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1. Introduction

In this chapter a case study on acid rain is presented. Acid rain has become a regular

phenomenon in many European countries in recent decades. It causes environmental damage

and leads to the incursion of costs. However, in some countries the damage is more signifi-

cant than in others. Additionally, some countries discharge more acidifying substances than

others and a considerable part of these emissions are blown into other countries. This

implies that the abatement of acid rain can only be successful when international cooperation

is achieved.

International cooperation, however, is a far from easy task in the case of acid rain as there

is an uneven distribution of the costs of acid rain. In the first place, countries such as

Switzerland, Austria, Sweden, Germany and the Netherlands suffer signiiicantly from the

deposition of acid rain. Additionally, countries have different environmental attributes and

this can alter the effect of acid rain. Alkaline soils can neutralise acidity which is not the

case with crystalline soils. In Southern Europe, most soils are alkaline and acid precipitation

is relatively low. This implies that countries such as Spain, Greece and Italy will not have

strong national based incentives to abate acid rain. The damage of acid rain in Northern

countries, however, can only be reduced by severe measures being taken throughout Europe.

Furthermore, the costs of the abatement policies are not the same in every country, this due

to the differences between the structures of the economy in each country. For instance,
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power plants in the eastern part of Germany, Slovakia and Poland use lignite as a fuel which

gives considerably more acidification than the modern power plants of Western countries, or

the hydro-electric power plants of Switzerland and Austria. This implies that when the

European Commission decides that all power plants located in the European Union have to

reduce their emissions to a certain level, this will lead to a rise in costs in all countries in

which lignite fired power plants are used. This will increase the competitive position of

those countries which do not use lignite as a fuel in power plants.

Lastly, the benefits of the abatement policies are different for each country. Southern

countries with a low level of damage from acid rain, will not receive high levels of benefits

if European measures are taken. If European emissions are reduced to a level that will stop

the dying off of forests in Germany and the Netherlands, those countries will have the

benefits of the abatement policies.

This brings us to the conclusion that on the one hand, abatement of acid rain is only possible

in a framework of international cooperation, as no country is able to reduce the deposits of

acid rain considerably within its borders without the help of neighbouring countries. On the

other hand, the uneven distribution of costs and benefits regarding all aspects of acid rain

complicates the negotiations, a situation which necessitates a long process of negotiations.

In this chapter, a description is given of this process. Special attention is given to the topic

of costs and benefits and how countries were able to effect certain results. In Section 2, a

description is given of the acidification process as such, and the concept of clean air as a

collective good is illustrated. Information is given considering the emissions, the sectors

involved and the countries suffering from acid rain. In Section 3, a characterization is given

of the European strategies for tackling the problem. In Section 4, the interests of the

European Union are given special attention. In section 5, the distribution of costs and

benefits among different sectors in one country, namely the Netherlands, is discussed.

Finally, in the last sections attention is given to the role of scientific uncertainty and

traditional economic theories in the negotiations process. In all sections, it is stressed that

negotiations are necessary if national and international policies concerning the reduction of

environmental threats are to become effective. However, all these negotiations are compli-

cated by the uneven distribution of costs and benefits within and between countries. This
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will result in long negotiation processes.

2. Acid rain

The main sources of acid rain include the emissions of SO~ (sulphur dioxide), NOX (nitrogen

oxides), and NH3 (ammonia). Sulphur dioxide is emitted when oil and coal containing some

sulphur are used as a fuel. Consequently, oil refineries and power plants using coal or oil as

a source emit considerable amounts of sulphur dioxide. Nitrogen oxide

is emitted when high temperatures are reached in power plants, oil refineries, and engines.

Finally, ammonia is emitted when manure is produced in intensive cattle breeding.

The term acid rain is used for all types of precipitation containing some acidity. This

includes rain, snow, hail, mist, etc. In contradiction to the term rain, the majority of this

precipitation is formed by concrete particles coming down from the air without interruption.

The acidity of the rain can easily be measured. This is not the case with the concrete

particles. They can only be measured using complex instruments.

The damage caused by acid rain includes:

~ Acidification of lakes, in particular those which are located in regions where soils do not

contain alkaline components. In that case, acid rain can easily mobilise heavy metals in the

soils. In spring, when snow layers which are contaminated with acid substances melt, these

heavy metals are washed out into little streams and lakes. Fish such as salmon and trout

spawn at this time of year; they are heavily affected by this influx of heavy metals. Other

animals and plants in the lakes are affected when acidity in the lakes surpasses certain levels.

The endresult of this acidification process is that living organisms are no longer found ín

these lakes. Many lakes in Southern Scandinavia contain hardly any living organisms.

~` The effect on forests

Forests are affected in two different ways. In the first place, the acid precipitation changes

the acidity of the soil. When soil has a high percentage of alkaline components this acidifica-

tion can be neutralised rather easily. This is not the case in vast parts of the Alps, the

mountain ranges of Central Europe and the Scandinavian region. In these soils, the
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micorrhizas which are vital to the functioning of the roots of trees are damaged by an

increase in acidity. The result is that trees can no longer obtain required nutrients.

Even when alkaline soils are abundant, trees can be affected by the influence of the acidity

on their needles and leaves. This damage negatively influences the use of carbon dioxide and

oxygen from the air which are needed for growth.

