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ABSTRACT     

The thesis examines existing taxes on pesticides in Sweden and Denmark, taxes on 

fertilizers in Sweden and Austria as well as the Minas system in the Netherlands. The 

study builds on the theory of implementation of taxes with an emphasis on the 

internalization of externalities. Conclusions whether the existing taxes have been 

efficient are based on a comparison of policies and consumption of the goods before and 

after tax changes. Most taxes have been effective; Swedish taxes on fertilizers and 

pesticides have reached their goals although consumption has increased the last years 

for both of them. Denmark’s tax on pesticides was very effective.  The Minas system is 

too new to draw any reliable conclusions about, but it seems to have had some negative 

effect on consumption patterns. Austria’s tax on fertilizers had no larger impact on price 

for consumers and did not have the expected effect; therefore, an abolishment of the tax 

came in 1994. All cases show that the taxes, by themselves, would not have had as 

strong of a negative effect on consumption if they were not part of a policy package; it 

is also important how the government uses the revenues from these taxes.  
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SAMMANFATTNING     

Denna uppsats undersöker existerande skatter på bekämpningsmedel i Sverige och 

Danmark, dessutom skatt på handelsgödsel i Sverige, Österrike och Nederländerna. 

Studien bygger på teorin om skatter och internalisering av externaliteter. Slutsatser om 

skatternas effektivitet dras genom att jämföra konsumtion före och efter införandet av 

de olika skatterna i diskussion med priselasticiteter och  vilken policy som används. De 

flesta skatterna som undersökts har visat sig vara effektiva. I Sverige fungerade båda 

skatterna bra och nådde sina mål, men under de senaste tio åren har dock konsumtionen 

ökat för både bekämpningsmedel och handelsgödsel. Österrikes skatt på handelsgödsel 

ökade inte priset på gödsel för konsumenterna och fick därför inte den effekt som man 

hade hoppats på, eftersom producenterna helt enkelt sänkte sitt eget pris när skatten 

infördes. Skatten togs bort 1994. Skatten på bekämpningsmedel i Danmark har varit 

väldigt effektiv genom en signifikant sänkning av konsumtionen. I Nederländerna är det 

så kallade Minas systemet nog så nytt för att göra några uttalanden om, men sedan 

systemet infördes och medan reglerna skärpts så har konsumtionen sjunkit.  
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Chapter 1 

INTRODUCTION    

1.1 Background 

Numerous economic activities can be traced as sources of environmental degradation. In 

addition, they sometimes have a negative impact on human health. Such problems 

occur, for instance, by the use of hazardous inputs in production, as well as the use of 

our environment as a sink. Pesticides and fertilizers, when used as inputs in agriculture, 

are normally assumed to create negative externalities with a particular concern to the 

quality of water. Consequently, both the environment and people’s health can suffer 

from contaminated water.    

Environmental and health problems occur when pesticide residues as well as certain 

contents, especially nitrogen and phosphorus, from fertilizers reach ground- and surface 

waters. Effects from the process may be eutrophication and contamination of inland and 

marine waters. Health problems can arise from pesticide residue, high nitrate 

concentrations and cadmium in food and drinking water. If assumed that the negative 

externalities are not desirable by those affected in society the arising external cost, thus, 

contributes to a loss in social welfare.   

Environmental taxation is one of various instruments authorities can use to reduce or 

even eliminate social welfare loss. Taxation can, and does in theory1, create incentives 

for economic agents to change their behavior. In context, taxation will decrease demand 

of the hazardous product. From an environmental point of view, a tax will therefore be 

beneficial since it eliminates the mismatch between market prices and social costs. An 

adjustment of this mismatch will lead to a lower consumption and production of the 

environmentally degrading product.  

                                                

 

1 A downward sloping demand curve is assumed 
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Although environmental taxes are instruments for the internalization of externalities, 

and encourages the polluter pays principle it does have several drawbacks. 

Methodological problems refer to the issue of disentangling the tax effects from other 

elements in a policy package i.e. when reinvested tax revenues promote more 

environmentally benign methods in a sector. This, of course, makes it harder to answer 

questions such as “Where would we be if the tax had not been implemented?”  

While setting an optimal tax in theory is quite easy, it is a complicated task in practice.  

The practical complexity creates problems since it is hard to know if the desired effects 

are reached in case the tax is not set at an optimal or required level.  

1.2 Purpose 

The purpose of this thesis is to examine the effects of existing taxes on fertilizers and 

pesticides; more specifically look at why or why not they have reached their goals. 

Countries studied are Austria, Denmark, the Netherlands and Sweden.  

1.3 Method 

The theoretical framework is concerned with the application of environmental taxes in 

order to bring externalities into price. Although an optimal tax, known as a Pigovian 

tax, is often desirable for most favorable reasons this thesis will be more concerned with 

how already implemented taxes have worked and how effective they have been at 

reaching their goals. To draw conclusions about different systems’ efficiency before and 

after tax consumption of fertilizers and pesticides are compared. In other words, the 

incentive effects from taxes are assessed based on their efficiency at reaching their 

policy goals. Additionally, changes in consumption due to increased taxes or 

abolishment of taxes are examined. Consumption data is acquired from the European 

Environment Agency and is compared with tax rate changes and price elasticities 

obtained from Defra, SOU and ECOTEC. 

1.4 Scope 

This paper looks at the fertilizer and pesticide use where taxes have been introduced on 

these inputs within the agricultural sector in the countries mentioned under purpose. 

Study period varies for each country depending on implantation date for the tax.    
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1.5 Earlier Studies 

A study made by ECOTEC for the European Commission in 2001 explores whether the 

environmental taxes employed by the member states in the European Union have 

brought about the environmental benefits claimed by its supporters. The whole study 

looks at all the areas in the European Union where environmental taxes are 

implemented and has short overviews of different tax systems for pesticides and 

fertilizers. The effects from pesticide taxes are believed to be positive especially in 

Denmark’s case. Although, they do point out that tax effects may be difficult to 

disentangle from other effects. They also suggest that the taxes have had effects not 

only on the consumption of pesticides but also on the pesticide industry, trade and 

employment. In the case of fertilizers the taxes seem to have had less effect. This is 

likely due to relatively lower price elasticity, which is quite clear in Sweden’s case.  

