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Biodiversity, Economic Theory and Policies

Jan van der Straaten
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1. Introduction

Biodiversity came up as a concept which can be used to describe the natural value of

landscapes, regions, and ecosystems. In such an approach it is assumed that a high level of

biodiversity is a goal which has to be fulfilled when the value of nature comes up for

discussion.

In a well functioning ecosystem biodiversity is, generally speaking, high. In Europe, however,

ecosystems have been influenced by human activities for many centuries. On the one hand,

traditional agriculture has had a positive influence on biodiversity, as the natural variation in

abiotic elements increased in this system of agriculture. The modernisation of agriculture and

an increased level of economic activities had a negative influence on ecosystems; biodiversity

decreased.

It became clear that nature conservation did not neutralise the negative effect on ecosystems

completely. Notwithstanding increased efforts in the field of nature protection, biodiversity has

decreased dramatically in the last decades. This negative development demonstrates clearly that

additional measures have to be taken. At the United Nations conference in Rio de Janeiro in

1992, the decreasing biodiversity was put on the international agenda. After discussions a Treaty

on Biodiversity was undersigned by most countries. In this treaty it was said that biodiversity

should be protected.

The implementation of such a protection policy is a far from easy task. The concept of

biodiversity is a theoretical construction with many pitfalls in the concept itself. Additionally,
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it can be questioned how biodiversity could be protected against more negative developments.

Protection is only possible when authorities implement policies to secure and restore biodiversity

in ecosystems. In this paper, it will be investigated how environmental and economic policies

can have a positive influence on biodiversity. As these policies are strongly related to collective

economic decision-making processes, special attention should be given to economic theory.

Furthermore, attention will be given to societal barriers which can frustrate such a policy.

2. The concept of biodiversity

There are problematic elements in the concept as such. For instance, biodiversity can be

increased by the introduction of biotic and abiotic elements resulting from human activities

which are strange to the ecosystem. However, in European countries it is difficult to take the

original ecosystem as a reference point. In many cases, the integration of agriculture in the

existing ecosystem took place in such a way that the new ecosystems influenced by human

activities had a higher level of biodiversity than the original ecosystems in which human beings

were irrelevant.

In the semi-cultural landscapes ecological stability was guaranteed by a form of agriculture

WhICh Was adapted to spatial variations in natural, hydrological, geomorphological and technical

limitations upon agriculture. This resulted in a high spatial differentiation of agricultural

activities. This implies that, for instance, certain parcels of the peat meadows in Western

Holland were onl}' used for the cultivation of hay, while other parcels were used for grazing.

Hence, there was a spatial variation in the use of arable land. This variation did not change over

time. So, for a long period the same agricultural activities took place on a certain parcel, while

other agricultural activities were limited to other places. The spatial variation in land use was

strongly related to differences in the spatial variation of the abiotic limitations mentioned

previousl}~ (VVesthoff et al. 1970).

This method of an agriculture adapted to abiotic limitations was common practice in European

countries for many centuries. Thus natural elements were a normal phenomenon in agriculture.

In such a situation it is difficult to make a sharp boundary between nature and agriculture.

Natural elements were so strongly incorporated in agricultural practice, that these natural
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elements were not restricted to certain locations in space. Natural elements were found

everywhere. It hardly needs special attention that these landscapes had a high level of

biodiversity. However, one should not overlook the point that this situation was not the goal of

agriculture. The production of nature by farmers was an unwanted by-product of old-fashioned

agriculture in that period.

3. The degradation of landscapes and biodiversity

In the course of time, new techniques became available which facilitated the increase of the

flexibility of agriculture regarding the natural limitations. It became possible to reduce the

impact of natural limitations by the introduction of new techniques, the cultivation of new crops,

the lowering of the level of the ground water body, the increase of the amount of manure, and

lastl}~ by an increasing use of energy and pesticides per hectare. By doing this, the natural

elements which had been part and parcel of agricultural landscapes, decreased in number and

in ecological quality.