In most cases, acid rain does not kill the trees. Acid rain will make trees more vulnerable to

various types of diseases and insects. In the case of acid rain, trees cannot cope with many

otherwise normal environmental influences. The result is that trees die on a massive scale as

has occurred in the Schwarzwald and the Harz in Germany, in many parts of the Northern

and Central Alps, and the forests of Slovakia, Poland and East Germany.

~` Public health

Air pollution will have a negative effect on the respiratory organs of people living in areas

affected by it. In Western Europe air pollution from industries located in the neighbourhood

of dwelling areas has been diminished since the 1960s. However, in many areas in Central

and East Europe where traditional industries are still discharging high levels of emissions in

the vicinity of dwelling areas the negative influence on the health of people can be

demonstrated.

~` Monuments

Acid rain affects the surfaces of monuments such as old churches, houses, statues and

bridges. In particular, in areas where stone which is extremely vulnerable to acidity was

used in construction as in Vienna, the negative effects are considerable.

~` Nature reserves

As was argued previously, acidity affects the functioning of the soil. In nature reserves a

correct functioning of the soil is significant. Additionally, nature reserve receive a high level

of nutrients from acid rain. Nitrogen oxides contain nitrogen which is a nutrient for all types

of vegetation. In particular, in nature reserves where the level of the nutrients is normally

low, this influx of nutrients will ruin their ecological value.

~` Groundwater bodies

It is the nitrogen oxide which can increase the nitrogen content of groundwater bodies to a
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level which is dangerous to public health. In particular, in regions in which traffic and

intensive cattle breeding are mainly responsible for acid rain, this threat is significant. In the

Netherlands, for example, an increasing number of wells used for drinking water purposes

have recently been closed due to unacceptable levels of nitrogen.

~` Agricultural crops

Acid rain affects the crops of vegetables. It is, in particular, the acidity which is responsible

for this problem. It has been demonstrated that in many parts of Europe this influence on

crops is considerable.

Clean air can be seen as a collective good. It can be used by everybody without diminishing

the potential use by others. Furthermore, it is only the government which is willing to

protect it. Indeed, individuals can and will have a certain interest in the occurrence of clean

air. However, nobody will take measures to protect clean air, as the benefits are for every-

body, while the individual is confronted with the protection costs of clean air. Collective

action ís the only solution to these problems.

Box:

'The Value society attaclaes to natural resources artd the environmer2t is not rnerely the sum

of all individual values. Since sociery has a much longer life expectancy than individuals,

society as whole has values that are likely to deviate from individual values. In addition, an

approach based on the surnrnation of individual preferences may imply the extinction of

species and ecosystems. All these arguments support the positiorr that the environment is a

'merit good', not merely to be decided upoji by the aggregation of individual values and

estimation of willingness to pay at arry particularpoint of time (Opschoor, 1974). This may,

at the collective level, lead to the explicit formulation of coitservatiort policies. Hence the

sustainability of natural resources and the environment are explicitly to direct economic

development (Klaassen and Opschoor, 1991)'.

In the case of acid rain society is confronted with high environmental costs resulting from

economic activities. If authorities are willing to implement policies to protect the collective

good 'clean air', they need information about the levels of costs and benefits which are

related to acid rain. It is not easy to make correct calculations of these costs. In the first
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place, it is not always clear exactly what the dose-effect relations are. When, for example,

the dying off of forests in Western Germany became perceptible at the beginning of the

1980s, it took several years before it was general accepted, based on scientific research, that

acid rain was the cause. And even now not all aspects of the process of the dying off of

these woods are completely understood. This provides, of course, opportunities for polluting

industries to stress the scientific uncertainties which are still present.

Other uncertainties are related to the difficulty of placing a price value on certain affected

interests. What is, for example, the value of an undisturbed forest ecosystem. Of course,

there is a general opinion that forests have an economic value resulting from traditional

economic activities such as logging. However, forests also have an economic value resulting

from its use for recreational purposes. But how is it possible to evaluate this value? And

what is the intrinsic value of nature? Does nature have a value in itself which is not included

in normal human valuations? These questions are difficult to answer. Nevertheless, one

cannot argue that, therefore, economic value should be restricted to those elements of value

which can easily be calculated.

Despite the difficulties of economic evaluation, attempts have been made to find a proxy for

these environmental costs. In the Netherlands, calculations indicate that environmental costs

related to acid rain are more than 2 billion Dutch guilders every year (Van der Straaten,

1990). When countries started abatement policies regarding acid rain they were in many

cases inclined to find an optimal point of reduction in which the costs of environmental

measures and the benefits of these measures due to a decrease in environmental damage

would be equal. Due to the difficulties sketched previously such an optimal point could not

be constructed.

3. The international bargaining process

In an international context clean air can be seen as an international public good which can

only be maintained by the activities of international authorities. As was argued previously,

the most striking characteristic of a public good is that no single economic actor will

undertake the task of maintaining the quality and the quantity of public goods, as the benefits
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of such behaviour would go to all economic actors, while the costs for the maintenance

would be the burden of one single person. Indeed, this not an attractive position. However,

there are no international authorities which have the power to implement policies to protect

clean air in all European countries. This implies that in one way or another international

negotiations have to be commenced with the aim of coming to a certain type of agreement

on the protection of clean air. Of course, the result of such a process cannot be predicted in

advance.

When international environmental issues come up for discussion, the same types of reaction

of the polluting industries can be recognised. Below, a brief review of these reactions is

given.

