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FOREWORD

The pollution of water resources is of foremost concern today. It has a direct impact on the health
of people and the environment. Agricultural pollution has characteristics that pose particular problems. It is
dispersed geographically over large areas, it usually discharges as a component of natural runoff into
surface waters and the underlying groundwaters, and it is extremely difficult to collect and treat. The
serious nature of the agricultural water pollution problem is becoming evident in most developed and many
developing countries.

Government policies and market conditions would seem to affect agricultural water pollution. For
example, high price support policies tend to increase the use of agricultural chemicals and the concentration
of livestock operations. Few systematic studies, however, have been made of the relationship of
agricultural policies to environmental impacts in the water sector. Policies to boost intensification of
agricultural production in the developing countries warrant that the Bank explore this issue as part of its
ongoing water resources studies.

The experience in the European Community provides extensive information on the interdependence
of agricultural policies, environmental policies, and their impacts on water quality. This paper, a 1991
study, presents the results of an examination of the situation in the European Community and sets out
conclusions for consideration in setting policy and strategies. The particular pollution characteristics and
policy challenges suggest that countries should develop a mix of approaches including advisory,
voluntary, regulatory, and incentive-based. However, the European Community experience illustrates that
the selection, implementation and enforcement of the different policy options poses a variety of challenges
that have to be addressed to achieve improved water quality. In addition, cost-effectiveness and equity
issues urgently warrant greater attention. It would seem prudent to conduct studies of the situation in the
borrower countries.

This study was conducted in 1990 and 1991 for use in a broader assessment of water resources
issues confronting Asian countries. Subsequent discussion indicated that the information may have
broader application, resulting in the decision to publish this technical paper.

Harold W. Messen r
Director

Asia Technical Department





ABSTRACT

Water problems are emerging as the most compelling set of issues facing agricultural production in
the 1990s. Local and national governments as well as supranational organizations in every part of the
world are responding to perceived health risks or economic damage with a variety of measures to manage
water quality impacts. However, up to now no single country or jurisdiction has progressed very far
toward controlling agricultural water pollution. In an effort to address the particular policy challenges
posed by the agriculture/water quality dilemma, this study, focuses on the experience of the European
Community (EC), where high levels of nitrate, phosphate, and pesticides in surface and groundwater are a
source of increasing concern. Agricultural and water quality-related environmental policies at EC level, as
well as national level, are examined, and new policy approaches that try to integrate agricultural and
environmental considerations are discussed. This study thus provides insights into policy options for
controlling agricultural water pollution, which might be useful in other parts of the world.
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I. INTRODUCTION

With technical progress and increased price support and other production incentives for
agriculture, conflicts have arisen between agricultural and environmental objectives. This is in part
due to the failure to recognize the interdependence of agriculture and the environment. Until
recently, countries tended to have separate sets of policies for agriculture and the environment.
Agricultural policy, on the one hand, often stimulating the intensification of agricultural practices,
did not take into account the environmental implications. Environmental policy, on the other hand,
rarely addressed explicitly the negative impacts of agriculture. In the last few years, however,
policymakers increasingly turn their attention to developing mechanisms for a more integrated
approach, which would require that environmental considerations be taken fully into account at an
early stage in the development and implementation of agricultural policies (Organization for
Economic Co-operation and Development 1989a).

The focus of this study is on a specific policy area that seems to emerge as the most
compelling issue facing agrculture in the 1990s: Agricultural water pollution. Governments, as
well as supranational organizations in every part of the world, are responding to perceived health
risks or economic damage with a variety of water quality initiatives (Libby and Boggess 1990). Yet
it becomes increasingly evident that the integration of water quality considerations and agricultural
policies is complicated by a number of aspects.

NATURE OF THE PROBLEM

Water pollution from agricultural activities can be grouped into three major areas:
Sedimentation, nutrients, and pesticides (Anderson et al. 1990). Sedimentation is a surface water
problem that results in increased turbidity, impacts on vegetation and fish, and increased costs of
dredging navigable streams and reservoirs behind dams. Nutrients, especially nitrogen and
phosphorus, pose both surface and groundwater problems. The major sources of nutrients are
animal wastes and fertilizer residuals. Pesticides may contaminate both ground and surface waters,
although most of the emerging concem is about chemicals leaching into groundwater.

The nature of agricultural discharges is quite different from those of most point discharges.
With the exception of discharges from concentrated animal operations, most agricultural pollution
is viewed as a nonpoint problem because of the diffuse nature of discharges. Nonpoint agricultural
discharges are difficult to monitor because they occur over a wide area and because they vary from
day to day, depending on weather conditions and the frequency and timing of application of
pesticides and fertilizers. Agricultural pollution is also different from other discharges to surface
waters in that discharges are normally not made directly to the water body, but begin as residuals in
soils before they ultimately reach water. Thus, even if discharges could be monitored at the edge of
the river, all of the discharges could not be attributed to the nearest farm. The fact that discharges
are transported over land also suggests that there are considerable time lags between the
implementation of control measures and observable improvements in water quality. Similar lags
can be expected for pesticide and nitrate contamination of groundwater, although these phenomena
are only beginning to be understood.

Moreover, options for controlling agricultural pollution are more limited than for other
environmental discharges because fewer opportunities for abatement exist. Abatement in the
context of point sources of pollution refers to treatment or alteration of a waste stream to mitigate
its harmful effects before it enters a river. In the case of agricultural pollution, abatement is difficult
due to the diffuse nature of the discharges. An exception would be the abatement of concentrated
animal wastes. Thus, control measures must rely more heavily on approaches that affect the
farmer's production decisions.



THE POLICY CHALLENGE

Conceptually, the optimal level of improved water quality is indicated by the intersection of
the demand function for cleaner water and the supply function for improved water. At this point,
the marginal value of improved water quality just equals the marginal cost of mitigation. As
emphasized by Libby and Boggess (1990), this conceptual model is complicated by several
factors. First, the optimal solution is dependent upon a particular set of property rights. A problem
in this regard is that historically, property rights in water quality have not been clearly defined. A
second complication is that causes and effects of water pollution are generally separated temporally
and spatially. This renders a static framework inadequate for addressing the marginal costs and
benefits and greatly complicates the possibility of matching "buyers and sellers" in order to carry
out the necessary transactions. A third complicating factor is that many water quality-based goods
are public or "nonexclusive" goods. Because it is impossible to collect payments for the provision
of nonexclusive goods, they cannot be offered in private markets. Finally, the overall lack of
information about water quality damages and the costs of water quality improvement introduce
tremendous uncertainty. This uncertainty limits the willingness of private individuals to participate
in "market transactions" and introduces a safety-first perspective as the public strives to achieve an
acceptable level of reliability. Thus, as uncertainty increases there is a tendency to focus on
prevention rather than treatment and to employ more reliable control mechanisms.

The complexity of the demand for and supply of improved water quality suggests that a
private market institution is inadequate in solving many water quality problems. As a result
numerous other instruments are used to deal with particular problems, including advisory and
voluntary, economic and regulatory approaches. The key is, therefore, to determine an institutional
framework that provides the incentives necessary to achieve the desired level of damage mitigation
in an economically efficient manner, resulting in the desired distribution of benefits and costs. This
is obviously a very difficult task.

In the real world, there are a number of additional problems that hinder extensive control of
agricultural water pollution (Anderson et al. 1990). Beyond the difficulties that stem from the
diffuse nature of agricultural pollution, there are obstacles springing from deeply rooted social and
political convention. Agriculture's elemental role in the development of human society, as well as
the history of individual nations, underlies its protected and even nostalgic status in most
developed countries: Industrialized societies view farming less as an economic activity than as a
pristine way of life. Farmers are seen as stewards of the land whose entrepreneurial use of its
resources is, for self-interest, tied to their proper maintenance. Because damages usually are
assumed to be largely on-site, persuasion and education are viewed as the most reasonable
methods of countering agricultural pollution. This bias in favor of a voluntary approach is often
reinforced by a system of property rights that suggests the farmer has a right to use resources as he
or she wishes. The political power of farmers in some countries is also a strong deterrent to
effective water pollution control.

OVERVIEW OF THE STUDY

Given these challenges, no single country or jurisdiction has progressed very far toward
controlling agricultural pollution, but many different aspects of the problem are being dealt with
around the globe (Braden and Lovejoy 1990). This study focuses on the experience of the
European Community (EC). In an effort to provide insights into policy options for controlling
agricultural water pollution, the countries of the EC are a fruitful example for at least three reasons.
First, in these countries the problems of agricultural water pollution are especially severe due to the
influence of price support and other production incentives of the EC agricultural policy. Second,
the policy approaches to agricultural water pollution that emerged during the last decade differ quite
a bit from one EC country to another, depending on the particular setting. Third, the EC policy
formation process in the area of agriculture, as well as environment, has particular features due to
the interactions between the national level and the Community level, thus providing insights into
the complications that arise when pollution problems are dealt with on a supranational level.

- 2 -



This study begins with a section that provides somne background on the Community and its
member countries (Section It). The following three chapters deal with policy approaches at EC
level. Section III discusses the Common Agricultural Policy (CAP) and its impacts on water
quality. Section IV, after reviewing the Community Environmental Policy in general, focuses on
the Community Water Pollution Policy and its effects on water quality. New policy directions,
which evolved in the second half of the 1980s and attempt to integrate Community Environmental
Policy and the CAP, are considered in section V. Section VI turns toward specific experiences with
policy approaches to agricultural water pollution in four of the twelve EC countries: France,
Germany, the Netherlands, and the United Kingdom. Each country survey consists of three
sections. The first reviews the particular agricultural policy, the second the environmental policy on
water pollution, and the third section looks at the new agroenvironmental policies that attempt to
bring together agricultural and environmental considerations for controlling agricultural water
pollution. The final section summarizes the study and provides some general conclusions.

II. BACKGROUND

The European Community (EC) is neither a national government nor just an international
organization, but rather a unique political entity. Although its member countries are sovereign
states, the EC has institutions that can propose and adopt legislation that is binding on member
countries without further national review or ratification. Further, the EC can monitor, coordinate
and enforce the implementation of its laws.

The EC was established by the 1957 Treaty of Rome, the Euratom Treaty, and the Treaty
on Coal and Steel. It was strengthened by a series of amendments to the treaties that are contained
in the Single European Act of 1987. The initial member countries were Belgium, Luxembourg,
France, Italy, the Federal Republic of Germany, and the Netherlands. The EC was subsequently
expanded to include the United Kingdom, Denmark, and Ireland in 1973; Greece in 1981; and
Portugal and Spain in 1986. There are twelve member countries at present (Commission of the
European Communities 1987b).

The Community consists of a population of 320 million and a total land area of 2.25 million
square kilometers (Figure 1 in Appendix).' It is an area of immense geographical range and
diversity, stretching from latitude 61- N in the Shetland Isles to 35- N in southern Crete, and from
longitude 11 W in westem Ireland to 28 E in eastern Greece. The area stretches 3,600 kilometers
from north to south, and a similar distance from east to west. The topography ranges from the high
mountains of the Alps to the lowlands of northern Germany, from the cliffs of Scotland to the
coastal lagoons of the Mediterranean. Climatically it varies between the cool, moist, maritime
region of the northwest and the relatively dry and warm Mediterranean zone in the south. The soils
are equally diverse with deep, silty loessic soils over much of the northern lowlands and shallow,
stony lithosols in the glaciated mountains and inland areas of Italy and Greece. There are podsols
and raw, acid peats in the wet moorlands of Ireland and western Britain and weathered luvisols in
the coastal areas of the Mediterranean. The Community contains an immensely wide range of
environmental conditions, which are expressed in the great diversity of landscapes. In principle the
natural vegetation would show a related pattern. In practice, however, the relationship is often
relatively weak, for the long history of land use and human interference means that nowhere in the
Community is the vegetation totally natural, and over wide areas even seminatural vegetation is
scattered and scarce. Moreover, local variations in soils, topography, hydrology, and climate result
in marked differences in vegetation composition over short distances. Because of these factors and
because of the complex history of climatic change, the territory of the EC provides habitats for a
large number of species (Commission of the European Communities 1987b).