Pretty (2001) examines costs of different externalities from agriculture in the UK, the 

USA and in Germany. Estimated external costs are on average USD 81 – 343 per 

hectare of arable land. In addition, positive external effects are estimated to USD 32 – 

100 per hectare. The report focuses on questions around these externalities and 

questions concerned with encouragement and discouragement of behavior that 

contributes to the externalities. He argues that the fundamental challenge for the 

agricultural sector is to develop more sustainable farm practices that produces enough 

food and maximizes the positive external benefits and most important, find ways to 

encourage farmers to adopt them. In practice, effective pollution control can be reached 

by a mix of advisory and institutional measures; regulatory and legal measures, together 

with economic instruments i.e. environmental taxes.   

EEA (1996) investigates the implementation and environmental effectiveness of 

different environmental taxes throughout Europe in “Environmental Taxes – 

Implementation and Environmental Effectiveness”. They identify and review 16 of the 

environmental taxes throughout the Union. Overall the taxes covered in the report 

appear to have been environmentally effective, which means that they have reached 

their environmental goals. One of the findings is that the fertilizer tax in Sweden has 

had some positive effect on the environment while the incentive effects of the tax are 

unknown. The report also provides solutions on how to overcome implementation 
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barriers that comes with environmental taxes. These reasons are further discussed in 

chapter 3 in this thesis. 
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1.6 Outline 

The thesis makes up six chapters. Chapter one gives an introduction to the subject and 

reviews some earlier studies that are related to the field. The second chapter discusses 

the external effects from agriculture i.e. how pesticide and fertilizer use affect the 

environment and human health. The third chapter looks at the theory of environmental 

taxation, discusses why environmental taxes should be used and the practical issues that 

arise with them. In chapter four tax systems for fertilizers and pesticides are reviewed 

for a number of countries by looking at how these systems have changed and how 

consumption have changed with the taxes and other factors. Chapter five is a discussion 

tied to chapter four about the tax effectiveness of the different systems, while chapter 

six concludes the thesis.   
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Chapter 2 

HOW DO NUTRIENTS AND PESTICIDES AFFECT ENVIRONMENT AND 

HUMAN HEALTH?    

2.1 Environmental Externalities from Agriculture 

Like many other economic activities, agriculture can bring negative externalities that 

affect the environment. If these side effects are not included in prices there will be 

market distortions due to encouragement of activities that do not gain the society as a 

whole, while it does nonetheless give considerable private benefits. For example, using 

nutrients in the cultivation of crops help increase the returns for the agricultural sector. 

It does on the other hand also contribute to reduced oxygen levels in waters, which in 

turn can affect society and animal wildlife. The previous example describes a 

technological externality, which is what this thesis is concerned with, in contrast to 

pecuniary2 externalities that are not dealt with here (Pretty, 2001).  

Farming practices modifies the natural ecosystem in order to optimize the production of 

food, but these modifications might negatively affect the broader environment.  One 

negative effect that has gained a worldwide concern is the degradation of water quality. 

Excess presence of some substances used in agriculture can make water unfit for both 

humans and wildlife. Nutrient loading3 is sometimes considered the most serious 

problem associated with water quality. Nitrogen and phosphorus fertilizers both 

contribute to what is called eutrophication. This comes about when nutrients and 

sediments deposits in surface waters such as streams and lakes through sedimentation 

and erosion and then reaches coastal and marine waters. Excess nitrogen loadings tend 

to cause eutrophication of coastal waters, while eutrophication of freshwaters tends to 

                                                

 

2 Pecuniary externalities concerns changes in price levels but does not necessarily represent a market 

failure. 
3 Nutrient loading refers to the total quantity of a nutrient received by a water body over a specific period 

of time.  
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be caused by excess phosphorus loadings.  Adverse effects from eutrophication consist 

of algal bloom, low oxygen levels and loss of biological diversity (Coote and Gregorich, 

2000). Phosphorus fertilizers also contain cadmium. This heavy metal accumulates in 

soils and groundwater; it can take a long time to get rid of it. Cadmium is also believed 

to have some relation to cardiovascular diseases, liver problems and reproductive 

disorders.  (Gee, 1999; Füll, 2002).  Another problem with nitrogen is that it can reach 

groundwater through a leaching process. High concentration of nitrates in drinking 

water is believed to have negative health effects. For instance, nitrate can be converted 

into nitrite in the digestive tracts on infants and impair the blood’s ability to transport 

oxygen. This is known as the baby blue syndrome. However, this requires very high 

concentrations of nitrates in the water (Coote and Gregorich, 2000; Brännlund and 

Gren, 1999)  

Pesticides are a very heterogeneous group of products. This is also true for the range of 

damages associated with the application of these products across different 

environmental media. Potential consequences of pesticide use in agriculture are lack of 

aquatic and terrestrial biodiversity, contamination of groundwater, poisoning of 

agricultural workers and unwanted residues in food and water (Mourato, 2000).  

Exposure to pesticides through for example residues on food may leave people more 

susceptible to diseases from viruses and bacteria.  Additionally, pesticides can 

contaminate water by running off the soil or drift with the wind into drainage channels 

and water bodies. It can also reach the groundwater through a leaching process similar 

to that of fertilizers. While some substances are more environmentally benign they may 

nevertheless inflict severe damages in other areas. For example, some substances are 

highly toxic to fish and invertebrates, while other can have negative effects on wildlife, 

particularly on farmland birds (Defra, 2003a). 

2. 2 Empirical Evidence 

There are numerous examples around the globe where the use of fertilizers and 

pesticides has decreased the environmental quality. One good example is the various 

problems affecting the Baltic Sea. The vast drainage system around the Baltic Sea 

makes it is hard to estimate the nutrients added by human activity but nevertheless these 

natural processes have been influenced by human activities (SMF, 2002). 