In many cases it is argued that environmental measures should not be taken at present as not

all cause-effect relations are known in detail. When not all effects are clear the implemen-

tation of environmental measures may prove counterproductive in the future when new facts

and relations will be known. In nearly all cases these arguments are used by those groups or

sectors in society which reap the benefits of present environmental pollution.

These problems are, on the one hand, connected to the field of environmental issues. On the

other hand, one should not fail to see that the implementation of instruments which aim to

reach a certain well-defined economic target is always difficult in the context of a policy.

For instance, an increase in the exchange rate of a certain currency is always surrounded by

many pros and cons argued by different economic actors. In addition, the effect of the

implementation of a certain economic instrument cannot be predicted with absolute certainty.

This implies that all economic policy is accompanied by some degree of uncertainty. This

uncertainty is always given full attention by economic agents who benefit or suffer from the

measures to be taken.

Box:

'The economy is not the only, and is perhaps not the most important, dimension and

motivation of human life. Some aspects of life cannot be understood in terms of scarcity. The

application of economic tools to these aspects is inappropriate (Ekins, 1992)'.
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However, environmental issues are accompanied by more complexity. Firstly, there is the

still widely accepted idea that environmental problems are not real economic problems. In

this view, economic issues always deal with problems connected with market transactions in

one way or another. Economic problems are, in this view, reduced to problems of labour

and capital. In this approach, there is no recognition whatsoever of the fact that modern

environmental problems are closely connected with the market process. Although, for

instance, the economic losses to the natural assets of countries such as Switzerland, Sweden,

Austria, the Netherlands, and Germany caused by acid rain, are difficult to calculate, it is

clear that the economies of these countries are affected by a loss of many billions of dollars.

The same type of argument can be used when discussing measures to reduce the greenhouse

effect, deforestation, the use of pesticides, the pollution of rivers, seas and oceans, nuclear

pollution, etc. These environmental phenomena are accompanied by high costs. This is the

reason why environmental policy will result in substantial benefits. Nevertheless, the

prevalent opinion in economic literature and in the public debate is that we have 'the

economy' on one side, and the environment on the other. In this opinion, the implementation

of severe environmental standards or norms will hurt the economy. It is this type of uncer-

tainty and the traditional economic arguments which are used primarily by economic vested

interests to neutralize the implementation of instruments in environmental policy. If this way

of reasoning is dominant, it is difficult to bring environmental problems to the centre of the

public debate. This is, in particular, the case when traditional economic problems such as

unemployment are relevant. Public debate will then be concentrated on these issues.

When measures are proposed, this can result in a certain reduction of the emissions in

polluting sectors. However, it is not clear in advance that all sectors will reduce their

emissions by an equal percentage. Some sectors will have better access to the centres of

decision-making. Hence, they will be better able to articulate their interests when decisions

are made. This ís, in particular, true when international bargaining processes take place.

When a polluting industry in a certain country has in the past been able to build up a

comfortable competitive position by discharging polluting substances in the air free of

charge, such an industry will put pressure on the national authorities not to give up this

position.

In the second part of this section, a description will be given of the development of the
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negotiations of the various actors to come to a sound abatement policy on acid rain and this

will be analyzed. Special attention will be given to the working of the mechanisms which

were described generally in the first part of the section. It proves that they are all relevant in

the field of acid rain.

The term acid rain has, in recent years, been used to describe the effects of the deposits of

acidifying substances emitted in certain production processes. These deposits effect the qual-

ity of the air. When it became clear at the beginning of the 1980s, that as a result of these

deposits forests in Western Germany were dying off on a large scale in the beginning of the

1980s, the term acid rain was introduced.

However, before the 1980s the term air pollution was used in stead of acid rain. Air

pollution is a normal phenomenon which has accompanied industrial development since the

advent of the Industrial Revolution. As early as 1872 Smith gave a description of air

pollution in which he demonstrated that polluting substances were transported over long

distances causing damage to areas far away from the locations of emittance. However, this

publication did not attract attention. Air pollution was experienced in the neighbourhoods of

industries. Further away from those areas pollution was a rare phenomenon.

Following the Second World War, when the industrial development of Europe was inten-

sified, air pollution became increasingly significant. In this period, air pollution was seen as

a threat to people living in the neighbourhood of industries. Public health was effected by

this. During smog periods, particularly such areas as the London region and the Dutch

Rijnmond higher than normal mortality rates were registered. Due to this there was a

general tradition of regarding air pollution as a health problem. This problem could be

'solved' by building tall chimneys.

In particular, the building of tall chimneys in the 1960s and the explosion of automobile

traffic and intensive farming during the last decades has made air pollution an international

problem. As early as the beginning of the 1960s scientists were expressing their concern

about the building of tall chimneys (Baker and Macfarlane, 1961), which would spread

pollution over the whole of Europe as is demonstrated in Figure 22.1.
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When air pollution was transported by the wind to the remote areas of Europe, it affected

the ecosystems in those places not capable of coping with this threat. Indeed, the phenom-

enon of fish dying in the lakes of Scandinavia was a typical example which attracted a great

deal of attention in the Scandinavian countries in the 1960s (Odèn, 1968). In particular

Sweden, suffered from this type of pollution. At the United Nations conference on the

Human Environment in Stockholm in 1972 Sweden put this issue on the agenda. They

argued that the damage to the Swedish lakes was caused by the emissions of industries in

Poland, Germany, England and the Netherlands. Sweden argued that these emissions had to

be reduced.