Since the unification of Germany in 1990, the former GDR is also part of the Community. However, most data
available do not include eastern Germany.

-3-



The pattern of agriculture is very diverse within the EC. Nevertheless, it is possible to
identify several broad agricultural regions. In the north and west, for example, a form of hill
farming can be recognized, based primarily upon the rearing of sheep on upland, rough pasture.
On the lower lands of the northwest, more intensive stock-rearing for milk and beef occurs, while
over much of northern and central France, cereal cultivation predominates. In the Mediterranean
region, arable horticulture systems occur in coastal areas, but in the mountains agriculture is
limited. A major determinant of this distribution--besides political and historical factors--is climate.
It operates both directly by influencing the length of the growing season and the quantities of water
and energy available for plant growth, and more indirectly through its control on factors such as
the incidence of disease. Variations in topography, soil conditions, and the history of land tenure
and use also play important roles (Commission of the European Communities 1987b).

In the last 40 years European agriculture has gone through a dramatic structural change
(European Communities 1989a). First, the agricultural labor force has been significantly reduced.
Whereas in 1960 some 15.2 million people were still employed in agriculture in the Community of
Six, by 1986 their numbers had dropped to 5.2 million. Since the accession of Spain and Portugal,
the Community of Twelve has had an agricultural workforce of 10.1 million. This represents 8.3
percent of the working population, but there are considerable differences from one member EC
country to another. Since the mid-1970s the rate at which the agricultural population is declining
has slowed down, from about 4.5 percent to less than 2 percent per year. Second, the number of
farms has been greatly reduced. In the Community of Six there were 6.4 million farms in 1960,
but 20 years later there were only 4.8 million. Between 1960 and 1986 the average size of a farm
rose from 12 hectares to just under 20 hectares. However, in the Community of Twelve, the
average farm size is only 8.9 hectares; but again there are considerable differences between the
member countries. Table 1 provides some basic data on EC farm structures. Third, there have been
enormous increases in yields of crops and animals. Between 1961 and 1981, for example, the
average yield of barley rose by 49 percent, that of wheat by 64 percent, and maize by 114 percent.
Milk yield per cow increased about 30 percent (Commission of the European Communities
1987b). The drift from the land, the fall in the number of farms, and the high yield increases were
accompanied by profound changes in agricultural practices, which include intensification,
specialization, and concentration of modem agriculture (Avery 1988).

There are various reasons for these structural changes. One major reason is that in the past
decades agriculture has experienced enormous technical progress, the result of many research
developments, often heavily funded by governments (Manale 1991). Another important reason is
the change in factor costs, in particular a considerable increase in labor costs. This trend led to the
substitution of capital for labor by encouraging mechanization and making labor-intensive systems
economically less viable. In addition to that, there has been the strong influence of national and
Community agricultural policies, which mainly used price support instruments, and thus favored
agricultural intensification, including changes in land development, irrigation and drainage, tillage,
mechanization, fertilizer and pesticide use, and livestock management (Organization for Economic
Co-operation and Development 1991b). The impacts of these agricultural practices on soil,
groundwater, surface water, flora, fauna, and other parts of the environment are shown in Table 2.

This study focuses on agriculture's impacts on groundwater and surface water.
As pointed out by Libby and Boggess (1990), water problems are emerging as the most
compelling set of issues facing agriculture in the 1990s. This fact is true not just in the
Community, but in many other highly industrialized nations and developing countries as well. In
the next section the impacts of Community agriculture on water quality are discussed in more
detail. For the purpose of establishing a point of departure for more specific discussions on policy
challenges, the section starts out by reviewing briefly the evolution of EC agricultural policy, the
institutional structure of policymaking for agriculture in the EC, and the operation of the so-called
Common Agricultural Policy.

-4-



III. THE COMMON AGRICULTURAL POLICY (CAP) AND WATER QUALITY

EVOLUTION OF THE CAP

In the 1957 Treaty of Rome, which laid the foundation for the Community, the adoption of
a Common Agricultural Policy (CAP) was already incorporated. According to Article 39 of the
Treaty, the objectives of the CAP are (Bowler 1985):

- To increase agricultural productivity by promoting technical progress and ensuring the
rational development of agricultural production and the optimum utilization of the
factors of production; in particular labor,

- To ensure a fair standard of living for the agricultural community, in particular by
increasing the individual earnings of persons engaged in agriculture;

- To stabilize markets;

- To assure the availability of (food) supplies; and

- To ensure that supplies reach consumers at reasonable prices.

The member countries should also contribute to the smooth development of world trade,
progressive elimination of international trade restrictions, and lowering tariff barriers.
Environmental provisions for agriculture were not included in the treaty at that time.

The Treaty of Rome listed the adoption of the CAP among the steps to be taken to establish
a "common market" without customs duties or quantitative restrictions. From the beginning it was
clear that economic integration was only considered as a means to achieve a politically united
Europe. The initial member countries--Belgium, France, Italy, Luxembourg, the Netherlands, and
West Germany--placed a high priority on finding an adequate integration scheme for their
agricultural sectors. According to Koester and Bale (1984), there were several reasons for this
emphasis. First, agricultural policy among these countries differed considerably due to different
economic situations and policy objectives. Second, it was felt that different agricultural price levels
could have significant effects on real wages, and hence, the competitiveness of the industries.
Third, it was clear that France, Italy, and the Netherlands would not agree to open their markets to
industrial goods if Germany, in particular, did not admit their agricultural exports. Finally, it was
hoped that the Community could gain in efficiency if the agricultural sectors of the member
countries were forced to adjust to a pattern based on comparative advantage. While the members
agreed to include agriculture in the common market, the Treaty of Rome remained vague as to the
nature of the CAP.

Recognizing that the agricultural policies of the six signatories of the Treaty differed in
many respects and that the construction of a common policy for agriculture would present
formidable difficulties, the European Commission, in its first report on the activities of the EC in
1958, outlined its views on the problems of agricultural policy. It considered that the central
problem facing agriculture was the disparity between the level of income in the agricultural sector
and that in other sectors of the economy, and noted (Harris et al. 1983):

In the past, attempts to increase agricultural incomes have been
based on the too one-sided principle of increasing production. True,
this has led to a marked increase of productivity per worker,
especially as there was a simultaneous decrease in the number of
persons occupied in agriculture. However, the increase in
production has led to new difficulties on the markets. In view of the
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fact that production of the major products is increasing more
vigorously than consumption, surpluses are appearing on the
various markets and their disposal is causing serious difficulties and
worries.

Already in the late 1950s it was evident that price support policies could not greatly increase
average farm earnings relative to those in other occupations; rather they gave high incentives to
increase production.

Nevertheless, price support policies were widely adopted in the CAP. The main
reasons for this are pointed out by Duchene et al. (1985). Increasing the autonomy in food and
improving the relatively low average incomes on the farms in most European countries was a major
concern for governments during the postwar years. Notions of social order and electoral interests
both played a role. The family farm was seen as an anchor of social stability in a continent that had
been subjected to rapid change. Some 30 percent of the total workforce of the six founder countries
of the Community was accounted for by the agricultural labor force. The electoral power of such a
mass was enormous, especially as these voters were in general mainstays of the right-of-center
governments in office. Besides that, farmers organizations were well aware that it is easier to
obtain subsidies from consumers through high prices than from government budgets through direct
transfers, where the costs may become disconcertingly visible. A further factor was the historical
experience forming the background to the first decisions on the CAP. In 1960, when common
European price levels were not yet decided, the national systems of the member countries all
followed the same broad pattern. Agricultural support was primarily managed through prices paid
by the consumer above those prevailing on world markets. To buttress this high-priced production
against competition from imports, duties or controls were imposed. All member countries had
some form of state finance to buy in and stock surpluses or subsidize otherwise unsalable exports.
Most, though not all, offered open-ended guarantees of purchase on important commodities,
especially grains. In essence, the CAP simply transferred these arrangements from their separate
national planes onto a single Community one.

The irony is that the CAP was initially viewed as a remedy for the imbalances already
surfacing in the national context. However, the idea of what constituted a remedy differed sharply
with each of the parties to the negotiation (Duchene et al. 1985). For the main formal architect of
the CAP, the former Dutch Agriculture Minister and first EC Agricultural Commissioner Sicco
Mansholt, the initial aim was to eliminate surpluses. Yet this was not the top priority as the
exporting countries saw it. They wanted free and preferential access to the large and rapidly
growing German import market. For the Netherlands, France and Italy, agricultural exports were a
vital element of the balance of payments. A quarter of all Dutch and Italian exports came from the
farms as did about a seventh of those of France. These countries were looking forward to replacing
non-European exporters on the German market. For the French, there were also balance-of-power
reasons for forcing the issue. With half of the agricultural area of the Community of Six, France
perceived a need to balance the disproportionate advantages she feared Germany, as the dominant
manufacturing power, might gain from the industrial common market. The high price countries,
consisting of the net importers Germany, Belgium and Luxembourg, had a different view of the
CAP. If they were to open their import markets to France, the Netherlands, and Italy, they could
not allow the real incomes of their numerous and politically influential farmers to be decreased.
They therefore resisted all price cuts. Finally, the "federalists"--including Mansholt--cared even
more for a step that led to economic, and ultimately, they hoped, political union than thev did for
the agricultural reforms they perceived were necessary.

In short, the decisions taken when the CAP was set up established a single framework for
agriculture, but failed to resolve the underlying competition between national policies. From the
beginning, product price support policies dominated other policy approaches at the EC level. They
have played a major role in the general environmental degradation in the EC countries through the
increased use of inputs such as pesticides and fertilizers, and also the induced structural changes
that have tended to lead to the adoption of more intensive production practices in agriculture.
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INSTITUTIONAL SETTING OF THE CAP

The Treaty of Rome, establishing the European Community (EC) in 1957, set out its main
institutions. These are the Council of Ministers, the European Commission, the European
Parliament, and the European Court of Justice (Commission of the European Communities 1987).
Over time, new bodies have come into existence. Procedures have changed and developed along
with the growing complexity and coverage of Community policies. The institutional structure of
policymaking for agriculture is shown in simplified form in Figure 2.

The Council of Ministers, composed of one minister from each of the member
countries, is the main legislative institution of the Community. It can, however, only act upon a
proposal from the European Commission. It may request the Commission to make a proposal on a
particular subject but this request is not mandatory. Decisions in the Council can be made by a
simple or by a "weighted" majority vote, but important decisions have traditionally been
unanimous to respect the goal of unity. The Presidency of the Council passes from one member
country to the next every six months. The respective president decides the agenda for and presides
over the meetings. The Council meetings are devoted to specific subject areas. Accordingly, the
Council is composed of the ministers responsible for the subject under discussion. For agriculture
it has become usual to refer to the Council of Agriculture Ministers. The European Council, the so-
called Summit, is made up of the heads of state or government. It meets at least twice a year to
discuss broad policy issues. In recent years a significant share of the time and attention of the
Summit has been devoted, though not very successfully, to breaking the deadlock of discussions
in the Council of Agriculture Ministers (Petit et al. 1987). All member countries have permanent
representation in Brussels. The Committee of Permanent Representatives (COREPER) and its
working groups prepare issues for the Council.