This process started in the course of the nineteenth century. The effects of this change in

agriculture were far reaching. The diversity in types of landscapes decreased. The diversity in

agricultural practices changed too. It became possible to use a certain region for many

agricultural practices. The market for agricultural products increasingly became the guiding

principle in agriculture. Instead of a spatial variation in types of landscapes due to the existence

of natural limitations, an increase took place in the spatial variation of crops. The spatial

variation in diversity decreased; this resulted as a matter of fact in a loss of biodiversity.

This process was accerelated as a result of changing agricultural practices. In particular, the

increased use of pesticides and fertilizers has had a strong effect on populations of animals and

on vegetation. Till the Second World War the spatial effects of economic activities were limited

in most European countries. The last decades, however, road traffic, industries, parking places

and residential areas expanded rapidly. In particular, in regions not far away from the most

significant European urban conglomerations, the use of space became increasingly intensified.

This resulted in a rise of negative environmental effects on populations and on ecosystems.
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On the other hand, areas far away from the economic European centres, were threatened by a

crisis in agriculture. In these areas agriculture was the leading economic activity. However,

farmers in these areas could hardly compete with other farmers located in fertile plains not far

away from the markets: the economic conglomerations. This resulted in a decrease of

employment in these traditional agricultural areas. People migrated to adjacent regions in which

employment could be found. In many European peripheral regions a fall in population took

place. In these areas traditional agriculture decreased in activity. This resulted in a lower impact

of human activities on ecosystems. It is often assumed that these soils can be given back to

nature, which implies that such a development of the extensivation of agricultural activities will

have a positive influence on ecosystems and on biodiversity.

This is, however, hardly ever true. These ecosystems gained their biodiversity in particular as

a result of tliis low level of human activities. As soon as an extensivation of agriculture takes

place, degradation of these vulnerable landscapes will occur. This is in particular the case in

hilly and mountainous areas where erosion of the top soil and the collapse of dry stone walls

in Mediterranean and semi-Mediterranean regions will take place (B~tzinger, 1988; Van der

Straaten and Verhagen, 1992).

It is not only agriculture which has had a negative effect on landscapes and biodiversity; other

human activities influence ecosystems too. In particular economic activities which are

accompanied by significant emissions of polluting substances can influence ecosystems. Water

pollution became increasingly significant in the course of the sixties and the seventies, when

European industries were rebuilt after the destruction of the war. Organic materials, residuals

of heavy metals, and pesticides were common in effluents. Some European rivers such as the

Rhine, the Meuse and the Scheldt became heavily polluted. The water of the polluted rivers

flows to the sea, resulting in the pollution of the North Sea, the Baltic Sea and the

Mediterranean Sea. This pollution affected animals and plants living in the water.

At the end of the sixties this pollution attracted the attention of the population living alongside

these rivers. In most European countries laws were accepted aiming to reduce the level of

pollution. In the beginning the efforts concentrated on pollution with organic materials.

Purification plants were constructed on a large scale in the Netherlands, Germany, England,

Switzerland and Austria. This reduced the organic pollution of the rivers. The run of of nitrates
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and phosphates from arable land into water bodies still is a source of water pollution which is

difficult to abate.

In the course of the seventies and the eighties more attention was given to the reduction of water

pollution with substances other than organic material. This resulted in a relevant reduction in

the discharges of heavy metals and pesticides. These measures have led to a better quality of

the water in the Rhine. In other rivers such as the Scheldt and the Meuse pollution is still

severe. These types of water pollution have had a very negative effect on biodiversity in water

streams. Many species of fishes and other animals are no longer found in these waters or

dramatically reduced in numbers.

Air pollution is another source of the degradation of ecosystems. The main sources of acid rain

include the emissions of SO, (sulphur dioxide), NOX (nitrogen oxides), and NH, (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 acidit}'. This includes

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

is fonned 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 heav}~ 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 end result of this acidification process is that living organisms are no longer
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found in these lakes. Many lakes in Southern Scandinavia contain hardly any living organ-

isms.

~` 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

acidification 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

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 the 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 b}~ it. In Western Europe air pollution from industries located in the neighbourhood

of residential areas has been diminished since the 1960s. However, in man}~ areas in

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

emissions in the vicinity of residentia] 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 funetioning of the soil. In nature reserves a

correct functioning of the soil is significant. Additionall}~, 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
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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 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.