All these countries argued, however, that it had not been proven that they were responsible

for the damage to Swedish lakes. They were not willing to reduce their emissions based on

the claims made by Sweden. Sweden, however, persisted as they were of the opinion that

their natural resources were in danger. An agreement was made that international research

would be done to provide more insight into these problems.

The first results were published in 1977 by the OECD (OECD, 1977). It became clear that

transboundary air pollution was a very common phenomenon. The deposition of acidifying

substances from abroad was more than 50 per cent of the total deposition in countries such

as Norway, Sweden, Finland, Austria, and Switzerland. This implied that these problems

could only be solved by international cooperation. However, most other countries were not

willing to take measures at that time.
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Figure 22.1. The acidit`- of precipitation in Europe derived from Vermeulen, 1977
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One complication was that many countries with high levels of emissions such as the former

Democratic Republic of Germany, Poland, and Czechoslovakia were not a member of the

OECD. This meant that other organisations would have to take the lead. This was done by

the United Nations Commission for Europe of which all these countries were members. This

commission should not be confused with the European Commission which is an institute of

the European Union. The Commission for Europe is a United Nations organisations to

which Canada and the USA also belong.

The first conference on a European policy for protecting clean air was convened in Geneva

in 1979. Agreement was reached on general principles such as the dissemination of

information and technology, the relevance of public health, and the necessity of reducing

emissions. However, it was not possible to agree on specific measures. The participating

nations were not able to agree on the type of ineasures, the scale and the division of the

costs related to these measures. The crucial point was that every decision would benefit or

injure one country more than others. For example, a relevant question is which emissions

have to be reduced and where. Should the countries decide that the reduction of the

emissions which have the strongest negative effect on European ecosystems have to be given

top priority? Of course, Southern countries were willing to support these types of proposals,

as in that case they need not to realise a sharp reduction. Or was the best starting point that

priority should be given to those emissions which could be reduced at the lowest costs? In

that case, the cost-effectiveness of the measures is given most attention. It took six years and

a number of conferences before the countries involved were able to reach agreement on a

protocol in Helsinki in 1985, in which they agreed on a flat 30qo reduction of all transboun-

dary SO, emissions. An additional reason for this long period was that the countries

involved were using different arguments to justify certain types of ineasures. For example,

some countries argued that they had recently taken rigorous measures. In their view, there

was, therefore, no reason that they should reduce their emissions by the same percentage as

other countries which had hardly reduced emissions. Additionally, there was a lot of

confusion about the year to which the reduction rate of 30 q has to be related, as some

countries had taken severe measures in a certain period and wanted a year of reference

which would provide them with benefits for their recent endeavours. Other countries such as

the USSR were of the opinion that only transboundary pollution could be relevant in an

international context.
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The emissions of NOx did not claim as much attention as the emissions of sulphur dioxide.

At the start of the implementation process of clean air protection policies, sulphur dioxide

was seen as the main cause of the acidification problem. With the rapid increase in the use

of automobiles NOx became increasingly relevant. Again the Economic Commission for

Europe took the initiative which resulted in a conference in Sofia in 1988 where European

countries agreed upon a stand-still principle on the emissions of NOx. The reduction of NOX

emissions by automobiles was given special attention by the European Union. This process

of negotiations will be discussed in a separate box.

Box:

The competitive positiort of the European autornobile industry is relevant to urtderstanding

the policies of the European Uition in this respect. The Federal Republic of Germany

produces mainly larger highpowered automobiles. The UK, France and Italy industries are

concentrated on small cars. The competitive position of these countries on the international

market is different. Germany has the strongest position, while the position of the UK is the

weakest. All of them try to guard against competition from the USA and Japan. Germany

was suffering considerably frorn the effects of acid rain. The result was that Germany took

the initiative in the European Union to come to an agreentent on the reduction of automobile

emissions. All of the proposed rneasures would increase the cost price of autontobiles. The

UK, France, and Italy were afraid of the effect of higher autontobile prices ort their

competitive position. Hence, they were reluctant to support any plan aimed at reducing

automobile emissions.

There were two options for reducing emissiorts: the leart-burnt engine and the installation of

catalysors. The catalysor has already beert introdtrced itt the USA; with the help of this

mechanism emissions can be reduced by 90~0. By using a lean-burnt engine emissions could

be reduced by 70q. Germany already has experience in the field of catalysors, as they

export their automobiles to the USA where catalysors are obligatory. The lean-burnt engine

was developed in tite UK. 77zis implies that as soon as a high reduction percentage was

aimed, this could ortly be realised by the installation of a catalysor. After a long period of

negotiations on the necessity of the implemeruation of severe reductio~t norrns, the European

Commission decided that a high percentage of reduction was necessary. This would imply a

preference for the catalysor, an approach which would give Gerrnany nvo advantages: a
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better protection of their forests through the use of a mechanism which put

German motor cars in a better competitive position (Dietz, Van der Straaten and Van der

Velde, 1991).