Eutrophication is a serious problem in the Baltic Sea, where phosphorus and nitrogen 



 

8

 
levels have more than doubled since the 1940s contributing to toxic and undesirable 

algal blooms. The high nutrient loading has affected the ecological balance of the sea 

with negative impacts both for people and for fisheries. The lower oxygen levels that 

come with eutrophication might extinguish some species while other species might 

escape the sea.  

In the Point Pelee National Park in Canada, elevated levels of nutrients have been found 

in several open waters. This has caused unwanted growth of algae. The highest 

concentrations have been found in the main areas of human activity, the nutrients are 

suspected to have leached from septic systems into the groundwater, and then on to 

surface waters.   

When it comes to the use of pesticides Environmental Canada (EC) suggests that mass 

kills of mainly birds occurs frequently and that the impact several pesticides have on 

birds is greatly underestimated. They also say that these kills are spread over large 

areas. Estimations are that a single granular pesticide killed 10 to 52 million songbirds 

annually in the American Corn Belt and very high amounts of deaths in Ontario, Canada 

occurred (EC, 2002).   
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Chapter 3 

THEORY    

3.1 Pareto Efficiency 

According to neoclassical economic theory, the competitive market system guarantees 

that resources will find their way to where they are most valuable and thus improve the 

welfare of a nation. In what is called the fundamental theorem of welfare economics 

there is a close correspondence between the efficient allocation of resources and the 

competitive pricing of these resources. This system would yield a Pareto efficient 

allocation. However, if there are interactions amongst the actors on a market that are not 

adequately reflected in price the optimal allocation or usage of a resource is not reached. 

Environmental degradation is an externality that is often not included in price and 

therefore has a mismatch between price and usage of products that harm the 

environment (Nicholson, 2002).  

3.2 Why Environmental Taxes? 4 

Perman (1999) gives three cases where environmental taxes can be used. These three 

cases are:   

• To reach economic efficiency 

• To reach a certain political goal 

• To reduce emissions without having a specific goal  

Reaching economic efficiency concerns bringing costs of using hazardous or scarce 

inputs and environmental pollution into the prices of goods produced by the economic 

activity. For example, nitrogen fertilizers applied to soil in order to increase growth and 

production might be carried to water bodies and thus indirectly affect people who do not 

directly benefit from farming the crops. In this simple case, fisheries are punished due 

                                                

 

4 Unless stated chapter 3.2 refers to EEA (1996) 
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to fish deaths while farmers gain private benefits due to higher production. When the 

cost of pollution is not included in price, market inefficiencies result with excessive 

production of products that impose social costs. The prices paid by consumers and 

producers does not include this external cost and gives, as a result, incorrect market 

signals which encourage the use of fertilizers beyond what is efficient for the nation as a 

whole. The internalization of externalities will lead to a more efficient and fair 

allocation of resources in an economy. Figure 3.1 gives a simple illustration of how 

applying a tax can decrease the usage of a hazardous chemical and reach the Pareto 

efficient point (OECD, 2001)  

If there are no environmental taxes imposed on the use of fertilizers and profit-

maximizing behavior is assumed; production will take place at the quantity q0, where 

the marginal net private benefits (MNPB) intersect the horizontal axis. This is the point 

where marginal cost equals price (if assuming perfect competition). When the marginal 

external cost (MEC) is considered, it is easy to see that the socially optimal point is 

different from the private optimum since the costs are higher than the benefits as long as 

it lies on the right side of the MNPB curve. Therefore, the Pareto-efficient point will be 

at quantity q1, where marginal external costs and marginal benefits are equal. Hence, the 

external effect is internalized. This illustration assumes that the quantity produced, i.e. 

the crop, has a positive relationship to the use of fertilizers, otherwise quantity may not 

decrease to q1. 
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Figure 3.1: Pareto efficiency with marginal external cost 

Source: Pearce and Turner (1990)  

Environmental policy, however, is not only concerned with economic efficiency 

questions. It is common that authorities have a goal they try to reach regardless if it is 

the socially optimal solution or not, for example reducing emissions by a certain 

amount. This goal can be reached either through a regulation or through taxation. 

Nonetheless, there are more and less efficient ways to reach these goals. Figure 3.2 

shows an illustration of how a reduction goal can be reached by using these two 

methods. The example consists of two companies, A and B with different costs for 

abating emissions. With the regulation5 firm B abates from point a to b while firm A 

abates from point e up until point c. By applying a tax where the two firms’ marginal 

abatement cost curves (MAC) intersect the goal is reached at a more cost efficient way. 

The tax makes firm A, which has higher abatement costs, abate less than under a 

regulation whereas firm B abates more under the tax than under regulation. The cost 

reduction to society is the triangle bcd. The dashed lines show what happens if a tax is 

set too low. Here, with Taxlow company A abates only up to point g while company B 

abates to point f and hence the environmental goal is not reached.  

                                                

 

5 The horizontal axis in the figure represents the total reduction goal. It is assumed that a goal is set where 

every company faces the same regulation. This assumption makes sense since a different regulation 

applied to every company would be very costly to monitor and implement, while with a tax a company 

would simply reduce to the point where paying a tax would be more feasible.  
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Figure 3.2: Regulation vs. Environmental tax  

Source: Pearce and Turner (1990)  

There are several other reasons for using environmental taxes in addition to reach 

efficiency and political goals.  One of these reasons is to change behavior of market 

actors through incentive effects. A tax on an input creates incentives for producers to 

reduce the usage of the taxed product by either using less of the input or substituting to 

other inputs. Prices are also expected to increase after a tax has been imposed and as a 

result consumers get an incentive to use less of the taxed product. An important feature 

of environmental taxes is that through an increase in price it can encourage innovation 

i.e. new technologies or better products. By raising the price of nature through 

environmental taxes, and if this encourages innovation nations can therefore move 

towards a more “eco-efficient” economy. Revenues raised from environmental taxes 

can be used to address environmental problems directly or subsidize more 

environmental friendly activities. Subsidies may further add to create incentives for 

producers and consumers. Environmental taxes are also believed not to have the same 

distortion effects as other taxes as for example income taxes and could therefore 

increase rather than decrease economic welfare. 