The European Commission has the sole, formal power to propose legislation. It is
composed of seventeen commissioners (two each from the five larger countries, one each from the
others). Within the Commission, the agricultural commissioner is charged with the responsibility
for agricultural matters. The commissioners are proposed by the member countries to serve for a
collective four-year term of office and must take an oath that they are free from influence by their
national governments. They meet one day each week in Brussels and must agree on all legislation
proposed to the Council (Commission of the European Communities 1987a). The Commission is
also responsible for monitoring the implementation of EC legislation by the member countries.
According to Article 155 of the Treaty of Rome, the Commission has the task of ensuring that "the
provisions of the Treaty and the measures taken by the institutions pursuant thereto are applied."
Thus, being the guardian of the Treaty, the Commission can bring a member country before the
European Court of Justice for failure to carry out the obligations laid down in the EC Treaty or
Community legislation.

The Commission is supported by a number of administrative units, the so-called
Directorates General. The Directorate General for Agriculture (DG VI) is one of the largest and
most powerful Directorates. It has assumed a major responsibility in the conception and
construction of the complex building of "market organizations" that form the lion's share of the
CAP, and in the adjustment process needed to adapt the CAP mechanisms to the evolution of
events (Petit et al. 1987). The proposals of the Commission are developed in discussions with
Community Advisory Committees, which are composed of representatives of professional
organizations and other interested parties. Many organizations maintain an office in Brussels to
ensure that their interests are kept in view and to receive and pass back information (de Veer 1987).
In the agricultural sector, pressure groups have formed organizations at EC level with interests that
vary from food processing through agricultural cooperation to farm production. For example, the
Comite des Organizations Professionelles Agricoles (COPA) is a federation of over twenty national
farmers unions, which is widely considered to be among the most influential of all pressure groups
in the EC. It has gained added influence through becoming the body officially recognized by the
Commission for negotiation and consultation (Bowler 1985).
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The European Parliament is elected directly for a period of five years, having a given
number of seats for each member country. Within the Parliament, members are organized in
political groups across national lines, although on certain issues a national pattern of voting may be
observed (Harris et al. 1983). The Parliament meets once a month for about a week in Strasbourg.
It has a largely advisory role. Its opinion must be obtained before certain types of legislation can be
adopted by the Council, and it has used this power quite frequently to delay legislation to achieve
concessions from the Commission and the Council (Commission of the European Communities
1987a). The Parliament can raise new issues in parliamentary inquiries, debates, and resolutions.
Yet its power is limited in the sense that the Commission is not bound to modify its proposals in
line with Parliamentary opinion, and the Council is not bound to accept this opinion (de Veer
1987).

Similar to the European Parliament, the Economic and Social Committee must often deliver
its opinion before EC legislation may be adopted. Its members are nominated by the EC countries
to represent employers, employees, and other public interest organizations. However, the
Economic and Social Committee does not play a significant part in the policy process (Petit et al.
1987).

The European Court of Justice is the highest legal authority for resolving disputes
concerning the interpretation of the Treaty of Rome and Community legislation. It is situated in
Luxembourg and composed of judges appointed by agreement with the member countries. Cases
may be brought by the EC institutions against one another, the Commission against member
countries, the member countries against the Commission, and by natural or legal persons against
the member countries or the Commission (Commission of the European Communities 1987a). The
Court of Justice is also assisting the national courts with the interpretation of Community law in
cases where it has a bearing on national judgements (European Communities 1989a). The Court of
Justice has been of considerable importance in the legal and constitutional development of the EC
and has continually pushed forward the frontiers of the Community's competences, not least in
respect of the CAP (Harris et al. 1983).

OPERATION OF THE CAP

Within the institutional setting outlined above, the features of the CAP have been gradually
decided upon by the EC countries. In 1962, initial decisions concerning the CAP set forth three
basic principles: The single market, Community preference, and financial solidarity (European
Communities 1989a).

- The "single market" means the free movement of agricultural products from one
member country to another. Thus it is prohibited to charge customs duties, to raise
other barriers to trade or to grant subsidies that could distort competition. The
prerequisites are common prices expressed in European Currency Units (ECUs),
common rules on competition, stable exchange rates in the agricultural sector, and the
approximation of administrative, public health, and veterinary rules and regulations.

- "Community preference" means that priority must be given to the sale of Community
produce. Since Community prices are higher than those on the world market, the CAP
must protect the internal market against cheap imports and excessive fluctuations on the
world market by means of various instruments.

- "Financial solidarity" requires that the CAP is financed by EC resources, irrespective of
the product or the member country in which such expenditure is incurred. In 1962 a
common fund, the European Agricultural Guidance and Guarantee Fund (EAGGF),
was set up.
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In 1964 the first common "market organization" for cereals was finally adopted.2 Since then, the
CAP has increasingly replaced national agricultural policies of the member countries.

Major Activities

Based on the underlying objectives (Section III) and principles outlined above, the CAP
became an elaborate mechanism consisting of many different policy instruments. They can be
divided into two broad areas: The policy on prices and markets that regulates the agricultural
markets and determines the economic framework for agriculture; and the policy on agricultural
structures that provides selective support for the adaptation of "agricultural structures," including
production methods, farm sizes, and training levels.

The policy on prices and markets is dominating the CAP. In 1986 about 91 percent of
total agricultural output in the Community was covered by the price support system (Rosenblatt et
al. 1988). Its basic mechanism is shown in Figure 3. Broadly speaking, the policy on prices and
markets maintains product prices within small bands around the desired target prices with the
following (United States Department of Agriculture 1988):

- Minimum import prices (called "threshold prices") provide border protection from
cheap imports and set price ceilings. Variable import levies that equal the difference
between target prices and world prices are employed to enforce minimum import prices.
In the rare event that world prices exceed EC prices, exports are taxed and imports are
subsidized.

- Intervention purchases at guaranteed prices prevent surpluses from undermining
desired price levels and establish a floor for internal prices. Storage aids smooth the
flow of marketing and stabilize prices during the year.

- Export refunds and other subsidies for additional intemal consumption are provided to
dispose of surpluses and reduce stock accumulations.

Since production and marketing conditions differ greatly from one agricultural sector to
another, several market organizations involving a wide variety of instruments were set up (Table
3). The complete CAP mechanism of variable import levies, internal price support through
intervention, and export refunds is provided for cereals, sugar, dairy products, beef, and sheep
meat. For pork, table wine, and certain types of fruits and vegetables, strong border protection is
also provided, but prices are supported internally only at relatively low levels, providing a safety
net for producers in the event of severe market imbalances. Poultry and eggs, flowers, and many
types of fruits and vegetables do not receive direct internal support through intervention, but export
subsidies provide effective price support.

Commitments in the General Agreement on Tariffs and Trade (GATT) preclude high price
support for some commodities such as rapeseed, sunflower seed, cottonseed, and certain protein
plants. To ensure that Community farmers can still sell their produce despite the competition from
cheap imports, the processing industries receive a subsidy if they use Community-grown products
and pay producers fixed minimum prices. Certain market organizations include flat-rate aids by the
hectare or the quantity produced. The products concerned account for only a very small percentage
of total EC production, such as flax, hemp, hops, silkworms, and seeds. For other commodities,
like durum wheat produced in certain regions, these aids are combined with other instruments.
Production quotas are employed for sugar and milk. Sugar always has been subject to a quota

2 Market organization is the collective name of the rules and regulations adopted by the authorities to influence the
supply of and the demand for a particular commodity.
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system. Sugar production beyond quotas must be exported without subsidies. A quota system on
milk delivery was imposed in 1984. The quotas are enforced by a superlevy on excess production
(European Communities 1989a).

Due to the huge rise of EC budget costs for agriculture (Table 4), which was mainly caused
by the rapid development of surpluses, there was a growing acceptance of the idea that producers
should bear at least part of the costs. The market organization for sugar always has included a
producer tax to partially finance exports. In 1977 a co-responsibility levy on milk was adopted.
The concept has been extended in 1982. In 1986 the EC imposed a co-responsibility levy of 3
percent on cereals. Besides that, guarantee thresholds were established for cereals, rapeseed, milk,
and processing tomatoes. Reductions in support price increases are obligatory in these markets if
production exceeds certain targets.

The policy on agricultural structures was established when it became clear over the
years that the problems of EC agriculture could not be resolved solely by a common policy on
prices and markets. For instance, despite high increases in production, agricultural incomes were
still well below those in other sectors of the economy; and within the agriculture sector income
disparities had increased. Thus additional measures were thought to be necessary if there was to be
any significant long-term improvement in agricultural structures such as production methods, farm
sizes, and training levels.

In 1962 the first modest steps were taken toward a common policy on agricultural
structures, which included the coordination and partial financing of structural measures taken at
national level. A memorandum by the European Commission of December 1968 provided the
impetus for a real common policy on agricultural structures. In 1972 the Council adopted so-called
socio-structural Directives, which included a package of measures. For example, farmers who
submitted a farm development plan received aid for modernizing their farms. In order to qualify for
modernization grants, farmers had to prove that the planned investment would boost their holding
to such an extent that they could earn the regional average income within a certain time limit.
Training grants for farmers and advisers were designed to help disseminate economic and technical
progress. Early pensions were offered to farmers over 55 years of age if they would transfer their
land to expanding farms. The package was rounded off with retraining aids for young farmers
interested in finding employment outside farming (European Communities 1989a).

Despite a variety of measures, the policy on agricultural structures has never become as
important as the policy on prices and markets. This can be illustrated by the expenditures for the
two policy areas covered by the EAGGF: Guidance, which provides the funding for the policy on
agricultural structures; and Guarantee, which finances EC expenditure under the policy on prices
and markets. In 1986 only 3.2 percent of the total EAGGF expenditure was used to provide
structural assistance to agriculture under the Guidance section. The remaining 96.8 percent was
incurred under the Guarantee section on agricultural price support (Table 4). In the same year the
EAGGF expenditure represented 65 percent of the total EC budget and 0.7 percent of the aggregate
GDP in the EC (Rosenblatt et al. 1988).

Assessment

The CAP can be assessed by comparing its effects with its underlying objectives and
principles set forth by the member countries. With respect to the five main objectives mentioned
above, the CAP has successfully addressed the issue of increased agricultural productivity through
technical progress. High and stable prices have provided effective producer incentives and,
combined with national policies, have fostered rapid development of EC agriculture. Increased
production has greatly improved food security and also helped to stabilize agricultural markets in
the EC (United States Department of Agriculture 1988). However, the CAP is not fully compatible
with the objective of rational development of agricultural production and the optimum utilization of
the factors of production. EC prices well above world prices indicate that considerable resources
have been oriented to agriculture that could have been more efficiently utilized in nonagricultural
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sectors. Numerous studies have been carried out to estimate the various gains and losses in
economic efficiency in product and factor markets arising from this pricing policy (Rosenblatt et al.
1988). The empirical work indicates that the CAP redistributes large amounts of income to
farmers, principally from consumers and secondarily from taxpayers. Annual average cost of these
transfers to the consumers and taxpayers has been estimated to be ECU 11,437 per farm and ECU
7,465 per agricultural worker during the period 1979 to 1981. That these transfers are inefficient is
clear from the implied transfer ratios, defined as the cost to the economy of increasing farmers'
incomes by one unit. The studies point to the fact that the ratio is more than one--the exact
magnitude varying between 1.17 and 3.23.

The objective of ensuring a fair living standard is, in practice, probably the most important.
Until the mid-1970s, the CAP system of high prices readily achieved politically acceptable farm
incomes. Since then, growth in real farm incomes has failed to keep pace with nonfarm incomes.
In the beginning of the 1980s, farm income problems intensified as alternative nonfarm
employment declined because of general economic recession. Nonetheless, without the CAP,
agricultural incomes would have declined precipitously over the past two decades, or the exodus
from agriculture would have been much larger.