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

acidifying substances emitted in certain production processes. These depositions affect the qual-

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

depositions 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 instead 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 intensified,

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 affected by this. During

smog periods, particularly in such areas as the London region and the Dutch Rijnmond, higher

than normal mortality rates were registered. Consequently, there was a general tradition of

regarding air pollution as a health problem. This problem could be 'solved' by building tall

chimneys.
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In particular, the buildíng 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 1.

[
oH y.e... e.o. s.s s.s. s.o so- as ~.s. w or T.w
~ aA ew aA

Figure 1. The acidity of precipitation in Europe derived from Vermeulen, 1977
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4. Policies to reduce negative environmental effects

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 everybody, while the

individual is confronted with the protection costs of clean air. Collective action is the only

solution to these problems.

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 phenomenon 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 Environ-

ment 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.

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

9



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.

Ought the countries to decide that the reduction of the emissions which have the strongest

negative effect on European ecosystems are given top priority? Of course, Southern countries

were willing to support these types of proposals, as in that case they díd not need 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 30`~ reduction of all transboundary 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 `~ 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.

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
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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. It took a long time of negotiations in the

European Union before the decisions was taken to instal catalysers which were able to reduce

NOx emissions by 90 per cent in every new car.

5. Scientific uncertainties and the role of the modern state in em~ironmental policies

In an international context clean air can be seen as an iniernational public good whích 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 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 us 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 i:nplies that in one way or another international negotiations have to be

commenced witll 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.

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

intended to implement environmental policies with strict norms. Scientific uncertainty is also

relevant to the functioning of the traditional neoclassical theories. Traditional neoclassical theory

takes as a starting point the assumption 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 preferences of the economic agents, satisfying as many needs as possible. The
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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

concerning 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, deteriorating 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 warnings 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 sufficiently known

or are consistentl}~ disregarded, an optimum 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 familiar

assumption of the existence of full}~-informed agents ~vhereby 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
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made clear that the combined impact of the acidifying substances SOZ, NOX, NH3 and 03 on

plant growth is substantially more significant than the línear 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 satu-

ration 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 t~~e 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.

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 implementation

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
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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.

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 environ-

mental 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 view, the implementation of strict environmental standards or norms will hurt the

economy. It is this type of uncertaint}' 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 is, 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 b}~
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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.

6. Biodiversity again

From the previous sections it has become clear that biodiversity is decreasing as a result of

different developments. On the one hand, there is the direct threat of biodiversity because of

modern agriculture and the construction of infrastructure, houses and industries. On the other

hand, there is a more indirect degradation due environmental pollution which affects in

particular the quality of air and water.

When decisions are taken which influence biodiversity, no attention is paid to this phenomenon.

This implies that a protection of the quality of biodiversity cannot be realised without paying

full attention to the threats which result from economic activities. The introduction of the

concept of biodiversity cannot solve the degradation of landscapes and ecosystems resulting in

a decreasing biodiversity.

The concept of biodiversity does not neutralise the problems discussed in the previous sections.

The different countries in Europe have different polluting industries and this implies the

frustration of the reduction of pollution. The modern state plays a significant role in this

problem. In Western countries the interests of labour and capital have been able to solve a great

part of their controversies by economic growth which made it possible to increase the income

of labourers without reducing the interests of capital. In this process the interests of labour and

capital have been able to penetrate in the state machinery to consolidate their positions. The

process of modern industrialisation has secured income and employment situations for the

interests of labour as well as of capital. This implies that these two production factors are

strongly interested in the mechanisms which made it possible to solve their problems.

Labour and capital are used in the production process and they have a price on the market.

Many natural resources, however, do not have a price. This has resulted in a situation in which

nature and the environment have been used free of charge or at a very low price. In the political

process the modern state is held responsible for the level of income and employment. These
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factors are seen as the main factors of economic development. This puts the state in a very

difficult position as soon as environmental policies have to be implemented by strict norms.

Strict norms will always have an effect on the level of the production costs: it increases. The

vested interests of labour and capital in the polluting industries are able to put pressure on the

national states not to implement strict norms.

