of the activity is probably far less than with
agriculture since the cost of land in relative terms is a much smaller item in the budgets
of recreation companies.

TG3: Competition between municipalities, in conjunction with a degree of market power
from the companies that are looking for a location for their business, can keep the
effective price at which land is granted below the cost price (Netherlands Statistics,
1999). It is not known to what extent this phenomenon occurs in relation to companies in
the tourist/recreation sector. It does not seem very likely that the sums involved are large
or that there are extensive (potential) environmental effects.
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4. Minimum price for milk/dairy products

4.1 Qualitative information

4.1.1 Description and type of subsidy

In this case the implicit subsidy is formed by the minimum prices for milk and dairy
products. These minimum prices result in a higher price for the producer than would
have been the case without this system. These are price subsidies that fall under item 6 in
Table 2.1. The point of application is on the producer (type 4 in Figure 2.2).

4.1.2 Directly stimulated activity

The subsidies relate to the end products of the dairy industry, which pass on the higher
prices to the dairy farmers.

4.1.3 Environmental effects

Dairy farms contribute to the following environmental effects (see also section 2.4 in
chapter 2):

e Greenhouse gas emissions (particularly methane and nitrous oxide);
e Emissions of acidifying substances (particularly ammonia);

e FButrophication (discharge of phosphorus and nitrogen compounds);
e Land use (rough measure of biodiversity).

4.1.4 Policy environment

The EU market and price policy for milk and dairy products consists of a support system
in the form of minimum prices. There is EU policy that makes milk artificially scarce
through import duties, export refunds, intervention purchases (of butter and low-fat milk
powder) and specific (domestic) measures to promote sales. Between 1995 and 2000
minimum prices made up 88% of the total subsidy in the EU for milk/dairy products (see
OECD 2001a).

Until 1984 the minimum price policy for milk led to surplus production. In order to
reduce the resulting budgetary consequences, the EU introduced a system of milk quotas
in 1984 to limit the total volume of milk produced. Producers have to pay a (super) levy
on the volume of milk that they produce above their allocated quota and this (super) levy
is more than the price that the farmer receives. In addition, there is also a quota system in
the Netherlands for manure.

In the Netherlands there is not only conventional but also organic dairy farming. The
present case study is devoted entirely to conventional dairy farming because that
accounts for 99% of Dutch milk production (OECD, 1999).
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4.2 Quantitative information

4.2.1 Method

To calculate the environmental effect of minimum price subsidies we use formula (54)
from Appendix I with modifications to take account of a quota Q:

Az=(q’s-0+(©Q-q,)Z, if ¢°s<0<q,

and

Az=(q"¢—q,)Z, if 4,<0<q’g

where:

Az = the environmental effect of the minimum price;

q's = the volume supplied at the minimum price without the a quota;
QO = the volume supplied at the minimum price with the quota;

q, = the volume supplied at the world market price;

q’; = the volume of the demand with the minimum price subsidy;

Z = the degree of pollution from production.

4.2.2 Size of the subsidy

The OECD estimates the size of agricultural subsidies annually in terms of the so-called
‘Producer Subsidy Equivalent’. The OECD does not give estimates for the EU Member
States individually but for the EU as a whole. The average PSE for milk in the EU over
the period 1996-1999 inclusive was € 17.6 billion per year, of which € 15.5 billion was
in the form of market price subsidies (OECD, 2001a). Assuming that the Dutch share in
the market price subsidy is equal to the Dutch share in EU milk production (9.1% on
average in the years in question), the market price subsidy for milk in the Netherlands
(limited by the quota) was on average € 1.4 billion per year over the period 1996 to 1999
inclusive.'® This amounts to approximately € 0.13 per kg of milk produced.

4.2.3 Quantification of parameters
The volume supplied in a situation with a quota

The volume of milk that is transported to Dutch dairy factories every year is 10.5 million
tonnes (Netherlands Statistics, 1999). This is equal to the imposed quota.

The milk quotas are mandatory in the Dutch situation, in contrast to the situation in such
countries as Italy and Austria (Frandsen et al, 2002). This means that the quota of

' The calculation of the environmental effects in section 4.2.4 is based on a higher figure,

namely what the figure would be without the quota.