The CAP's record on ensuring that supplies reach consumers at reasonable prices is
debatable. However, consumers generally have not protested strongly, accepting high prices for
agricultural products as the cost of increased food security. Incomes in the EC have risen, and food
accounts for a declining portion of consumer spending. Increasing processing, packaging, and
marketing costs have further diminished the significance of basic agricultural product prices in
consumer food costs (United States Department of Agriculture 1988).

With respect to the three basic principles of the CAP, "Community preference" has been
easily accomplished. "Financial solidarity" also has been achieved, although the distribution of
CAP costs and benefits among the member countries is a continuing source of conflict. In 1986,
for example, the major recipient of transfers from the EAGGF was France, followed by Germany
and Italy (Table 4). In addition, rates of protection are much higher for products that are mainly
produced in the northern part of the EC, such as milk and cereals, but less for Mediterranean
products, such as fruits and vegetables (Rosenblatt et al. 1988). The third principle, of a "single
market" with common prices expressed in ECUs, proved to be the most difficult to follow.
Farmers from countries with weak currencies complain that intra-EC trade has been distorted by
monetary compensatory amounts (MCAs), which were created when governments refused to
automatically raise or lower farm prices in their own countries immediately after a devaluation or
revaluation of a national currency. Positive MCAs are paid to farmers from countries with strong
currencies when they export. Negative MCAs are collected from farmers in countries with weak
currencies. If MCAs are not transitory, they give a competitive advantage to those who receive
them (Petit et al. 1987). Efforts are being made to phase out the MCAs within the context of
completing the internal market in 1992 (European Communities 1989a).

This brief assessment of the CAP illustrates that in some areas the objectives and principles
set out have been successfully addressed. Probably the most spectacular result has been achieved
regarding the objective of increasing agricultural productivity. Within only a few decades the CAP
price support policies have contributed to a striking technical progress and innovation in both crop
and livestock management, including extensive mechanization, heavy use of fertilizers and
pesticides, and movement toward monoculture and industrialized livestock production. The
consequences of those various activities have often been pollution of surface and groundwater
bodies, but also deterioration of terrestrial habitats, extinction of wildlife species, soil degradation,
and undesirable landscape changes (Davis 1988). In 1957 when the Treaty of Rome was signed,
concern about the contributions of modem agriculture to environmental problems obviously did not
exist. No environmental objective of the CAP was included at that time. Meanwhile, the impacts of
intensive agricultural production on the environment, especially in relation to water quality, can no
longer be neglected. In the final part of this section, these impacts on the quality of surface water
and groundwater are dealt with in greater detail.
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IMPACTS ON WATER QUALITY

Concerns about agricultural water pollution arise mainly from the externalities, or off-site
damages, caused. These effects are external to agricultural production in that the damages are
incurred by other users of surface waters, such as rivers, lakes and estuaries, or groundwater
aquifers (Libby and Boggess 1990). The major contaminants generated by agricultural production
activities in the EC are nutrients, primarily nitrogen and phosphorus from both high use of
inorganic fertilizers and wastes from intensive livestock production, and pesticides.

Initially, the rate of growth in the use of inorganic fertilizers in European agriculture
was very slow. For example, in the United Kingdom total applications increased by less than 100
percent between 1900 and 1940. From then until 1980, however, they increased sevenfold.
Similar patterns of growth have been recorded in Germany, France, the Netherlands, Belgium, and
Denmark. The reasons for this vast expansion are varied (Commission of the European
Communities 1987b). Changes in the structure of agriculture and in market conditions have made
the use of inorganic fertilizers more attractive. The shift from systems of mixed livestock-arable
farming to more specialized cereal cropping or grazing systems has meant that, on arable farms at
least, little manure is available, while transport costs of mnanure from livestock farms to arable areas
are relatively high. Market costs of inorganic fertilizers have been comparatively low. In addition,
inorganic fertilizers have practical advantages of ease of handling, storage, and application, while
their guaranteed chemical composition and their more predictable effects on crop growth make
accurate calculations of optimal rates of application much easier. Finally, yields can be increased by
applying higher rates of fertilizer nutrients than used in the past or available solely from animal
manures.

Table 5 shows the intensity of nitrogenous fertilizers' use in agriculture of various
countries, expressed in amount of commercial fertilizers per square kilometer of arable land. This
indicator relates to the likely environmental pressure from such fertilizers (Organization for
Economic Co-operation and Development 1991a). Compared to 1970 levels, use of nitrogen per
unit of arable land has grown in all the countries. More recently, its use has leveled off somewhat.
Comparison of absolute values shows major variations among countries. It is apparent that the
Netherlands stands out as having by far the highest rates of nitrogen input worldwide. Compared
to the U.S., for instance, Dutch farmers use about nine times as much nitrogenous fertilizers per
unit of arable land. Portugal, Spain, Italy, and Greece are EC countries with relatively low
application rates. The use of phosphate fertilizers is generally not increasing in EC countries. The
use of these fertilizers, about 55 kilograms per hectare, has been nearly the same since 1970
(Funari 1990). Table 6 shows the use of phosphate fertilizers from 1970 to 1987 in selected
countries.

The use of livestock wastes as organic fertilizers causes particular environmental
problems in regions with high livestock densities. Manure cannot be applied to the land throughout
the growing season due to problems of field access and feed rejection by cattle if it is spread on
grazed pasture. Storage of manure and slurry poses considerable costs and technical difficulties.
Since it is usually not possible to sell surpluses to neighboring farms, excessively high levels of
manure may be spread on the available land or long-term storage of the surpluses may be carried
out. There exists a high risk of pollution by seepage from slurry silos or by runoff and leaching
from manures in the field. Figure 4 shows the density of pigs within the EC in 1986. Density is
highest in the Netherlands, northern Germany, and Denmark. Water pollution problems are severe
in those regions due to increased concentrations of nitrogen and phosphorus, as well as organic
matter.

The use of pesticides on any large scale is a relatively recent phenomenon. Prior to 1940,
the main means of crop protection was either by hand-weeding or by the use of chemical poisons
including compounds of copper, lead, mercury, and cyanide. With the development of
organochlorine pesticides such as DDT, DDD, and dieldrin, however, control of a wider range of
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pests, weeds, and diseases became possible. During the 1950s and early 1960s it was apparent that
pesticide residues were accumulating in food chains. During the 1960s, more target-specific
compounds were developed. Since then frequency and quantity of pesticide use has expanded
considerably (Commission of the European Communities 1987b). Data on the use of pesticides,
which includes insecticides, fungicides, herbicides, and other pesticides, for selected countries are
given in Table 7. Table 8 shows trends in the use of pesticides.

Surface Water Impacts

A major source of nitrate and phosphate pollution of rivers and lakes is agriculture. In a
number of EC countries, 70 to 85 percent of the nitrogen loading and more than 30 percent of the
phosphorus loading of the surface water in rural areas is of agricultural origin. In more urban areas
the corresponding figures are roughly 50 percent for nitrogen and 5 percent for phosphorus
(Commission of the European Communities 1987b). In recent years, while direct discharges of
nitrogen from many industrial sources have declined and releases from domestic sources may also
have fallen as more areas have been connected up to public sewage networks, the threat from
agriculture has increased considerably.

An indication of trends in water quality in a representative selection of rivers is provided in
Tables 9-13. Water quality is measured in terms of annual mean concentrations of dissolved
oxygen and biological oxygen demand (Table 9), nitrate and ammonium (Table 10), phosphorus
(Table 11), lead and cadmium (Table 12), and chromium and copper (Table 13). Those rivers
selected are main rivers draining large watersheds. The measurement locations are at the mouths or
downstream frontiers of the rivers. The Organization for Economic Co-operation and Development
(1989b) points out that the data should be interpreted cautiously as they are presented in a highly
summarized form, while sampling and analysis procedures vary from country to country.
Nonetheless, the increases in dissolved oxygen and the decreases in biological oxygen demand
show that heavy pollution by oxygen-consuming substances such as organic matter has decreased
in many of these rivers, in line with the extension of treatment of household wastewater and
industrial effluents. In general, river pollution levels appear to be declining in most countries
(Eurostat 1989b). In many rivers, however, there is widespread evidence for disturbingly high and
further increasing nitrate levels. This trend generally reflects rising inputs from nitrogenous
fertilizers and animal wastes, while inputs from industrial and domestic sources may have fallen in
several instances due to the improved sewage treatments. Phosphorus concentrations are somewhat
less consistent. Many rivers show a decline in phosphorus concentrations in recent years,
following a general rise during the 1960s and early 1970s. This increase possibly reflects the
combined effects of reduced industrial activity in some areas, improved sewage treatment, and
changes in detergent formulations. Counteraction to some extent has been a continued rise in inputs
from organic fertilizers (Commission of the European Communities 1987b).

High levels of nitrogen and phosphorus in rivers and lakes contribute to eutrophication, a
process that reduces the ability of a water body to support animal life and also makes water less
attractive for recreation. Eutrophication is a natural process that is accelerated when excessive
nutrients stimulate the growth of algae and other aquatic plants. When the plants die and decay,
bacterial growth is fostered leading to an increase in biochemical oxygen demand and a reduced
supply of oxygen available to submerged plants and animal life. In the later stages of
eutrophication, algae growth and decay may cause the water to develop an unpleasant smell and
taste and drastically reduce fish populations (Phipps and Crosson 1986).

The least understood problem related to runoff occurs when pesticides reach waterways.
Although agriculture is not the only source of pesticides in the environment, it is certainly the
largest. Because pesticides are poisons, they may directly harm aquatic organisms. However,
except in the case of accidental spills, fish kills, and other dramatic effects, they are generally not
immediately detectable because the concentrations of pesticides in runoff usually are low. Problems
arise when pesticides enter the food chain and are concentrated through bio-accumulation in the
higher trophic levels in species like salmon and trout. These pesticides are then absorbed and
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stored in the fat tissues of those who eat the contaminated fish--humans as well as predatory
species such as eagles and hawks. For humans, the biggest environmental problem associated with
pesticides is the contamination of drinking water. Yet, knowledge is incomplete about both the
extent of drinking water contamination and the ways in which low levels of pesticide exposure
affect such human health problems as cancer, nonmalignant tumors, liver dysfunction, and
reproductive disorders. Pesticides may enter drinking water through both surface water and
groundwater.

Groundwater Impacts

In the EC groundwater is a vital source of water not only for drinking, but also for
irrigation and industry. In about half the territory, rates of precipitation are low relative to
evapotranspiration, so surface water supplies are limited and often unreliable. Elsewhere, the
pressures on streams from industry, transport, and agriculture mean that, despite its abundance,
surface water is often unsuitable for human consumption. In Denmark, groundwater supplies
about 99 percent of drinking water; in Italy, 88 percent; Belgium, 76 percent; West Germany, 73
percent; Luxembourg, 70 percent; France, 68 percent; the Netherlands, 67 percent; the United
Kingdom, 32 percent; and Ireland, 15 percent (Commission of the European Communities 1987b).

Data available on groundwater quality show that nitrates and pesticides are often present at
levels exceeding the EC limits established for drinking water. Following World Health
Organization recommendations, the Community established a guide level for nitrates of 25
milligrams per liter and a maximum admissible concentration of 50 milligrams per liter, based on
toxicological considerations. Member countries are to take as a basis 25 milligrams per liter.
Pesticides threshold values were set at the level of detection, which is 0.1 micrograms per liter, or
0.5 micrograms per liter in total.