3. 3 Practical Issues of Environmental Taxation 

Although setting an optimal tax in theory is quite simple, it is almost impossible to carry 

out on a real market. When the market is not characterized by perfect competition the 

pollution tax will have to deal with two, instead of one, imperfections in the market, the 
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existence of an externality and imperfect competition. Accordingly, the result is less 

precise under such conditions (Pearce and Turner, 1990)  

It is desirable to design the tax in a way where the actual damage is taxed. First valuing 

the change in human welfare due to environmental damage in monetary terms and apply 

a tax that reflects the damage made from pollution can do this. This procedure is 

however one of the main difficulties with environmental taxation (Ibid). Nitrate 

pollution from agriculture is an example of how difficult it can be to tax pollution by a 

first-best alternative as shown in figure 3.3. The problem which this option seeks to 

address, emissions to a variety of media, is related to the application of nitrate in 

complex ways. The emissions from nitrate relates to cultivation methods, type of crop 

being cultivated, timing and type of soil and weather. It shows that nitrate emissions are 

influenced from many sources and thus make emission taxation more complicated. In 

the fertilizer case, like shown in figure 3.3 the ideal case would be to tax pollution after 

the damage has been measured in physical terms. Due to the many problems of nitrate 

pollution this is somewhat impossible and the tax therefore becomes a tax on fertilizer 

consumption instead.     

Figure 3.3:   From pollution to product tax  

Source:  Pearce (1990)  
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Pesticides are also a diffuse type of pollution. Because of their heterogeneity they have 

different impacts with some concerning water pollution while others can affect non-

target species. The circumstances surrounding fertilizers and pesticides make estimation 

of the marginal external cost very difficult and therefore create problems to design 

optimal instruments (ECOTEC, 2001).  

The problematic issues of tax design do not necessarily make environmental taxation 

irrelevant in the debate. Taxes can still through their incentive effects be effective 

instruments for a desired reduction of nitrates, phosphorus and pesticides. Furthermore, 

they can encourage switching from problematic products to more environmentally 

friendly alternatives. How well different tax systems have worked towards their goals 

will be discussed in chapter four.   

Like figure 3.3 illustrated, when first-best alternatives are hard to implement a second-

best alternative like the one taxing the input good can be used. This is the case in most 

countries that levies taxes on fertilizers and pesticides where a charge or tax is paid by 

the content of nitrogen, phosphorus and as in the case with pesticides the active 

ingredient instead of the pollution of these substances (Ibid).  

3.3 Price elasticity 

According to the law of demand, a price increase will make the quantity demanded drop 

for any normal good. Since a tax applied on a good in normal cases implies a price 

increase it will be considered in this section (Varian, 1999).   

Price elasticity of demand in relevance for this thesis is expressed as the effect a tax will 

have on consumption of the good i.e. fertilizers and pesticides when it is implemented, 

increased or decreased. The price elasticity is often defined as the percent change in 

quantity divided by the percent change in price. Formally the definition looks like 

equation 3.1:   

pp

qq

/

/

∆
∆=ε (3.1)  
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Where q represents quantity and p represents price. Price elasticity is generally a 

negative number, hence the negative slope of a demand curve. For instance: a value on 

ε

 
of -0.2 would imply that a 1 percent price increase accounts for a 0.2 percent drop in 

quantity demanded. The more of a necessity and the fewer substitutes there are for a 

product the more inelastic will its price elasticity for demand be (Varian, 1999).  

Normal goods tend to be more elastic in the long run since fixed costs is not an issue 

and substitution is easier. There are no direct substitutes for pesticides and fertilizers as 

groups, at least not in the short run but they are sometimes believed to be overused. 

Leguminous crops could be one alternative to use fertilizers but they can not be grown 

everywhere. The cost shares itself must also be taken into account, for example in the 

Swedish agricultural sector fertilizers account for approximately 5 percent of total costs 

while pesticides are much less than that. (SCB, 2003). A smaller cost share would imply 

that there are fewer incentives for substitution.      
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Chapter 4 

TAX ON PESTICIDES AND FERTILIZERS IN EUROPE    

4.1 Pesticides 

The usage of pesticides is restricted in many different ways in the western world 

through, for example, prohibiting some types of pesticides, advertising restrictions, and 

registration processes. Here two European countries will be investigated, Sweden and 

Denmark. The taxes in these two countries vary in their scope, application and tax base.  

Denmark introduced a tax on pesticides in 1986. Aims were to tighten up pesticide 

approval procedures, support related research, introduce certificates for pesticide users 

and of course reduce consumption as well as shifting it to more environmentally benign 

types of pesticides. The goal set in the Danish National Pesticide Action Plan was to 

reduce pesticide use by 25 percent by 1990 and another 25 percent by 1997 (SOU, 

2003).  

When the Danish pesticide tax was introduced in 1986, it was set at 3 percent of 

wholesale price for all pesticides. The tax revenues from the introductory tax were used 

to finance activities of the action plan. The tax is not differentiated between pesticides 

according to toxicity because of measurement difficulties. In 1996 the tax rate increased 

significantly but different tax rates are used for different types of pesticides. Insecticides 

are taxed more heavily than fungicides, herbicides, growth regulators and other types of 

pesticides. The reason for a higher tax rate on insecticides merely reflects the fact that 

they are relatively cheap; therefore, the tax rate is set higher in order to have an effect. 