4. Dutch Acid Rain Policies

Before 1970, air pollution was mainly seen as a threat to public health. In industrialised

regions, the emission of SO~ in particular caused high concentrations of polluting substances

in residential areas. The aim of the abatement policy was to reduce these concentrations. A

so-called solution was the construction of high chimneys. However, the total level of

emissions increased considerably, as a result of constantly increasing production, and so

pollution spread to all parts of Europe. Measures were taken to clean the unhealthy residen-

tial areas in the London Metropolitan Region, the Ruhrgebiet and Rijnmond in the Nether-

lands. In addition, the increased use of natural gas instead of coal and oil and the beginning

of the recession in the 1970s lowered the emission of SO~ (See Zwerver, Bovenkerk and

Mak, 1984). But these measures did not have any positive effect on the acidification of the

lakes in Sweden; there was no sound abatement policy.

The massive dying off of forest areas in Western Germany led to a sharp reaction in the

Netherlands, especially when this phenomenon became evident in the Netherlands itself at

the beginning of the 1980s. The abatement of acid rain became an important issue. It

became clear that an actual decrease in the emission of acidifying substances would only be

through severe measures. The introduction of such a policy caused many conflicts with

vested interests in certain economic sectors. An analysis of these conflicts can provide insi-

ght into the way the policy against acid rain was realised in the Netherlands. Here again

special attention will be given to the fashion in which polluters tried to influence the format

of abatement policíes. They were using the same type of arguments and mechanisms as were

described in the last section concerning international negotiations.

As can be seen in Figure 22.2, the deposit of acidifying substances in the Netherlands was

decreased by approximately 15 ~ between 1980 and 1990. The most important substances

were nitrogen oxide (NOx), sulphur dioxide (SOZ) and ammonia (NHj). The decrease in the
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deposit of acidifying substances was chiefly the result of a decrease in the emission of SO2.

Sulphur dioxide is discharged mainly by oil refineries and power plants. Traffic is the main

emitter of nitrogen oxide and the ammonia is discharged in the agrarian sector.
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Figure 22.2. The deposit of acidifying substances in the Netherlands in 1980-1990

(Rijksinstituut voor Volksgezondheid en Milieuhygiëne, 1991)

At the end of the 1960s, the Air Pollution Law became effective. Under the law, the

Minister of the Environment must periodically publish an Indicative Long Term Program

regarding the abatement of air pollution. In this program indications should be given how to

realise this policy.

Until 1984, a strict neoclassical approach was followed in these programs. Cost-benefit

analyses were to be done to find an optimal pollution level. In 1984, another starting point

was chosen, namely, an ecological limiting condition of 1800 acid equivalents per ha per
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year'. Instead of a cost-benefit analysis, an ecological norm was introduced. The idea was

that the disruption of ecosystems should be stopped, regardless of the outcome of an analysis

of the balance between costs and benefits. The introduction of this norm was a fundamental

change in viewpoint and policy. Meanwhile, the level of the total emissions in the course of

time was not influenced by this change in paradigm occurring in the Ministry of the

Environment. One may conclude that the policy and measures taken were not effectively

influenced by the opinions of the Minístry of the Environment, but that other factors created

the actual policy. Thus, the question arises which factors were dominant in this process of

collective decision-making. Below, a sketch is given of the most ímportant decisíons

regarding acid rain during the 1980s.

5. The actual measures taken in the Netherlands

~` Traffic

The emission of nitrogen oxide by automobiles is a common international problem. When

measures are taken, international coordination is always inevitable, especially in the case of

the catalysor. The introduction of catalysors requires the introduction of unleaded gasoline in

all European countries. This problem was tackled by the European Union, but the interests

of the countries of Europe were not similar. After many years of negotiating, the result was

the installation of a catalysor on every new car (see box). The position of the Netherlands

was interesting. On the one hand, the government postured the image of being a champion

of the environment, especially in an international context. On the other hand, the Dutch

Volvo factory was protected against all international agreements through the provision of a

subsidy of fl. 400,-- to every buyer of a Volvo car without a catalysor (Dietz, Van der

Straaten and Van der Velde, 1991). The high level of unemployment and the recently given

state subsidy were used as arguments to justify these measures.

~` The agrariansector

At the end of 1984 a Pig and Poultry Farms Law was introduced. The law was a coproduc-

' Using Acid Equivalents it is possible to aggregate all acidify ing substances for the effects thec have on acidification itself. The

limiting condition of 180U Acid Equivalents ~~as derived from imestieations in Non~a~ and S~seden. when this lesel occurred in realit~
no substantial damage was found in the functionina of ecosystems. A fe~~ years later this norm ~~as corrected to 14UU Acid Equivalents

per ha per year.
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tion of the Ministry of the Environment and the Ministry of Agriculture and so there were a

lot of temporary provisions created. These provisions were, due to the influence of the

Minister of Agriculture, so weak that farmers were able to increase production by 30l in

the next three years. This law was an intermediate law. In 1987 the Manure Law became ef-

fective. This ]aw introduced norms regarding the total amount of manure which could be

spread on the land. The farmer has to account for the total quantity of manure produced on

his farm. The surplus has to be brought to a central agency which brings the manure to

farmers with a shortage of manure.

But this law did not have a positive effect on the total amount of ammonia discharged in the

agrarian sector. The manure is brought from surplus areas to areas where a shortage of

manure exists. But this does not decrease the total amount of manure, and the total

emissions of ammonia have not been reduced. In the future, the surplus will be brought to

factories, where the manure will be transformed into dry compost. But this treatment is very

expensive; so one may expect that these measures will not solve the problems. In spite of all

these measures, programs, memoranda, and laws, we see that every year there is a higher

discharge of ammonia than in the preceding year. The most important factor is the position

of the Ministry of Agriculture, which was able to frustrate every measure to reduce the

emission of anunonia.