Serious concern about drinking water supplies is caused by the nitrate pollution of
groundwater. The presence of high levels has been associated with several human health problems,
but only methaeglobinaemia in infants has been verified. Nitrate can be assumed by other sources,
food representing a relevant one. Exposure to nitrate through water and food concerns large
populations. This is why it is thought that the overall hazard may be considerable, however small
the average risk to an individual (Funari 1990). Concern about the levels of nitrate has been
expressed in Denmark, France, Germany, the Netherlands, the United Kingdom, and Italy. In
Denmark, for example, the average nitrate level of groundwater had more than tripled between
1945 and 1985. As a consequence, 8 percent of Danish waterworks are producing water with a
nitrate concentration above the admissible limit of 50 milligrams per liter, and this number is
rapidly increasing. In western Germany, 5 percent of delivered drinking water exceeds the
standard. Ten percent of the population of eastern Germany is believed to have received drinking
water that exceeds the standard. Two percent of the French population is exposed to levels above
the standards. In the Netherlands, average nitrate concentration of 106 milligrams per liter is found
in groundwater at 30 meters below sandy soils, and the groundwater within 4 to 5 meters of the
surface in many areas of the country has become so polluted with nitrates that it is no longer
suitable for cattle. Under sandy soils of central Holland, about 40 percent of groundwater samples
exceed the drinking water standard (Manale 1991). These examples indicate that nitrate is a
widespread contaminant of groundwaters. In most cases it is probable that, due to the slow
downward movement and the growing doses of nitrogen fertilizers, the levels of contamination
will increase further. In some cases it has been shown that the nitrate concentration in groundwater
has been increasing at a parallel rate with the increase of use of nitrogen fertilizers (Funari 1990).

High levels of nitrate in groundwaters and rivers has led to eutrophication in parts of the
North Sea and, more recently, the Adriatic Sea. An estimated 60 percent of the nitrate leading to the
North Sea has come through groundwater. Surface water quality can suffer when groundwater,
which feeds into surface water, contains nitrate levels as low as 3 to 4 milligrams per liter (Manale
1991).
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Another serious concern about groundwater quality in the EC is pesticides. Pesticides used
in agriculture may enter groundwater indirectly by leaching the soil, and by direct contamination of
wells or the areas around them. Funari (1990) points out that because of the current or potential
importance of groundwater for human nutrition, the complexity and length of contamination
processes, and the difficulty in recovering its quality, groundwater contamination by pesticides
should be avoided. From recent studies conducted by the Joint Research Centre of the Commission
as well as other research, it is possible to observe that triazines, particularly atrazine, are present in
the groundwater of EC countries such as France, Italy, Germany, and the Netherlands. Also
bentazon, MCPA and mecoprop have been found in several EC countries. Furthermore, some
biologically active metabolites have been found in groundwater bodies used for drinking water
supply, such as deethylatrazine, deisopropylatrazine, and deethylsimazine. A problem common to
many EC countries is that the number of the pesticides examined is much smaller than those used.
Monitoring programs for gathering data more representative of the national situations are still in
progress or at the late planning stage in many EC countries.

Concluding, agricultural pollution clearly can cause damage to both surface and
groundwater, and in fact, has done so. The major contaminants generated by intensive agricultural
practices in the EC are nutrients, particularly nitrogen and phosphorus from both high use of
inorganic fertilizers and growing livestock wastes, and pesticides. The main incentives for
intensification were provided by technological developments and the CAP with its price support
system. Initially designed as a step leading to economic and, ultimately, political union of the EC
countries, the CAP failed to take into account its potentially damaging environmental effects. The
next section discusses the Community's environmental policy in general and water pollution policy
in particular. It will demonstrate that these policies rarely dealt directly with the negative impacts of
agriculture on water quality.

IV. THE COMMUNITY ENVIRONMENTAL POLICY AND WATER QUALITY

EVOLUTION OF THE COMMUNITY ENVIRONMENTAL POLICY

The Community Environmental Policy differs from the CAP in that no mention of it is
made in the 1957 Treaty of Rome. This omission is generally explained by the fact that in the years
during which the Treaty was developed the idea of "environmental protection" simply did not exist.
When the need for making EC environmental policy was eventually recognized in the early 1970s,
it was not, therefore, the implementation of anything that was prescribed by the EC Treaty, but
rather it was a political case (Smith and Kromarek 1989). A major role galvanizing governments
and the Community into making the environment a high priority policy at that time played upon the
public concern about the environment. As a reaction to the excesses of extremely rapid
industrialization during the 1960s, environmental interest among the public in the Community
became stronger, reaching a peak in the early 1970s. Its strength was indicated by an opinion poll
of the nine member states. Asked in 1973 to list ten problems of national or global concern
according to their relative importance, respondents cited pollution as the major problem, ahead of
inflation, poverty, and unemployment. Similar surveys in 1976 and 1978 confirmed this attitude,
with nature conservation and pollution control listed among the three most important concerns
(Park 1986). Despite numerous obstacles, for example, the economic and oil crisis of 1973 to
1974, the EC was finally able, during the 1970s, progressively to set up and implement a
Community Environmental Policy.

The first detailed Commission Communication to the Council of Ministers concerning the
need for a Community policy on the environment was made in 1971. It received strong support at
the United Nations Conference on the Human Environment held in Stockholm in 1972
(Commission of the European Communities 1987b). At the 1972 Summit held in Paris, the heads
of state and government declared that "economic expansion should result in an improvement in the
quality of life as well as in standards of living and that particular attention should be given to
intangible values and to protecting the environment" (Johnson and Corcelle 1989). They proposed
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that the EC institutions establish an action program on the environment in the course of 1973.
Since then several action programs have been adopted by the EC. Setting out the priorities for the
coming period, these programs demonstrate the evolution of the Community's approach to
environmental protection.

The First Environmental Action Program (1973 to 1976) provided the framework
for the Community Environmental Policy. It started with a general statement of its objectives. To
improve the setting and quality of life, and the surroundings and living conditions, the EC's policy
on the environment should, according to Johnson and Corcelle (1989):

- Prevent, reduce and, as far as possible, eliminate pollution and nuisances;

- Ensure sound management of, and avoid any exploitation of, resources or nature that
causes significant damage to the ecological balance;

- Guide development in accordance with quality requirements, especially by improving
working conditions and the settings of life;

- Ensure that more account is taken of environmental aspects in town planning and land
use; and

- Seek common solutions to environment problems with states outside the Community,
particularly in international organizations.

The policy should be based on eleven principles. They were listed in the first and repeated in
subsequent action programs. They can be summarized as follows (Haigh 1987):

- Prevention is better than cure.

- Environmental effects should be taken into account at the earliest possible stage in
decisionmaking.

- Exploitation of nature or natural resources that causes significant damage to the
ecological balance must be avoided.

- Scientific knowledge should be improved to enable action to be taken.

- The cost of preventing and eliminating nuisances should be borne by the polluter
(polluter pays principle).

- Activities carried out in one member country should not cause deterioration of the
environment in another.

- The effects of environmental policy in the member countries must take account of the
interests of developing countries.

- The Community and its member countries should act together in international
organizations and in promoting international and worldwide environmental policy.

- The protection of the environment is a matter for everyone, therefore, education is
necessary.

- In each category of pollution, it is necessary to establish the level of action (local,
regional, national, Community, and international) best suited to the type of pollution
and to the geographical zone to be protected (principle of the appropriate level).
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- National environmental policies must be coordinated within the Community, without
hampering progress at the national level. This action could be achieved by the
implementation of the action program and of the Environmental Information
Agreement.

The Environmental Information Agreement requires a member country to transmit relevant
proposals for national legislation and administrative measures to the Commission, whereupon the
Conmmission may within two months decide that the matter is appropriate for action at Commnunity
level. The member country must then suspend its own proposal for five months while the
Commission drafts Community legislation. Thus the Commission should always be aware of
developments in national environmental policy, and simultaneously the member countries are
provided with a mechanism for initiating Community policy. Many items of Community legislation
have been initiated in this way (Haigh 1987).

Having spelled out the objectives and principles of environmental policy, the First
Environmental Action Program went on to list a large number of essentially remedial actions
that were seen to be necessary at Community level. They included action to reduce and prevent
pollution and nuisances such as:

- Setting scientific criteria for the degree of harm of the principal forms of noise, air, and
water pollution;

- Standardizing or harmonizing the techniques for sampling, analysis, and measurement
of pollutants; and

- Establishing quality objectives that determine the various requirements an environment
must meet.

The Second Environmental Action Program (1977 to 1981) represented a
continuation and expansion of the actions undertaken within the framework of the First
Environmental Action Program. The Third Environmental Action Program (1982 to 1986)
introduced important new elements that mainly concerned the following aspects (Johnson and
Corcelle 1989):

- The desire, expressed by Commission and Council alike, to integrate environmental
policy into the other sectoral policies of the Community. In this respect the Program
emphasized that this policy can contribute to the lessening of economic problems such
as unemployment.

- The need to reinforce the preventive character of environment policy.

- The establishment of priority areas, including the reduction of pollution and nuisance, if
possible at source, in order to prevent the transfer of pollution from one part of the
environment to another, and the introduction of an environmental impact assessment
procedure.

In relation to water quality, the Program noted that the Commission would continue with measures
begun under the first two Programs. It would also implement the directives and decisions on water
pollution that were adopted by the Council (Section IV).

The Fourth Environmental Action Program (1987 to 1992) marked again an
important new phase in Community Environmental Policy. It is no longer seriously contested that
environmental policy has a central part to play in the whole corpus of Community policies, and that
environmental protection needs to be taken into account as a fundamental factor when economic
decisions are taken. Growing problems of environmental deterioration have convinced the
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Commnission that the establishment of high standards for environmental protection has become an
economic imperative (DOCTER 1990). Section V will discuss this Program in more detail.

It should be pointed out that the action programs are not legislation themselves, although
they indicate what the Commission intends to propose by way of legislation and other activities in
the period ahead. Thus they provide an occasion to debate the overall direction of the Community
Environmental Policy. In these debates, differing interests of the EC countries became
apparent. According to Johnson and Corcelle (1989), the nine countries making up the EC when
the Community Environmental Policy came into being during 1973 to 1975 can roughly be divided
into three categories. The first, which covers the "ecological" countries and the most advanced
when it comes to environmental protection, includes Denmark, Germany, and the Netherlands.
These countries have an increasing tendency to consider that Community Environmental Policy
does not go far enough and represents a slowing influence in comparison with the stricter
environmental protection measures they wish to introduce in their countries. The second category,
which covers the countries that could be classed as "neutral," includes France, Luxembourg, Italy,
and Belgium. These countries generally accept the proposals of the Commission without any
particular enthusiasm, but without causing any particular difficulties either. The third category,
made up of the United Kingdom and Ireland, has frequently shown a certain reticence with regard
to overrestrictive and overharmonized Community solutions in environmental matters. One of the
best known cases illustrating this approach, discussed in more detail later in this section, concerns
the conflict between "emission standards" and "quality objectives" that placed the United Kingdom
against the other EC countries on the the subject of water pollution policy. The newer member
countries that joined the EC in the 1980s--Greece, Spain, and Portugal--seem to experience certain
difficulties with respecting and applying the whole of Community Environmental Policy, as
illustrated, for instance, by the dispensations requested by Portugal regarding such legislation as
the directives on drinking water and bathing water.

INSTITUTIONAL SETTING OF THE COMMUNITY ENVIRONMENTAL POLICY

The institutional setting of policymaking for the environment in the EC is similar to that of
the CAP with the main institutions being the Council of Ministers, the European Commission, the
European Parliament, and the European Court of Justice. In this section, reference is made to some
peculiar features of these institutions with respect to Community Environmental Policy.