40 TU Delft, IVM, RIVM

10.5 million is somewhere between the volume of the demand at the minimum price,
qs,and ¢’ , the supply with market price subsidy but without a mandatory quota (see
also Figure I.1 in Appendix I).

The volume supplied in a situation without a quota

The milk quota is a constant volume of milk that dairy farmers are allowed to produce
every year. The imposition of an effective quota reduces both milk production and its
environmental effects compared with a situation without a quota. Since this case is an
illustration of how the method is applied for a minimum price subsidy, a correction is
needed to take into account the policy environment by calculating the volume of milk
that would be supplied in a situation without a quota. This is shown in Figure 1.1 in
Appendix 1. A dairy farmer follows the supply curve S when the price for his product
changes. After all, he maximises his profit if he expands production until the marginal
production costs are equal to the given price. In other words, the volume supplied is

equal to ¢’ . The price is then (p, ). This is the minimum price of € 0.32. The volume

supplied ¢*, is not known and has to be calculated. This is done by using constantly
assumed elasticities. In other words, we estimate the world market price (p, ) as the

minimum price minus the subsidy of € 0.13 per kilo, which is therefore € 0.19. If we
assume in this illustration that the quota (10.5 million tonnes) is an effective quota and at
the boundary ¢, , then we can use the price elasticities to calculate what the volume

supplied would have been without the quota.

We therefore need information about the price elasticity of milk. Lutz (1992) estimates
the short-term price elasticity for the entire agricultural sector at between 0.05 and 0.2.
Long-term price elasticity would be between 1.0 and 2.0. OECD (2001b) calculates a
supply elasticity of 1.0 for the entire agricultural sector. Bouamra-Mechemache et al
(2001) put the long-term price elasticity of the supply of milk in the Netherlands at 1.0
(based on Colman et al, 1998). Since the milk quota system was introduced in the 1980s
there has been a block on any further increase in the overall level of production. After
all, if there are binding milk quotas, a price increase will not lead to any reaction in the
supply. In addition, it is very difficult to estimate output price reactions based on actual
market results. Boots et al (1997) use an optimising model to simulate what the
aggregated supply response would have been in 1992/1993 and arrive at an elasticity of
0.26. Oskam and Osinga (1982) estimate the elasticity at 0.29 in a market that was not
yet limited by milk and manure quotas. This is not that different from the value in Boots
et al (1997).

Emission factors (Z )

The estimated emission factors for dairy farming are given in Table 4.1.
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Table 4.1  Emission factors for the relevant emissions in dairy farming

Substance Agricultural emissions Dairy farming Emissions per tonne

(in kilo tonnes, 2000)  emissions (in kilo of milk (in grams)
tonnes)

CO, 6,876,000 687,600 65,500

N,O 24,400 12,200 1,160

CH,4 410,000 205,000 19,500

NO« 8,000 2,000 190

SO, 280 70 10

NH; 147,000 73,500 7,000

NMVOC 1,700 425 40

CoO 1,200 300 30

Phosphate (in 64,000 32,000 3,050

tonnes of P)

Nitrate (in tonnes 471,000 235,500 22,400

of N)

Land use 860,000 ha 0.82 m’

Note: The emission figures for agriculture come from the Environmental Compendium
(RIVM, 2001b); the figures for phosphate and nitrate come from CCDM (2000). It is
estimated that dairy farming produces 50% of the ‘typical cattle farming emissions’
(CHy4, N,O, NH3;, phosphate and nitrate), 10% of the CO, emissions (in the agricultural
sector cultivation under glass is the greatest source of CO, emissions), and 25% of the
other emissions (approximately the share of dairy farming in the total value of
agricultural production). The factor for land use comes from Netherlands Statistics.

4.2 .4 Calculation of environmental effects

Table 4.2 shows the result of the calculations. The results for emissions in column 2 are
based on the assumption of a larger milk quota. An elasticity of 0.26 is used (Boots et al,
1997) and a world market price of € 0.19. The figures in column 3 are also based on a
larger milk quota, with an elasticity of 0.26 (Boots et al, 1997) and a world market price
of € 0.24. This world market price is higher than that used for column 2 because the EU