Box:

'Polluting industries have brtilt up their strong positiorl by appropriation of the environ-

mental utilisation space without any payment. As the environmental space decreases, these

industries will be confronted with higher costs. This will increase the struggle for the

remainder of the shrinking environrnental space, and new societal controversies will come

up.. The production factors of labour and capital were able to build up a strong position in

the state machinery. They could 'solve' their struggle by shifting them to the production

factor, natural resources, which had no po~ver in the state machinery (Opschoor and Uan

der Straaten, 1993) '.

~` Oil refineries

In this sector the discharge of S02 is of great importance. This emission is caused by the

sulphur which is found in crude oil. The discharge of sulphur dioxide was lowered by 35 9~
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from 1980 to 1989. The decrease of discharges by power plants, another important producer

of sulphur dioxide, was much more important. In the first place, attention should be given to

the position of the Minister of the Environment. During the debate in Parliament this

minister declared that severe measures could not be taken in this sector owing to the

international competitive position of the Dutch refineries (Minister of the Environment,

1984-1985). Of the total production of the Dutch refineries, about 70~o is exported, half to

Western Germany, where very strict norms have been introduced. Hence, about

65q of the total production would not be confronted with strict measures. The international

competition argument could not be used for this share of the production.

Furthermore, it is necessary to pay attention to the development of the market for reiinery

products. For several years, the demand for lighter fractions has been increasing. Shell and

Esso built new refineries in the Rotterdam region to meet the demand for these products.

Esso's Flexicooker refinery started production in 1986. In 1980 the total discharge by Esso

was 28,000 tons of sulphur dioxide per year. Esso states that with the new reiinery the

discharge can be decreased to 6,000 tons. The investment necessary to reduce these

discharges is profitable. This implies that the reduction of sulphur dioxide can be realised

without real cost (De Bruin and Van Ooyen, 1986). This is in flagrant contradiction with the

information given by the Minister of the Environment during the debate on abatement

measures in Parliament.

The position of Shell is completely different. Shell's discharge in 1981 was 64,500 tons, in

1981 it was 58,000 tons, in 1982, 59,000 tons and in 1983, 70,000 tons of sulphur dioxide

(Openbaar Lichaam Rijnmond, 1983; Fransen, 1985). In 1983, Shell requested a new permit

from the Rijnmond authorities. Rijnmond was not willing to grant a permit without strict

norms regarding the emission of sulphur dioxide. Shell responded that in that case they

would be forced to build the new factory elsewhere in Europe. Shell stated that it was

impossible for them to comply with these strict norms. After this discussion Shell got a

permit with weak norms. In 198~ Shell requested a new permit for all refineries in the

Rijnmond area. They needed this new permit as a result of market developments. Shell

declared that the norm for the new Hycon refinery should be 53,000 tons of SOz. Compar-

ing this level with the norm of the Esso refinery, one may conclude that this norm was

extremely high. Rijnmond insisted on a strict norm, but the Minister of the Environment
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came to an agreement with Shell, in which very weak norms were introduced. It is obvious

that the Minister of Economic Affairs played an important role in putting pressure on the

Minister for the Environment to accept weak norms. In the end, the importance of Shell pre-

vailed, due to the combined actions of the Minister of the Environment and the Minister of

Economic Affairs (Barmentlo, 1988).

~` Power plants

Both the discharge of NOX and S02 are significant in this sector. In recent years, there has

been a policy aimed at reducing the level of nitrogen oxide emissions. The goal of the policy

has been to reduce the total level of discharges on a yearly basis. This policy did not have

any effect. The price of electricity is important in this situation. The norms in Germany are

much more severe than in the Netherlands. In industry the price of electricity is an important

factor, affecting the competitive position on many export markets. It can be concluded that

this interest was given more attention when the introduction of ineasures to abate the

emission of nitrogen oxide was discussed.

The same attitude is taken when the abatement of sulphur dioxide is at issue. The provision

of electricity is the responsibility of the Minister of Economic Affairs. In 1980, the Minister

of Economic Affairs published the Coal Memorandum. The competitive position of Dutch

industry and the desired diversification of energy sources forced the government to introduce

coal as a resource in power plants. Measures which must be taken from an environmental

point of view should be tested on economic grounds. The environmental movement was able

to enforce strict norms. The higher price of electricity which resulted from these measures

was, however, transferred to households. Hence, Dutch industries paid the lower electricity

price. In situations such as these traditional economic arguments were given a higher priority

than environmental interests.

6. Evaluation of Dutch policy

The abatement policy regarding acid rain has been largely ineffective. The Dutch govern-

ment has, without exception, protected polluting industries: exporting industries, the Dutch

automobile industry, Dutch refineries, in particularly Shell, and the agrarian sector. Fur-
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thermore, damages of many billions guilders are shifted every year to non-polluting sectors

of the Dutch economy. The level of this damage would justify severe measures.

The introduction of the ecological norm of 1800 acid equivalents in 1984 did not have any

effect at all. The dominance of traditional economic interests was so great that these norms

were relegated to the sidelines.