On average pesticides are taxed at 15 percent of the retail price.   The use of pesticide is 

measured in kg of active ingredient and in treatment intensity, the number of doses used 

per hectare of cultivated land. Table 4.1 shows the development in the Danish tax rates 

for pesticides during 1986 – 1998. The Danish tax is imposed on domestic 

manufacturers and importers where pesticides are sold for agriculture. Exports are 

exempt from the Danish pesticide tax (TemaNord, 2002). 
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Table 4.1: Development in the Danish Pesticide Tax 1986 – 1998 

Year Tax Development Tax Change (% of retail price) 

1986 Introduction 3% of the wholesale price for all pesticides 

1996 

Rate increase (insecticides, 

fungicides, herbicides, growth 

regulators) 

Pesticide tax increase to on average 15% of the retail 

price. Insecticides: 27% of retail price, fungicides, 

herbicides and growth regulators: 13% of retail price 

and other pesticides: unchanged at 3% 

1998 Rate increase 

Pesticide tax increase to an average 37% of the retail 

price. (53.85% of retail price, excl. tax); Insecticides: 

37%, fungicides, herbicides and growth regulators: 

25% (33.33% of retail price, excl. tax); other 

pesticides 3% of the wholesale price 

 

Source: TemaNord (2002)  

In figure 4.2 historic sales of pesticides in Denmark are displayed together with the tax 

rates for the same period. The vertical axes displays consumption in tonnes on the left 

side and tax rate as average percentage of retail price. The figure clearly displays 

declines in pesticide sales from the 1981-1985 average and onward. All years of tax rate 

increases are followed by further declines in sales. It is however hard to disentangle the 

actual effects from a tax here. For example, stockpiling might have occurred in 1995 

with the knowledge of a tax increase the following year, which makes the data for 1996 

unreliable. The quantitative goal of 3487 tonnes of active ingredient was not reached, 

although reductions came very close.  
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Figure 4.1: Pesticide sales in Denmark 1981 – 1999  

Source: EEA (2003)  

The Swedish pesticide tax6 was introduced in 1984. The main purpose of the pesticide 

tax is to reduce the usage of chemicals in the environment. Other major reasons are to 

finance research and development regarding how a reduced usage of pesticides can be 

reached as well as development of more environmentally benign practices.   

The first goal set by the Swedish government was to reduce consumption by 1990 with 

50 percent of the average 1981 - 1985 levels of consumption. In 1989 another goal was 

set. This new goal was a further 50 percent reduction between the years 1991 and 1996. 

All together, this would amount to a total reduction of 75 percent from the 1981 – 1985 

consumption levels.  

In Sweden, contrary to Denmark, tax on pesticides is paid as a fixed amount on every 

kilogram of active ingredient instead of a percentage rate. Like Denmark, the tax is 

imposed on manufacturers and importers of pesticides. The reason is to reduce the 

administrative burden. The tax level has changed several times since its introduction 

and is currently equal to 20 SEK per kilo of active ingredient (since 1994). Exempt 
                                                

 

6 The Swedish taxes on fertilizers and pesticides were charges from introduction till 1995, when the 

Swedish government decided that the substantial increase no longer characterized them as charges and 

they therefore became taxes.  Hereafter tax will be used for both charges and taxes.  
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from the tax are wood preservatives. In 1986 a price regulation charge7 was imposed as 

a complement to the environmental tax which was used to finance export of agricultural 

products, this price regulation was abolished in 1992. Also introduced in 1996 and still 

in place is a pesticide registration fee, this registration fee is intended to cover the costs 

for controlling pesticide usage by the National Chemical Inspection. Table 4.3 shows 

how the levels of the Swedish pesticide tax and price regulation charge have changed 

over time (SOU, 2003)  

Table 4.3: Changes in the Swedish Pesticide tax and price regulation charge 

Rates 1984 1986 1988 1990 1991 July 1992 Dec 1992 1994-2000 

Environmental 

tax SEK/kg of 

active 

ingredient 

4 4 8 8 8 8 8 20 

Price 

regulation 

charge 

SEK/dose* 

- 29 29 38 46 29 Abolished - 

*A pesticide dose was determined in relation to the amount normally applied per hectare.  

Source: OECD (2003)  

It is difficult to sort out the effects the tax on pesticides has had on pesticide sales in 

Sweden. Figure 4.2 shows how sales of pesticides and the tax rate have changed from 

1981 through 2002. The right axis represents the tax rate as SEK per kilogram of active 

ingredient while the left axis is tonnes of active ingredient consumed. The numbers for 

1981 - 1985 is an average of the sales for those 5 years. The first major change is 

between the years 1986 and 1987. This is when the price regulation was introduced 

which increased prices by 20 percent and  sales of pesticides dropped from 5585 tonnes 

to 2409 tonnes of active ingredient.   

                                                

 

7 The price regulation charge was a dose-based charge that was used to finance exports of agricultural 

products. A pesticide dose was determined in relation to what would normally be applied per hectare. Its 

abolishment was due to the deregulation in the agricultural sector in Sweden which guaranteed prices 

applied to cereal crops.   
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Consumption kept decreasing up until the abolishment of the price regulation charge in 

1992. The abolishment of the charge made sales increase slightly only to drop again in 

1994 which came along with the tax increase from 8 to 20 SEK per kilo of active 

ingredient and accounts for around 5-8 percent of the pesticide price.   

As seen in the figure pesticide consumption has decreased significantly from the 1981- 

1985 average until 2002 and consumption is now approximately 36 percent of those 

levels. An increase in consumption can be seen in 1994, the same year the tax rose from 

8 to 20 SEK per tonne of active ingredient. This is probably an effect from stockpiling. 

However, from 1995 consumption seem to have increased despite the higher tax that 

does not seem to have had theoretical effect of further decreasing consumption. SOU, 

(2003) gives a number of causes to the increased consumption during this period.   
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Figure 4.2: Pesticide sales in Sweden 1981-2002  

Source: EEA, (2003)  

Table 4.4 summarizes the before and after tax usages of pesticides in Sweden and 

Denmark. As seen in the table Sweden reached their 1990 goal of a 2550 tonnes 

reduction while Denmark did not manage to reach their goal but nonetheless came very 

close. The Swedish goal of 1996 with a total of 75 percent reduction was not met and 
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total consumption was around 35 percent of 1981 – 1985 average level of consumption. 