The meetings of the Council of Ministers, which are devoted specifically to
environmental issues are termed the Council of Environment Ministers, and meet two to three times
a year. Most environmental legislation falls under the competency of this Council, but some issues
might fall under the competency of the Council that deals with the industrial affairs, agriculture, or
others. Occasionally, as in the case of dangerous chemicals (Section IV), a combined Council will
convene to consider proposed legislation or issues that cut across several areas of competence
(Commission of the European Communities 1987a).

The European Council, which is comprised of the heads of state and government and
which represents the highest political authority of the EC, has had the tendency to pay particular
attention to the environmental situation within the Community. This first became evident in 1978
when the European Council decided on a specific Community action on sea pollution. In 1983 the
European Council emphasized the need to speed up and reinforce the action carried out at all levels
in the fight against environmental pollution. In 1985 at its Brussels session the European Council
judged that environmental protection policy should become a fundamental part of economic,
industrial, agricultural, and social policies set up by the Community and its member countries. It
asked that the years to come be marked by significant progress in Community action for
environmental protection in Europe and the rest of the world. The European Council returned to
environmental questions at the meeting held in Hannover in 1988 expressing "its concern about the
danger to the environment in general and in particular that caused by the pollution of air and water"
(Johnson and Corcelle 1989).
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The European Commission has the power to propose legislation. In certain limited
areas, the Commission may also adopt legislation. This power is often used to adapt environmental
laws to scientific or technical progress by amending requirements set out in annexes to the
legislation. In such cases member countries participate in the legislative process through a special
committee. The Commission is supported in environmental matters by the Directorate General for
Environment, Consumer Protection and Nuclear Safety (DG XI), which is not nearly as well
staffed as the powerful Directorate for Agriculture (DG VI). The Commission has established a
number of Consultative Advisory Committees, such as the Consultative Committee on Waste
Management and the Consultative Committee on Marine Pollution, which are made up of experts
from the member countries. They are responsible for giving advice to the Commission and
assistance in the drawing of proposals.

The European Parliament has the tendency to intensively debate environmental matters.
It has set up a special committee on environmental questions, public health, and consumer
protection. In contrast to many other committees, the deliberations of this committee are open to the
public (Commission of the European Communities 1987a).

The European Court of Justice is of considerable importance in the area of
environmental issues, since the major instrument of the Community Environmental Policy is the
Directive whose manner of implementation is left to individual member countries. On the basis of
complaints usually filed by the Commission, which exercises control over the implementation, the
Court of Justice examines the cases. However, the Court of Justice has no powers to enforce its
judgements against member countries. It can only declare a particular course of action incompatible
with Treaty obligations or Community law. It has no powers to impose fines or sanctions of any
other kind, but no EC country's government has yet overtly refused to accept a Court ruling,
although in certain cases there has been a tendency to say "will comply but not yet" (Harris et al.
1983). National courts have retained the power to review actions taken by national institutions for
implementation and enforcement of EC environmental legislation. They may apply to the Court of
Justice for a preliminary ruling on an issue of EC law before reaching a decision. National courts,
of course, have the power to enforce their decisions, including those concerning Community law
(Commission of the European Communities 1987a).

OPERATION OF THE COMMUNITY ENVIRONMENTAL POLICY

Following adoption of the First Action Program on the Environment in 1973, the
Community carried out a wide range of activities to tackle problems of the environment. This
section presents the general context of the Community Environmental Policy. The remainder of
Section IV will deal in more detail with one specific area of this policy, that is, the Community
Water Pollution Policy.

Major Activities

Within the Community Environmental Policy a research and development program is
carried out either directly by the Commission itself in its research center at Ispra, Italy, or indirectly
in laboratories in member countries through contracts with the Community. A large part of this
program is devoted to the safety of nuclear installations and nuclear waste management. Another
area of activity concerns information and awareness raising with regard to environmental
matters among the population at large. A major campaign was launched in 1987 to 1988 in the
form of a "European Year of the Environment." One of its main aims was to show that economic
development and environmental protection, far from being incompatible, are complementary and
that protection of the environment can result in job creation (Johnson and Corcelle 1989). As
mentioned before, the bulk of activities carried out in the area of environment have been
legislative measures. The reason for this approach was simply that, given the structure of the
Community, such provisions were considered to be the most effective and rapid in their influence
(Commission of the European Communities 1987b). Since 1973 to 1975 more than 100 texts,
either regulatory or administrative, have been adopted.
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Whereas other Community policies, for instance the CAP, are pursued very largely by
financial means, Community Environmental Policy has so far been pursued mainly by legislation.
A rather limited part of the EC budget (around 30 million ECUs) is available for EC environmental
policy. Compared with expenditures for the CAP, amounting to about 65 percent of the
Community budget, the environmental budget represents an extremely small, if not negligible, part
of the total budget, at less than 0.001 percent. Apart from the funds coming from a "mini-fund" for
Community environmental actions in a number of prescribed fields, the bulk of environment funds
is used to pay for scientific studies carried out prior to drawing up Directive proposals and for
grants made to environmental protection associations (Johnson and Corcelle 1989).

Legislation

Different forms of legislation set out in Article 189 of the Treaty of Rome can be adopted
by the Council of Ministers (Haigh 1987):

- Recommendations and opinions that are nonbinding;

- Regulations that are binding and directly applicable in all member countries, meaning
that a national court can apply and enforce them;

- Decisions that are directly binding on the persons to whom they are addressed,
including member countries, individuals, and legal persons; and

- Directives that must be implemented by the laws or regulations of the member countries
within a designated time limit.

In addition, the European Council may adopt instruments of a political nature, such as Resolutions
and Declarations.

Examples for Resolutions are the Environmental Action Programs outlined earlier in this
section. They suggest specific proposals for legislation that the Commission intends to put forward
over the next few years. The Programs can be said to provide a policy framework but, unlike items
of Community legislation, they cannot strictly be regarded as constituting Community policy. This
is because the Council of Ministers, when adopting a Resolution on a Program, usually approves
its "general approach" but does not commit itself to every point of detail. Each item will
subsequently be decided on its merits after the Commission has made a formal proposal to the
Council (Haigh 1987). Regulations are mostly used for very specific purposes such as trade in
products and financial matters. They have not often been used for environmental issues, except for
controls on trade in endangered species. Decisions have been primarily used in environmental
legislation to authorize the Community to become a party in intemational conventions, but also for
other purposes like the information exchange on fresh water quality.

The main instrument of Community Environmental Policy is the Directive. It empowers
the Community to define objectives, standards, and procedures, but allows the member countries
some flexibility in that implementation must take place through national legislation and regulation.
There have been different kinds of environmental Directives. Some Directives have been similar to
Regulations, laying down precise limits and controls or technical testing or labelling requirements,
particularly regarding industrial products. Sometimes the Directives have set environmental quality
standards combined with implementation plans or monitoring procedures. This allows the member
countries greater latitude in setting controls on actual emissions of individual polluters while
meeting overall goals set by the Community. Other Directives have set broad environmental policy
goals and encouraged cooperation among EC countries without going so far as to define actual
limits to pollution. The latter can be a useful tool when agreement on precise controls cannot be
achieved in the Council (Commission of the European Communities 1987a).
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Legislative measures concerning the environment generally fall into two categories. The
first category includes curative measures. Most of the Community Environmental Policy
concerns measures against pollution and nuisances, and consequently the curative aspects
involved. This category mainly covers regulations in water pollution, discussed in the next part of
this section, as well as air pollution, waste management, control of chemicals, and noise reduction.
The second category includes preventive measures and covers a more varied area, such as the
improvement of the environment and the protection of natural resources. For example, there is a
Directive establishing the principles for environmental impact assessment. A 1984 Regulation
setting up a "mini-fund" in favor of the protection of the environment provides financial aid for
development of clean technologies and the conservation of certain biotopes. Despite extremely
limited financial allowances made for this Regulation, it marks an important turning point in the
Community Environment Policy, which usually deals with legislative measures. Another type of
action arising from this category concerns the protection of flora and fauna, particularly the most
endangered species. Finally, there are a more specific actions that range from the creation of a
European foundation of research and information on living and working conditions to the
production of ecological maps and an information system to monitor the state of natural resources
in the Community, or else taking specific measures concerning environmental problems in the
Mediterranean regions like soil erosion and insufficient water resources (Johnson and Corcelle
1989). The majority of these preventive measures have been adopted relatively recently.

As in other supranational organizations that handle environmental matters, the question of
implementation is a serious problem in the Community. Generally speaking, three gaps in
implementation may occur (DOCTER 1990):

- The gap between signing a convention and ratifying it.

- The gap between ratification and the transposition into national law and administrative
measures in order to fulfill the obligations of the convention.

- The gap between national legislation and the achievements of practical results.

The Community is unique in having powers and institutions of its own that entirely eliminate the
first gap. This is due to the power of the Commission to propose legislation and the power of the
Council to adopt legislation that is binding on the member countries without further review or
ratification.

The second gap may occur due to the use of the Directive as the main instrument of
Community Environmental Policy. According to Article 189 of the Treaty of Rome, a Directive is
not directly applicable in the EC countries. It merely specifies the results to be achieved, leaving "to
the national authorities the choice of the form and methods." The Commission therefore does not
exercise control over the choice of form and methods, but it is concerned to ensure that the
Directive is correctly transposed into national law and administrative measures--what may be
termed "formal" compliance. A Directive usually gives national governments a period of time,
often two years, in which to adopt the necessary legislation. It will require them to send copies of
these laws and administrative measures to the Commission in Brussels. The Commission will
examine these to see whether they are sufficient to ensure that the results set out in the Directive are
achieved. If the Commission is not satisfied it will correspond with the member country. If this
does not result in the matter being resolved, the Commission will take the first steps to bring the
matter before the European Court of Justice under Article 169. The Commission first writes a
formal letter warning the member country (known as an Article 169 letter). If the response is not
satisfactory, the Commission delivers a "reasoned opinion." Then, if the member country does not
satisfy the Commission within a prescribed period, the Commission will start infringement
proceedings before the Court. The Court could find that a member country is in breach of
Community law, and the country would be required to take those steps necessary to comply,
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though there are no sanctions such as fines or imprisonment that the Court could impose, the only
sanctions being the public opinions of other member countries. Table 14 shows the number of
complaints and infringement proceedings for each member country in the environment sector.

The third gap always exists, but the Commission is concerned to ensure that the ends set
out in a Directive are achieved, what may be termed "practical" compliance. Since the
Conmnission has no inspectorate able to investigate whether practical results have been achieved, it
depends on two sources of information. First, some Directives require the member country to
submit reports describing what has been done. Second, it is open to citizens to write to the
Commission and inform it if a Directive is not being properly applied. Since the Commission is
Guardian of the Treaty, it feels bound to investigate such complaints, which it usually does by
writing to the member countries asking for an explanation. Due to the growing number of
environmental Directives passed by the Council, the problem of monitoring implementation has
become increasingly important over recent years (Section V).

Assessment

The purpose of Community Environmental Policy is to improve or maintain the quality of
the environment in EC countries; however, it is difficult, if not impossible, to determine if and to
what extent the Community Environmental Policy has the desired effects. Even in a national
context the connection between an item of environmental legislation and a measurable improvement
is not always easy to demonstrate, and with EC legislation the problem is even more difficult. Not
only is the chain between EC legislation and an actual improvement at least one link longer than in
a national context--since EC Directives have to be translated into national legislation or
administrative measures before they can take effect--but a number of different member countries
are involved that may be affected in different ways. Nevertheless, some weaknesses in the
implementation of EC legislation with respect to both formal and practical compliance become
increasingly evident (Haigh 1986).