The treaty on biodiversity does not change this situation. As soon as there is discussion about

the pollution in an economic sector, labour and capital use strong arguments based on traditional

economic theories. The government then is always in the difficult position of having to demon-

strate that the implementation of strict environmental standards will benefit the economy. In

many cases they are not able to do so.

In the case of transboundary pollution the situation is complicated too. On the one hand, there

are the traditional interests of the polluting industries in some countries, and on the other hand,

there are the interests of countries suffering from pollution. In that case the controversy is

between the traditional economic interests of the polluting industries against the general interests

of the environment in other countries.

7. Conclusions

From the previous discussion the following conclusions can be drawn:

~` The concept of biodiversity can be taken as a principle to be used in the policies of

industrialised countries. However, the concept has been developed due to the difficulties

and shortcomings of traditional policies.

~ The crucial point is that it is not the wrong choice of instruments which frustrated

environmental policies in Western countries, but the possibility of polluting industries to

influence the state machinery in the desired direction. In modern societies the government

is not only responsible for the implementation of strict norms, but they are held responsible

too for the traditional economic parameters, in particular regarding the level of income and

production and the employment situation of workers.

~` The concept of biodiversity cannot neutralise the controversy between polluting industries

and other interests in society. Transboundary pollution often puts national authorities in a
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difficult position. Polluting industries argue that the implementation of strict norms will

only benefit the environment in other countries, while the national polluting industries are

confronted with higher costs which will decrease their international competitive position.

National authorities are held responsible for the level of income and employment.

~` The interests of labour and capital often use traditional mainstream theoretical arguments

to neutralise environmental policies. Unpriced natural resources do not have the same

position in mainstream theories as the priced production factors labour and capital. The

result of this point is that it is easy to stress the economic importance of labour and capital,

while the economic importance of unpriced natural resources cannot be demonstrated in the

same way.

~` Public policy is the only way out when dealing with environmental problems. However, the

problems mentioned previously, cannot be overcome by using the concept of biodiversity.

The interests of labour and capital have to be convinced that a sound environment is, in the

long run, in their interests too. Political pressure and the behaviour of consumers are the

most significant factors which can affect this situation.

8. Suggestions for further research

In the previous sections, a description and analysis was given of the complications which occur

when biodiversity as a concept for nature protection is used. It has been demonstrated that many

economic processes negatively influence the quality of ecosystems and biodiversity. From this

analysis, it can be concluded that serious attention has to be given to specific topics related to

the concept of biodiversity. These topics include:

~` Biodiversity is a concept. Nevertheless, it can be argued that some types of ecosystems

contribute more to biodiversity than others. It has to be investigated which European

ecosystem should be given special attention as they contribute considerably to the level of

biodiversity. These ecosystems need special protection.

~ Traditional neoclassical approaches play a significant role when the controversy between

nature and the environment on the one hand, and the economy on the other is at stake. It

needs further investigation how a relevant economic framework can be constructed in which

nature and the environment can have a place as relevant as those of labour and capital.

~` European countries have ratified the treaty on biodiversity. This implies that they have to
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include this concept in their policies. It should be investigated how economic,

environmental and nature policies of these countries should be adopted to the concept of a

restoration of biodiversity. Additionally, special attention has to be given to the position of

the European Union. Which elements are found in the Treaty on Biodiversity, the Fifth

Action Programme and in other European documents which could support the level of

biodiversity.

~` What is the role of nature and environmental groups? How can they influence the political

process into the direction of an increase in biodiversity?

~` Agriculture is significant when biodiversity should be maintained. Agriculture plays a role

in two aspects. On the one hand, there is the process of intensification in which the

Common Agricultural Policy of the European Union is dominant. Extensification of

agriculture in remote areas has a negative influence on the other hand. It has to be

investigated how both processes influence biodiversity. Which policies can be used in this

respect?

~ The European countryside has many economic and ecological functions. Some of these

functions are recognised by the market, others are not. The economic development of rural

areas is a significant challenge in Europe the next decades. However, hardly any models

are available to construct a sound policy for these areas. Topics of research include the role

of traditional agriculture, the role of low impact tourism, and the role of nature protection.

Is it possible to integrate these sectors?
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