The consumption has further slightly increased since 1996 and in 2002 consumption 

had reduced by approximately 64 percent.   

Table 4.4 Summary of the Swedish and Danish Pesticide Taxes 

Country Point of 

application 

Current tax rate Goals Reduced 

amount 

1990:  Reduction 

of 2250 tonnes 

2316 

tonnes 

Sweden Retail price 20 SEK 

1996:  Reduction 

of 1125 tonnes 

817 

tonnes 

Denmark Retail price Average: 37% 1997: Reduction 

of 50 percent 

47 percent 

 

Source: OECD, 2003 

.  

4.2 Fertilizers 

As mentioned in chapter three, emissions from fertilizers is a classic example of how 

difficult it can be to address first-best alternatives; however, taxes can be an effective 

instrument in reducing emissions from this source. Today Sweden has a system of 

taxing fertilizers that is similar to their system of taxing pesticides while the 

Netherlands apply a levy system on emissions from fertilizers. Austria, Finland and 

Norway have all had fertilizer taxes but they have been abolished for different reasons, 

in Austria and Finland they were abolished upon joining the European Union.  

The Swedish fertilizer tax is based on the contents of nitrogen, until the beginning of 

1994 phosphorus was also taxed but this tax was replaced with a charge on cadmium. 

The goal of the cadmium charge is to provide incentives to advance to better abatement 

technology. The tax is levied on manufacturers and importers. Fertilizers, like 

pesticides, had a price regulation charge which is now abolished, the goal of this charge 

was to finance export subsidies. In table 4.5 information about tax rates and the price 

regulation charge are displayed from 1984 and onward.      
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Table 4.5: Fertilizer taxes in Sweden 

Date Price Regulation Charge Environmental tax Total charge 

 
Nitrogen Phosphorus Nitrogen  Phosphorus Nitrogen Phosphorus 

Jan 1985 72 138 30 60 102 198 

Jul 1985 93 179 30 60 123 239 

Jan 1986 112 243 30 60 142 303 

Jan 1988 112 243 60 120 172 363 

Nov 1990 146 316 60 120 206 436 

Mar 1991 175 379 60 120 235 499 

Jul 1992 112 243 60 120 172 363 

Dec 1992 0 0 60 120 60 120 

Jan 1994 0 0 60 0 60 0 

Nov 1994 0 0 180 0 180 0 

 

Source: ECOTEC (2001)  

Cadmium is taxed with 30 SEK for every gram of cadmium that exceeds 5 grams per 

tonne of phosphorus. The goal of the Swedish tax is to reduce the use of fertilizers in 

agriculture and hence decrease the external effects agriculture has on the environment 

while the price regulation charge had the same purpose as the one for pesticides (SEPA, 

2003). One quantitative goal was to reduce the usage of nitrogenous fertilizers by year 

2000 with 20 percent from the 1985 level.  Another goal is to reduce use of phosphate 

fertilizers with 50 percent.  In figure 4.3 and 4.4 consumption and tax rates for 

nitrogenous and phosphate fertilizers are displayed. The tax rate includes the price 

regulation charge during the period it was in effect. Since 1995, the tax on fertilizer has 

been equivalent to approximately 20 percent of the price (SOU, 2003).  



 

23

 

0

50000

100000

150000

200000

250000

300000

19
82

19
84

19
86

19
88

19
90

19
92

19
94

19
96

19
98

20
00

Year

N
itr

og
en

ou
s 

Fe
rt

ili
ze

rs
 S

al
es

 in
 

T
on

ne
s

0

50

100

150

200

250

T
ax

 in
 Ö

re
/k

g

Bars show consumption - left axis
Line shows tax rates - right axis  

Figure 4.3: Consumption and tax rate on nitrogenous fertilizers  

Source: EEA (2003)  
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Figure 4.4: Consumption and tax rate of phosphate fertilizers in Sweden  

Source: EEA (2003)  

As seen in figure 4.3 consumption of nitrogenous fertilizers have stayed at quite a stable 

level the last 20 years while phosphate fertilizers have a steady downward sloping trend. 

Consumption of nitrogenous fertilizers has during the 1990s been around 200,000 

tonnes annually and 2001 levels were approximately 80 percent of consumption in 1984 

when the tax was introduced; for phosphate, the number was 39 percent. With the 

abolishment of the price regulation charge in December 1992, nitrogenous and 

phosphate fertilizers consumption increased with 10 and 8 percent respectively. 

However, when the tax doubled for nitrogenous fertilizers in 1994 consumption levels 
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went back to the same level it was before the price regulation charge removal. At the 

same time the phosphorus tax was completely removed since the reduction goal of 50 

percent had been met, but consumption still decreased for this type of fertilizer 

(TemaNord, 2001). The further reduction is probably a result of the cadmium tax, 

although not implemented to further reduce usage of phosphate fertilizer it is believed to 

have had a negative impact on consumption.  Consumption was at its lowest points for 

both types of fertilizers in 1991 - 1992 when the total charge was at its highest and 

equaled around 30 – 35 percent of the sales price (Anderson, 2003).  

In Austria a tax on fertilizers was introduced in 1986 with the primary intention to raise 

funds to support and promote the grain production sector. A secondary goal was 

conservation of soil, which is done through reduction of emissions to soil. The proceeds 

from the Austrian tax were also used to stimulate the production of crops, mainly crops 

that receive their own nitrogen from the air, so called leguminous crops.   

Table 4.6 shows the point of application and how the rates changed from introduction in 

1986 until its abolishment in 1994 when joining the European Union. The tax rate rose 

between the years 1987 until 1991 but stayed between the levels displayed in the table 

(SOU, 2001). Austria had a tax on potassium, while Sweden did not since potassium is 

not believed to have any negative effects on the environment in Sweden (ECOTEC, 

2001).   