With respect to formal compliance, the EC countries are obligated to communicate to the
Commission those national laws and administrative measures on which they are relying to enable
them to apply the Directive. However, all member countries have had delays with their
communications and the Commission has frequently had to remind them of their obligations.

When adapting national legislative and administrative measures to conform with EC
Directives, member countries have used several approaches, including the introduction of a new
law in parliament, regulations made under existing laws, simple administrative circulars, and even
reliance on the status quo. Besides the choice of instrument, there is the question of conformity,
that is, the extent to which Community obligations have indeed been transcribed into national
measures, and the issue of the control of this conformity. Either as a result of delays or because of
doubts over the adequacy of existing national measures, the Commission has on numerous
occasions begun infringement proceedings under Article 169 against the member countries (Table
14).

With respect to practical compliance, there also exist several problems. Practical
implementation of EC legislation is often delayed, in part as a result of the delays in the formal
implementation of Directives mentioned above. The mechanics of enforcement is a matter for the
individual member countries themselves and competent authorities within them who do not have
much say in drafting EC environmental legislation. Two features of Community policy formulation
and implementation can be advanced to explain this problem. First is the problem stemming from
the perspectives on environmental management prevailing in the member countries' local and
regional implementing authorities that contrast with those prevailing among the policymakers on
the EC level. While the Commission is concerned with the formation of a broad environmental
policy applicable across the Community, the preoccupation of environmental control officers is
with resolution of local problems. As such, the general principles of control reflected in the
Directives are not as a rule of primary concern to the officers' carrying out their day-to-day duties.
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Ignorance of specific provisions laid down in the various Directives is not unusual. There is, of
course, much greater familiarity with national legislation and policy objectives, but these are often
structured in a very different way than the Directives, and as a consequence may not convey the
same "intent" as a specific Directive. The remoteness of a control agency from Community
policymaking carries with it the risk that there is no great commitment to Community objectives.
Even where an agency looks beyond local problems it will first consider regional and national
priorities. A lack of commitment to stated objectives has far-reaching consequences, which leads to
the second problem, the question of imprecise legislation and discretionary obligations. It is
obvious that Directives will frequently have to include indefinite language if political compromises
are secured, but there is then the danger that the Directive will be applied in an inconsistent manner
throughout the Community.

These problems of formal and practical compliance also occur in the implementation
process of Community Water Pollution Policy. The next section provides a summary of this
particular area of Community Environmental Policy. The legislative measures with particular
relevance to water pollution from agricultural production activities are discussed in more detail.

COMMUNITY WATER POLLUTION POLICY

The policy on water pollution is the oldest and the most complete area of the Community
Environment Policy in that the first major proposals were presented by the Commission and
adopted by the Council from 1973 to 1975.3 Besides being the oldest, it is also the most complete
area, in that more than 25 Directives or Decisions have been adopted. The following may be
regarded as priority areas in the Community Water Pollution Policy (Economic and Social
Committee 1987; Johnson and Corcelle 1989):

- Establishment of water quality objectives;

- Control of discharge of dangerous substances into the aquatic environment;

- Measures specific to controlling pollution in certain branches of industry;

- Surveillance and monitoring of water quality; and

- Protection of the sea against pollution.

Establishment of Quality Water Objectives

As mentioned in the beginning of this section, the First Environmental Action Program
stressed the need to establish quality objectives at the Community level. They were defined as a set
of requirements that must be fulfilled at a given time by a given environment or particular part
thereof. To determine these quality objectives, the Commission has set out to establish a common
methodology throughout the EC based on physical, chemical, and biological parameters that result
in Directives setting out standards and quality control procedures and incorporating the parameters
to be adhered to in technical annexes. With regard to water pollution, this means in practice that
waters must be regularly monitored to ensure that the limits set for pollution, discharges,
nuisances, bacteria, and so on, are not exceeded. The Directives with respect to quality objectives
for different uses of water to date are as follows:

- The 1975 Directive on surface water intended for the abstraction of cdrinking water
(75/440) and the 1979 Directive on sampling of surface water for drinking (79/869);

3 By way of comparison, the first significant measure in the area of air pollution was only adopted by the Council of
Ministers in 1980.
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- The 1975 Directive on bathing water (76/160);

- The 1978 Directive on water for freshwater fish (78/659);

- The 1979 Directive on shellfish waters (79/923); and

- The 1980 Directive on drinking water (80/778).

The 1980 Directive on drinking water is of particular importance with respect to agricultural
water pollution (Carney 1991). EC countries were to ensure that all public and private water
supplies for human consumption meet certain standards by mid-1985 unless derogations or delays
were granted. Maximum admissible concentration (MAC) levels and guide levels (GL) for 62
parameters and minimum required concentrations (MRC) for four parameters are laid down in
seven categories. It is mandatory for the EC countries to set values for all parameters, which may
not be higher than the MAC or lower than the MRC. The categories include "substances
undesirable in excessive arnounts" such as nitrate, phosphorus, copper, and "toxic substances"
such as cadmium and pesticides. When this Directive was drafted, groups of experts from the
member countries considered at great length recommendations made by the World Health
Organization (WHO), studies on the toxicity of heavy metals, and the health effects of
microbiological factors. The Directive then established for nitrates a MAC of 50 milligrams per
liter, based on toxicological considerations, and a GL of 25 milligrams per liter. Member countries
are to take 25 milligrams per liter as a basis. For pesticides and related products a MAC was set at
0.1 micrograms per liter for each pesticide, which is the level of detection, and 0.5 micrograms per
liter for the total amount of pesticides present in a drinking water sample (Table 15).

Control of the Discharge of Dangerous Substances

Up to now, the following measures have been adopted:

- The 1976 framework Directive on the discharge of dangerous substances into the
aquatic environment (76/464);

- The 1979 Directive on the protection of groundwater against pollution caused by
dangerous substances (80/68);

- The 1983 Resolution on the implementation of the 1976 framework Directive on "black
list" substances;

- Five "Daughter" Directives on the implementation of the 1976 framework Directive on
"black list" substances dealing with mercury (82/176 and 84/156), cadmium (83/513),
hexachlorocyclohexane (lindane) (84/491), and DDT, pentochlorphenol, and
carbontetrachloride (86/280); and

- Pollution reduction programs for the "grey list" substances of the 1976 framework
Directive.

The 1976 framework Directive is particularly important given that it determines the basic
principles of the fight against water pollution in the Community, and that it was followed by a large
number of application or "Daughter" Directives. The 1976 Directive was a hard-fought
compromise. The main difficulty, which was both philosophical and economic, concerned the need
to establish whether Community policy on dangerous substances discharged into the aquatic
environment should be based, as the Commission proposed, on fixing "emission standards" or on
"quality objectives" for the water in question. Emission standards fix the maximum permissible
quantities of pollutants to be discharged into the aquatic environment. Quality objectives, which are
considered to be less restricting, are based on the desired quality of the receiving water depending
on its final use (for example, drinking, bathing, water for freshwater fish, and shellfish water).
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The compromise, known as the "parallel approach," gives a certain priority as far as principles and
presentation are concerned to emission standards, but also allows for quality objectives, even if the
latter are considered rather the exception than the rule.

The Directive groups dangerous substances into two categories, "List I" and "List II." In
general, List I includes substances considered to be more dangerous than those in List II. For
controlling List II substances, all discharges liable to contain those substances require prior
authorization, with emission standards being laid down. For controlling List I substances, EC
countries may choose between two regimes. The preferred regime entails emission standards that
conform to limit values governing the maximum concentration and quantity of the substances
allowed to be discharged. The alternative regime establishes emission standards set by reference to
quality objectives. It was the United Kingdom that objected to limit values for List I substances,
which resulted in the Directive having two alternative regimes for List I (Haigh 1986).

Measures Specific to Controlling Pollution in Certain Branches of Industry

The First Environmental Action Program envisaged that special legislation would
eventually be introduced to cover the pollution effects of particular industries, starting with pulp
and paper, titanium dioxide, and iron and steel, moving on to fertilizers, petrochemicals, leather,
food, and woolcombing, and so on. This suggestion elicited such opposition on principle and for
the protection of the interests of national industries that proposals were only put forward with
respect to two specific industries--pulp and paper, and titanium dioxide--and only that concerning
the latter industry was adopted.

Surveillance and Monitoring of Water Quality

According to the First Environmental Action Program, the aim of surveillance and
monitoring is to establish a system of information exchange of the data collected at the national
level, and to entrust the Commission with the task of analyzing this information to ensure
conformity at the Community level. With respect to water quality, specific legislation on
surveillance and monitoring has been adopted:

- The 1977 Decision on information exchange on freshwater quality (77/795); and

- The 1986 amendment (86/574).

The objective of this legislation is to characterize levels of stream pollution as a basis for the
Community Water Pollution Policy. It monitors long-term trends in water quality and improvement
due to national and Community actions and provides a means of comparing results from selected
measurement stations that agreed to provide information on fifteen water quality parameters, while
the remaining three parameters are measured where possible. Measurement techniques are not
prescribed but guidelines are established to report results, including the description of sampling
and measurement procedures (Commission of the European Communities 1987b).

Protection of the Sea Against Pollution

The First Environmental Action Program recognized that marine pollution is one of the
most dangerous forms of pollution due to the effects it has on the fundamental biological and
ecological balances governing life on Earth, the level of pollution already reached, the diversity of
pollution sources, and the difficulty in ensuring that any measures adopted are complied with. The
Council has accepted various measures, and has given the Commission authority to participate in
negotiations in the international sphere.

In an effort to improve the standards of effluent treatment, EC environment ministers
adopted a Directive on municipal wastewater in March 1991 (Coghlan 1991). The Directive, which
had to be implemented into national law of member countries by June 1993, sets out the minimum
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standards of wastewater treatment needed for both municipalities and certain industries, including
milk, fish, potato, and meat processing. Municipal works serving population centers of more than
2,000 people must ensure that effluent receives secondary, biological treatment before discharge.
This requirement must be introduced by the year 2005. Population centers of more than 15,000
will have to introduce similar levels of treatment by the year 2000. It will, however, be possible to
have derogations from these values in order to adapt treatment to local conditions. Where the
receiving waters are less sensitive, for example in estuaries and open sea, only primary treatment
will be required. Additional treatment may be required where receiving waters are deemed more
sensitive, for instance, where eutrophication is, or may become, a problem. In such cases, tertiary
treatment would be used to eliminate nitrogen and phosphorus from the effluent. A benchmark
figure for what constitutes eutrophication is 50 milligrams of nitrogen per liter.

IMPACTS ON WATER QUALITY

According to Haigh (1986), any attempt to broadly assess the impacts of EC environmental
policy must involve three steps: First, an examination of the legislative texts themselves to
determine their intentions; second, consideration of the way each item of Community legislation
has been translated into national legislative and administrative measures in the EC countries (formal
compliance); and third, an assessment of what has happened in practice (practical compliance).
These steps should be followed for each item of EC legislation in each EC country. To assess the
achievements of the Community Water Pollution Policy with respect to water quality in the various
EC countries, ideally the same steps should be followed.

The previous section reviewed the legislative texts of the Community Water Pollution
Policy. With respect to evaluating formal and practical compliance, Carney (1991) points out that
the absence of any regular EC monitoring of compliance and the scarcity of information published
by member countries mean that it is not possible to authoritatively assess level of compliance
throughout the Community. Officials in DG XI, the EC Directorate responsible for environmental
matters, state that they receive a much larger number of complaints from some EC countries than
from others, but they acknowledge that this is not a good test of the degree of compliance in the
different EC countries. Politically contentious issues, the tradition of making or not making
information about water quality public, the level of activity of environmental groups, and the
different forms of water management organizations all contribute to different levels of awareness
about water quality standards. Thus complaints can represent political interest as much as they can
reflect real problems.