Box:

Recent developments demonstrate how difficult it is to realise a sound environmental policy.

The current Cabinet intends to expand the national airport, Schiphol, to make it a leading

international airport. During the discussion it was argued that the expansion of air traffic

would undoubtedly increase the emissions of NO,. and COZ„ thereby frustrating environ-

mental aims considerably. However, the Minister of Environmental Affairs stated that in this

case other sectors should be forced to decrease their ernissions more than had previously

been accepted. But the aims have not been realised at all in any other sector in any period

of the abatement policy. Hence, such a policy can only have the effect of a new failure to

realise abatement airris.

These examples demonstrate clearly that, though, good plans to abate environmental

disruption are proposed, when actual decisions need to be taken, other factors become more

important. Such an approach is not surprising. A mixture of theoretical economic insights

and institutional factors are the basis of this behaviour. On the one hand, the production

factors labour and capital have such a strong position in the state machinery that a sound

environmental policy will only be possible when both labour and capital are convinced that

such a policy will benefit them. On the other hand, opinion leaders of labour and capital

generally speaking, have ideas about theoretical economic issues which are in line with this.

From this viewpoint, economics deals with factors such as the growth of production,

mobility of production factors, the budget of the government, the level of profits, employ-

ment and interest, etc.. Nature and the environment are not seen as important economic

production factors, compared with the production factors labour and capital. In some cases,

nature and the environment are viewed as limiting factors, which can be put aside, however,

when more 'real' economic variables become relevant.
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7. Neoclassical Theory and Environmental Problems

In the previous sections, a wealth of complications were discussed concerning the implemen-

tation of useful instruments in international environmental policies. These difficulties cannot

be regarded as a series of coincidences. Most of them have their roots in the starting points

of neoclassical economic theory. This can be demonstrated by giving a very condensed

overview of the relevant neoclassical theories.

Pigou (1920I1952) was the first neoclassical economist who gave serious attention to

environmental problems and he based his theories on the concept of external diseconomy or

negative externality. In order to indicate the significance of this concept, Pigou distinguished

the social from the private product. Between these two a divergence may occur as a result of

the activities of market parties which may influence the welfare of non-market parties. This

influence may be positive or negative. The examples given by Pigou concern environmental

problems of a type which are nowadays quite common.

In Pigou's view, externalities create a difference between the social and the private cost-

price of goods and services. For example, in the case of a firm which discharges processing

water containing heavy metals into a river, the discharging producer transfers a part of his

production costs to society (in this case, the costs of restoring the quality of the river water).

Due to competitive pressure, the consumer is charged too low a price, that is, the costs of

the purification of the river water are not incorporated in the market price of the goods and

services produced. In such a situation, market prices do not reflect the actual relations of

scarcity, as the increased scarcity of clean river water is not taken into consideration in

consumer decisions.

According to Pigou, it is the task of the government to ensure that the externalities are

passed on to the buyers of products causing pollution. He proposed the imposition of a levy

on activities causing negative externalities, such as a levy on the discharge of polluted waste

water. The externality will therefore acquire a shadow price, which economic agents will

take into account. Negative externalities will no longer be transferred to societ}~.
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Box:

A fundamental problem is that the preferences of future generationsfor natural resources are

unknown. The depletion of non-renewable natural resources, the overexploitation of

renewable natural resources and the irreversiblepollution of ecosystems indisputably reduce

the 'stock' of natural resources available for future generations. It is not possible to deal

with this problem satisfactorily using traditional evaluation methods of prices.

The neoclassical strategy for abating environmental problems boils down to the internaliza-

tion of externalities. The idea is that after internalization the preferences for all goods and

services, including those that cannot be supplied via the market, can be expressed. However,

internalization meets with fundamental obstacles.

The first fundamental problem concerns the benefits of avoided environmental damage.

These benefits should be weighed against the costs of avoiding environmental damage. In

monetary terms, estimates for the latter can be made relatively easily and quite accurately.

For example, the costs of decreasing the pollution level of a river which contains heavy

metals from the effluent of a firm along that river, equal the costs of purifying the polluted

river plus the costs of adapting the polluting production process. Problems arise, however,

when the benefits of a clean river have to be estimated. Some benefits can be expressed in

market prices, such as the lower costs of producing drinking water and the higher proceeds

from iishing. Many benefits, however, cannot be expressed in market prices, simply because

there are no markets for public goods such as ecosystems and landscapes. What is, for

example, the price of a square mile of wetlands? By weighing the known costs against the

partly unknown benefits there is a considerable risk that the costs of environmental measures

will be overestimated.

8. Scientific Uncertainty

As we have seen previously, scientific uncertainty is often used as an argument when

authorities intended to implement environmental policies containing severe norms. Scientific

uncertainty is also relevant to the functioning of the traditional neoclassical theories

discussed in this section. Traditional neoclassical theory takes as a starting point the assump-
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tion of rational behaviour by economic agents. When dealing with environmental issues,

however, significant problems occur. This is linked to a fundamental limitation of rational-

choice theory in the context of environmental issues. In general, the optimization strategy of

rational-choice theory implies that production factors are allocated according to the prefer-

ences of the economic agents, satisfying as many needs as possible. The same strategy

applies to the management of the natural resources available. The diagnosis is simple: The

present allocation of natural resources is not optimal, as is demonstrated by the, in most

cases, unwanted environmental deterioration. The neoclassical remedy is to restore optimal

allocation, for example, through price manipulation. However, there is considerable doubt as

to whether this optimization philosophy is feasible for the management of the 'ecological

utilization space' (Opschoor, 1987). What is often lacking is essential information concern-

ing the environmental effects of human actions.