Table 4.6: Fertilizer taxes in Austria 

Period of Operation  Point of Application 

Rate 1986 ATS 3.5 

ATS 2.0 

ATS 1.0 

per kg Nitrogen 

per kg Phosphorus 

per kg Potassium 

Rate 1991 – 1994 ATS 6.5 

ATS 3.5 

ATS 1.9 

per kg Nitrogen 

per kg Phosphorus 

per kg Potassium 

 

Source:  ECOTEC (2001)  

Figure 4.5 shows total consumption of fertilizers in Austria on the left axis, the data 

contains nitrogenous, phosphate and potash fertilizers. The introduction of the tax in 

1986 did, as seen in the figure, not have any major effects on consumption by farmers 
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since suppliers simply reduced the price faced by farmers. Therefore, there were no 

incentives for farmers to reduce their consumption. Still, a reduction of approximately 

15 percent was seen and total consumption in Austria has nevertheless decreased the 

last two decades. On average from introduction to abolishment, total consumption of 

fertilizers decreased with roughly 3 percent annually while prices rose in total around 10 

percent (ECOTEC, 2001). From introduction to abolishment, total reduction was almost 

36 percent. Since then levels have been quite stable. An increase of around 10 percent 

can be seen when the tax was removed but consumption gradually decreased the 

following years.    
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Figure: 4. 5: Fertilizer consumption in Austria  

Source: EEC, 2003  

The Netherlands has recently introduced a system that is quite different from the one 

used in Sweden and the one that Austria used. The Dutch system is called Minas8 and 

the goal is simply to reduce mineral surpluses and increase efficiency. Under this 

system every farmer has to keep records concerning nitrogen and phosphorus inputs and 

outputs. A balance at farm level is set up and the tax is paid per kilogram that exceeds a 

certain levy-free surplus per hectare. Table 4.7 gives an overview of the levy-free 

hectares for nitrogen and phosphorus as well as the tax rate.    

                                                

 

8 Mineral Accounting System 
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Table 4.7: Fertilizer taxes in the Netherlands 

Levy free surplus Tax rate in Euro/Kg Year 

Nitrogen* Phosphorus Nitrogen Phosphorus 

1998 237,5 40 0.7 1.1 

2000 187,5 35 0.7 2.3 

2002 165 30 0.7 2.2 

2003 140 20 2.3 9.1 

 

*Average of grass and arable land  

Source: ECOTEC, 2001  

Figure 4.6 shows consumption of fertilizers in the Netherlands from 1992 through 2001. 

When the Minas system came into action a reduction of about 4 percent took place the 

first year. Since then the levy free surplus has been lowered together with higher tax 

rates while consumption has kept a downward trend. In 2001 consumption had 

decreased by approximately 26 percent from the 1996 level.   
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Figure 4.6: Fertilizer consumption in the Netherlands  

Source: EEA, 2003  

4.3 Data 

The data used in chapter four and discussed in later chapters comes from the European 

Environmental Agency, TemaNord, ECOTEC and OECD. All these sources are 

believed to be reliable and there should not be any problems using this material in a 
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study. One important thing to notice is that consumption, not usage levels of pesticides 

and fertilizers are given. The actual harm is done by usage of these products which was 

discussed in chapter 3. However, consumption is used as a proxy for usage but should 

not be mistaken for being the same thing. For example the stockpiling effects that can 

be seen in some cases does not necessarily mean that usage were higher that year. More 

likely it increased stocks.  
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Chapter 5 

DISCUSSION    

5.1 Pesticides 

In order to reduce environmental and health risks from the use of pesticides Sweden set 

up quantitative goals for the reduction of pesticide use. From theory this could be 

viewed as trying to reach a political goal. As chapter 4 showed there is no doubt that the 

consumption of pesticides has decreased since the introduction of the pesticide tax in 

1984. This is true for both Sweden and Denmark. The Danish goal was to reduce 

consumption by 25 percent by 1990 and then a further 25 percent in 1997; hence, both 

countries had a political reduction goal.   

Estimated price elasticity of demand in Sweden lies between -0.2 and -0.5 and for 

Denmark on -0.3 which are rather low numbers and consequently a price increase 

should have a quite small effect on quantity demanded (Defra, 2003b; EPA, 2003). In 

Sweden, the tax amounts to between 5 and 8 percent of today’s price. In Denmark, the 

average tax is 37 percent of retail price (ECOTEC, 2001). This means that if the tax did 

not exist, consumption in Sweden should be between 1 and 4.5 percent higher while 

Denmark’s consumption would lie around 11.1 percent higher. Clearly, with these price 

elasticities, consumption levels would not even come close to the pre-tax levels if taxes 

were to be removed today. Chapter three discussed price elasticity and what determines 

its value, and this adds to the belief that both fertilizers and pesticides are rather 

inelastic to price due to lack of substitutes.   

Obviously not only market forces can be considered when looking at the consumption 

changes for pesticides in Sweden and Denmark. This becomes even more apparent 

when considering what has happened during the 1990s where consumption has 

increased despite the tax decrease in 1994 in Sweden.  Revenues and how these are used 

probably play a role in the demand for pesticides. During the period when the Swedish 

tax was a charge (1984 – 1994) revenues were earmarked for the pesticide action 
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programme in Sweden. However, from 1995 and onward the tax revenues from 

pesticides are used in the state budget instead.  This is the same year as pesticide 

consumption started to increase again. The report from ECOTEC (2001) gives several 

reasons that influenced the consumption of pesticides in Sweden from the conversion of 

the charge into a tax. These were among other reasons the ban of some pesticides from 

commercial use, ongoing changes in agricultural policy, the abolition of the price 

regulation charge and price effects from the tax itself.   

In Denmark, there was no earmarking of revenues but there were two ways the tax 

proceeds were intended to be used. One was to reduce the tax on the value of land, 

which in theory would lower production costs. Another was to make sure no specific 

part of the agricultural sector pays more in tax than the reduction it gets in land use tax. 

One problem with the Danish tax is that it is designed as a percentage of pesticide 

prices. The problem come with technological progress in manufacturing which can lead 

to price falls, and consequently absolute tax reductions, and in turn encourage more 

pesticide use (Pearce, 2003).  

Even though taxes in both countries does not account for all of the reduction in pesticide 

consumption it seem to have had some effect. For instance, if farmers were not 

responsive to price the suspected stockpiling that can be seen in both countries should 

not have taken place. The Danish tax has been more successful than the Swedish tax and 

consumption has not showed a rising trend in Denmark the last years. Main reasons are 

probably because the Danish tax is a larger proportion of the price than the Swedish tax 

is, but the way revenues are used could also have its role. 
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5.2 Fertilizers 

The effects from the fertilizer taxes follow the pesticide taxes quite closely. Fertilizers 

have relatively low price elasticities and are summarized in table 5.1 for the countries 

examined in chapter 4.   

Table 5.1 Price elasticites for fertilizers 

Country Austria Sweden* The Netherlands 

Price elasticity -0.20 to -0.29 -0.2 to -0.4 N/A 

 

*Elasticites are for nitrogenous fertilizers  

Source, Ecotec 2001, SOU 2001  

There is no elasticity estimated for the Netherlands since this is not a product tax, but 

probably it is approximately the same as in Austria and Sweden. The low elasticities 

from table 5.1 confirm that tax alone is not very effective against reducing fertilizer use. 

In Sweden where taxes today account for about 25 percent of the price would then 

through its price effect reduce the amount of nitrogenous fertilizers with around 5 to 10 

percent. In Austria where the introduction of the tax did not mean a higher price for 

farmers at the beginning and where consumption levels remained when the tax was 

removed other factors have to be taken into account. Pearce (2003), states that the tax in 

Austria is thought to have had a signaling effect through raising awareness for farmers 

that fertilizers are damaging the environment and so it reduced consumption. One of the 

uses from tax revenues in Austria was to stimulate production of alternative crops. 

These alternative crops get their nitrogen from the air and it is believed that this had a 

reducing effect of about 6 percent on the consumption of nitrogenous fertilizers. The 

goals for Austria are hard to measure but if it is assumed that soil conservation is 

negatively related to fertilizers use, it should have had some effect. The tax itself seems 

to have had a small effect and the changes in consumption can probably be better 

explained with farmers’ awareness and psychological factors. For example, farmers 

realize that they should care about the environment and that some inputs used in 

agriculture does create negative effects in the society.   

Goals in Sweden were to reduce nitrogenous fertilizers by year 2000 with 20 percent 

from the 1985 level. For phosphate fertilizers the goal was a 50 percent reduction. The 
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tax was abolished when the goal was reached for phosphate fertilizers and apart from a 

small increase right after its abolishment, levels have continued to drop and were in 

2001 at its lowest levels. The goal of a 20 percent reduction for nitrogenous fertilizers 

was reached already in 1991. However, since then consumption has increased and were 

in year 2000 not 20 percent less than the 1985 level. The low elasticity for nitrogenous 

fertilizers suggests that the main effects on the consumption decrease were indirect 

through the financing of action programmes. The price regulation charge also seems to 

have had some effect on consumption and suggests that a further increase in tax rate 

could probably lower consumption further.   

The Minas system in the Netherlands has not existed very long and it is therefore 

difficult so say if it has worked well or not. The objective is to reduce mineral surpluses 

and the consumption of both phosphate and nitrogenous fertilizers have gradually 

decreased as the levy free surplus has decreased and the tax rate has gone up.  

In general the taxes discussed in this thesis have worked relatively well. The Austrian 

tax on fertilizers was from the beginning a failure, mainly because the price increase 

was not passed on to farmers and therefore prices of agricultural products did not rise. 

The systems examined are not necessarily implemented in order to reach an optimal 

usage of inputs as figure 3.1 showed. Rather they all try to reach political reduction 

goals that in most cases have been reached. The increase in consumption of nitrogenous 

fertilizers in Sweden since the abolishment of the price regulation charge imply that 

consumption could be further reduced if taxes were raised so that the total price increase 

amounted for the tax and the price regulation charge that was in place earlier. An 

evaluation of the Dutch Minas system can be interesting in the future since this is the 

only system that does not uses a product tax, but a tax on nutrient surplus instead. 
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Chapter 6 

CONCLUSIONS     

The purpose of this thesis was to the examine effects existing taxes on pesticides and 

fertilizers has on consumption in Sweden, Denmark, Austria and the Netherlands as 

well as how well implemented taxes works.  

Both nutrients in fertilizers and pesticides contribute to changes, often negative, in the 

environment as well as human health and wildlife. It is therefore in interest for the 

society to try to tackle the problems that come from agricultural use of these products. 

This thesis focused on how restrictions and mainly taxes are used in a selection of 

countries in order to control the consumption of pesticides and fertilizers.  

Comparison of consumption before and after introduction of taxes showed for all 

countries that the taxes seem to have had some negative effect on the consumption 

patterns, although they have differed in their efficiency. Examples of taxes that seem to 

have worked well are the Danish tax on pesticides and the Swedish tax on phosphates 

fertilizers. However, it is hard to disentangle the precise effects of the tax itself, rather 

changes in consumption seems to be effects of policy packages. These include in 

addition to taxes, reinvestments of tax revenues into the agricultural sector for 

education, and to create awareness of negative environmental effects. Taxes showing 

more modest results include the Swedish tax for pesticides and nitrogenous fertilizers. 

Both have reached their goals once, but have experienced increase in consumption from 

1994 and onward. The Austrian tax on fertilizers was abolished in 1994 but did not have 

its desired effect while it was in action mostly due to producers lowering their profit 

margin rather than increasing prices. The Minas system seems to have had some effect 

during its years of operation. It could be an interesting study in the future especially 

because of its difference from other systems.   
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