A striking example of this is forests dying on a large scale as a result of acid rain. One of

the most important causes of acid rain is the emission of large quantities of sulphur dioxide.

Some 20 years ago, the first measures were taken in European industrial areas to reduce the

harmful effects of sulphur dioxide on public health. These measures included the increased

use of natural gas and nuclear energy and, in particular, the construction of tall chimneys. It

seemed that adequate measures had been taken, because air pollution in urban and industrial

areas did decrease. However, the tall chimneys only dispersed the acidifying substances over

large parts of Europe. Acid deposition beyond industrial areas increased rapidly, deteriorat-

ing forests in particular, in Central Europe and Scandinavia. The acidification of ecosystems

was probably foreseeable. Biologists warned at an early stage that tall chimneys would at

best shift the problem elsewhere. Society, however, was easily able to dismiss these warn-

ings as exaggerations, because it was not known for certain what the effects on nature would

be.

If the effects of so many interventions in and influences on nature are not sufiiciently known

or are consistently disregarded, an optímum use of natural resources for human production

and consumption, as neoclassical analyses and policy recommendations presuppose, becomes

a problem. The point is that neoclassical optimization requires insight into the effects of

alternative behaviour towards nature with a probability bordering on certainty, or at least

with a probability that can be calculated using the theory of probabilities. The former is the
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familiar assumption of the existence of fully-informed agents whereby the problem of

inadequate ecological knowledge is simply neglected.

In general, processes in nature, and, hence, human interventions in these processes, appear

to be extremely difficult to predict for at least three reasons. First, synergetic effects

increase the impact of separate emissions on the environment. For example, laboratory

experiments have made clear that the combined impact of the acidifying substances SOz,

NOx, NH3, and 03 on plant growth is substantially more severe than the linear total would be

of the impacts of each of these substances separately (Tonneijck, 1981). Second, thresholds

are very common in ecosystems. Again acidification serves as an excellent example. The

sudden acceleration of the deterioration of forests and the subsequent dying off of large

tracts of European forest at the beginning of the 1980s came for most people like a bolt

from the blue. It appeared that the buffering capacity of the soil had protected trees from

serious damage for decades. Once a saturation point had been reached, acidifying substances

could damage trees considerably and kill them within a couple of years. Third, many

emissions have a delayed effect on the environment. It takes decades, for example, before

the nitrogen from manure and chemical fertilizers is washed from the top soil into deeper

layers, causing severe nitrate pollution of the groundwater, which serves in most countries

as drinking water. Even if nitrogen leakages into the groundwater could be stopped, nitrate

pollution of groundwater would still continue to increase considerably well into the next

century.

In short, thresholds, synergetic effects and delayed reactions cloud the issue of the relations

between emissions and the deterioration of nature. It must be concluded that, as a result of

human actions, ecosystems can change far more capriciously than economists normally

assume. The neoclassical approach to optimizing the use of the natural resources available is

senseless as long as the quantity of the natural resources available cannot be accurately

assessed. In other words, we cannot optimize our ecological utilization space without

knowing the concrete limits that must not be crossed if irreversible effects on nature are to

be avoided.
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9. Conclusions

From the previous sections it is obvious that two effects occur in the case of acid rain. In

the first place, there is the problem of the distribution of costs and benefits among different

groups in society. This is normally a national problem as national authorities are tradi-

tionally responsible, from a political poínt of view, for the distribution of costs and benefits

in society.

However, this problem has increasingly become an international problem due to the

transboundary character of acid rain. International bargaining and cooperation are necessary

to solve the environmental problems. This again opens the possibility to put pressure on

national authorities which are the negotiators, to obtain good results for their own polluting

industries.

Traditional economic arguments are used to neutralise the relevance of the production factor

natural resources in favour of the importance of labour and capital. The recommendations

made within economic theories for calculating the social costs of the external effects and

incorporating them in the burden of polluting industries, completely overlooks the difficulties

which are related to a situation in which no markets exist. Thus, the interests of polluting

industries are generally given too much weight compared with the unpriced production

factors natural resources.

The uncertainties which are normal in ecosystems are completely different from the

uncertainties in traditional economic theories. In many cases, it is not clear what the effects

of a certain type of pollution will be in the long run. These uncertainties are often used by

polluters to neutralise environmental policies. It is said that more research is necessary to

gain more insight into the complexity of the ecosystem. In the meantime, however, polluting

activities continue or increase and increasingly damage the ecosystem. Even the plea for

international cooperation leads, in most cases, to long delays in the implementation of severe

norms.

This process of shifting the burden of the abatement policy to other groups in the same state,

or to other nations by exporting acid rain, or to other states by refusing to reduce emissions,
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or to other generations by neglecting the problem, is a normal political issue. The aim of

politics is, indeed, to increase the gains to individuals and groups from the national wealth

and income as much as possible, and to lower the costs which are necessary to obtain these

results. This is exactly what can be seen when acid rain comes up for discussion. All groups

use the same approach and this results in long negotiations processes in which reductions of

emissions are difficult to achieve.
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