Due to these shortcomings the following will focus on an assessment of formal and
practical compliance with respect to the 1980 Directive on drinking water, of particular
importance with respect to agricultural water pollution. The assessment is based on Carney's
argument (1991) and is mainly from the point of view of the water supply industry. While
emphasizing that the verified facts on the subject of compliance with respect to the Directive are
few, Camey offers some generalizations that include:

- Regarding formal compliance, most EC countries have now incorporated the Directive
into national law. There are few departures from the limits laid down in the Directive,
but some national differences infringe on a strict legal interpretation of the EC
legislation. For example, some EC countries have omitted parameters, some have set
less stringent limits for particular parameters, and some have not set limits for
parameters having only guide levels.

- Across the different EC countries are a large variety of organizational arrangements for
water management, ranging from full public or municipal ownership and operation to
full private ownership and operation, with other arrangements in between. Whatever
the form of ownership and operation, however, there is always significant public
regulation, and the determination of standards is always a public responsibility.
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- Arrangements for monitoring compliance differ among the EC countries. For example,
in some there is external auditing of potable water quality, including separate sampling
and analysis. The specification of analytical requirements in national regulations varies
considerably among EC countries. In some the sampling locations are specified, but in
others only a broad description is given and agreement by the competent local authority
is required.

- Regulations usually require reporting occurrences that exceed maximum admissible
concentrations (MACs), but in many cases local practice restricts this to health-related
determinants.

- Penalties, including fines or imprisonment, are provided for infringement of the
regulations in some EC countries, but no case is known in which these have been
applied.

- Across all EC countries, 20 parameters that have MAC values specified in the Directive
have caused compliance problems. Some of the problems relate to naturally occurring
substances. Pesticides and nitrate are the parameters causing the most widespread
difficulties.

- Protection zone policies are not yet widely adopted. Some reservations concerning the
effectiveness and practicality of this approach in reducing contamination of
groundwater have been expressed on technical and financial grounds, but in reality, it is
more a matter of political will than practicality. Such measures are longterm in their
effects, and to reduce increasing levels of pesticides and nitrate they will need to be
introduced and effectively enforced.

- There is usually no requirement in the regulations for informing the public of the results
of compliance monitoring, although in some cases they are available on request.

Some weaknesses in practical compliance seem to be fairly common throughout the EC countries.
The main problems concern failures to meet the limits set for nitrates and pesticides.

- The MAC for nitrates is 50 milligrams per liter. Although most EC countries are
seeking to work to that limit, most of them have found difficulty in doing so in view of
the steady accretion of nitrate in water supplies following intensive farming practices in
the last three of four decades. The water suppliers' view is that the polluter, namely the
farmer, should "pay" for the reduction of nitrates in water by adapting farming
methods. This view is also influenced by the limited scope for reducing nitrate levels by
blending and the disadvantages associated with denitrification plants, at least from
experience to date.

- Similar considerations arise with respect to pesticides. The EC requirements set MACs
of 0.1 micrograms per liter for each pesticide and 0.5 micrograms per liter for the total
amount of pesticides present in a drinking water sample. The limits were not set on the
basis of toxicity but essentially as a zero requirement. As with nitrates, these limits are
exceeded in most member countries. Treatment by means of activated carbons removes
some, but not all, of these substances and is expensive and inconvenient for smaller
groundwater sources. In 1989 the European water suppliers, through the European
Union of Water Undertakers (EUREAU), sent a paper to the DG XI that called for
controls at the source as the only means of approaching the limits.

Concluding, the Community Environmental Policy in the area of water pollution relied
primarily on a regulatory approach. The legislative measures adopted since the 1970s are related in
particular to setting quality objectives for particular uses of water, and reducing pollution caused by
the discharge of certain dangerous substances with emission standards combined with quality
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objectives. Both emission standards and quality objectives are performance standards (Anderson et
al. 1990). Whereas an emission standard is usually defined in terms of an established maximum
discharge rate, a quality objective is defined in terms of minimum levels of environmental quality
(or maximum pollutant levels) in ground and surface waters.

The EC experience shows that these methods have had some success in reducing point-
source pollutants (that is, substances that can be traced to a precise source such as a pipe or ditch).
But, they have been less successful in combatting nonpoint pollutants such as nitrate and pesticides
from agriculture. These pollutants are difficult to trace to a precise source, since they arise from
runoff and leaching from manure disposal areas and from land used for crop and livestock
production. Thus, abatement is difficult and must rely more heavily on measures that affect
agricultural practices. Yet this issue has never been explicitly addressed by the Community
Environmental Policy.

Nevertheless, EC environmental policy has evolved considerably in the past two decades.
As emphasized by the Organization for Economic Co-operation and Development (OECD)
(1989a), the first generation of environmental policies in the Community as well as in other OECD
countries began as a result of public concern about environmental pollution, and was mainly
conceived in terms of curative measures. The second generation gradually evolved in the 1970s
toward more preventive measures. This approach was promoted in the First Environmental Action
Program (1973 to 1976), which based the Community Environmental Policy on the principle that
prevention is better than cure. During the 1980s environmental policies of the third generation
emerged as policymakers turned their attention increasingly to developing mechanisms that ensure
that environmental factors are an integral part of policy formulation, development, and
implementation. A first indication of this approach at EC level was the Third Environmental Action
Program (1982 to 1986), which as mentioned above, spelled out the desire of both the
Commission and Council to integrate environmental policy into other sectoral policies of the
Community. As a result of this, new EC policies that emerged in the second half of the 1980s tried
to integrate environmental and agricultural objectives. These new policy directions are discussed in
the next section.

V. TOWARD INTEGRATION: NEW POLICY DIRECTIONS FOR
CONTROLLING AGRICULTURAL WATER POLLUTION

NEW DIRECTIONS IN THE CAP

In the beginning of the 1980s there was a growing recognition that the positive results of
the CAP, such as the security of food supplies and the availability of a wide range of quality foods
at reasonable prices, had been achieved at high costs to the Community. These costs included:
mounting farm surpluses and rising agricultural expenditure coupled with declining farm incomes
and increasing strain on the world markets for agricultural goods. In addition, the negative
environmental impacts of agriculture became increasingly obvious. Gradually the idea was
accepted that guaranteed prices and outlets should be restricted to certain maximum quantities, that
farmers should contribute more toward the costs of surpluses, and that the growing concern about
agriculture's impact on the environment could no longer be neglected.

A first step in this new direction was a policy paper submitted by the Commission in July
1985 on the "Perspectives for the Common Agricultural Policy," known as the Green Paper
(Commission of the European Communities 1985a). It emphasized the need for agricultural policy
to take the environment into account. It noted that "the role of agriculture in a modem industrialized
economy is increasingly perceived to include not only strategic, economic, and social functions,
but also the conservation of the rural environment. At a time when the Community is self-sufficient
in many agricultural products, and therefore obliged to manage its productive capacity in a prudent
way, environmental considerations even gain in importance." The Green Paper accepted that
"agriculture has to be considered as a sector of economic activity, which, like other sectors with
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potentially harmful activities, should be subject to reasonable public prescriptions and controls
designed to avoid the deterioration of the environment," and that "in general the principle of
polluter pays would apply and it would not be normal for farmers to expect to be cornpensated by
the public authorities for the introduction of such rules."

The Green Paper initiated an extensive debate on the future of agriculture in the
Community. At the end of this debate a number of guidelines were adopted in a Commission
Memorandum of December 1985 called "A Future for Community Agriculture." Its
proposal can be summed up as follows (Commission of the European Communities 1985b):

- Progressive reduction of production in surplus sectors, by means of a price policy
reflecting market demand;

- Taking into account the income problems of small family farms in a more effective and
systematic manner;

- Supporting agriculture in areas where it is indispensable for regional development,
maintaining social balance and protecting the environment; and

- Promoting an increased awareness among farmers of environmental problems.

The Memorandum noted that there is a growing interest in all matters relating to
environmental protection. And: "Agriculture is thus increasingly affected, partly because of the
measures to control the misuse of pesticides and fertilizers or to regulate certain forms of stock-
farming. In this context the adoption by certain member states of legislation on intensive stock-
farming (particularly pig-farming) is now conferring some urgency on the question of common
action, not only with a view to protecting the environment but also to ensure fair conditions of
competition. Similarly, indefinite exemption from the principle that the polluter pays can hardly be
given to agricultural holdings, least of all to those which, in terms of the way they are structured
and operate, are to all intents and purposes industrial undertakings." Since the introduction of
certain constraints obliges farmers to alter habitual production techniques, the Commission
intended to make available the necessary technical assistance, in particular by promoting research
and experimentation on the production techniques best suited to achieve the desired objective along
economically satisfactory lines.

Based on this Memorandum, a reform of the CAP was initiated. The European Council
decisions of February 1988 marked the beginning of a new phase in the policy on prices and
markets with the introduction of the so-called stabilizer package. While using different techniques
adapted to the characteristics of each market organization, the reforms had the common aims of
lowering the price when production exceeds given thresholds ("stabilizer mechanism"), increased
participation of producers in financing expenditure (for example, cereals), and reducing the
guarantees provided by intervention. For the first time, the Council agreed upon a budget ceiling
for agricultural expenditure by linking it to trends in the Community's GDP. The stabilizer package
was accompanied by various measures in the area of the policy on agricultural structures, including
schemes for set-aside, extensification, and early retirement (European Communities 1989a).

- Farmers wishing to take part in the scheme for set-aside were required to take at least
one-fifth of their arable land out of production for five years. They could either leave
the land fallow, plant trees, or use it for nonagricultural purposes. Depending on the
quality of the soil and the average crop yields, the farrners received a premium to make
up for loss of income.

- Farmers wishing to participate in the scheme for extensification were required to reduce
production in a sector that is in surplus by at least 20 percent, without increasing
production in another sector in which there are surpluses. The undertaking related also
to a period of at least five years and was supported by the Community.
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- The early retirement scheme was introduced for farmers who are over 55 years of age.
It could take one of two forms, and the form selected determined the level of the
pension provided. One alternative was to set the land aside or to use it for
nonagricultural purposes (for example, afforestation). The other altemative was for the
land to be sold or leased on a long-term basis to expanding farmers who had to assert
not to increase the output of surplus products.

In June 1988 a Commission Communication on "Environment and Agriculture" dealt
in particular with the consequences of recent developments in agriculture on the environment
(Commission of the European Communities 1988). The Communication emphasized the polluter
pays principle, but noted that "this must be done in conjunction with the other policies tailored to
meet the particular needs of the rural population." With respect to water quality objectives,
problems in many areas of intensive agriculture were identified, including "eutrophication, nitrate
and pesticide pollution mainly as a result of misuse and/or overuse of chemicals, animal manures
and other organic material."

The Commission reviewed the recent CAP reform and pointed out that, on the one hand,
the new policy on prices and markets, indispensable for economic and financial reasons, will at the
same time discourage unjustified intensification that is harmful to the environment. On the other
hand, reinforcement of the policy on agricultural structures with set aside, extensification, and
early retirement schemes, which is intended to improve and diversify farmers income, will also
permit the promotion of beneficial effects on the environment. The Commission planned "to
promote a thorough study on the use of economic instruments as a means to reducing consumption
of chemical fertilizers and pesticides, thus decreasing their impact on the environment, in particular
on water resources." With respect to the latter, the Commission announced the revision of the
proposal for a Directive concerning the marketing of plant protection products and a new proposal
for a Directive concerning the protection of fresh surface and groundwaters and coastal waters
against pollution from livestock manure and from overuse of nitrogenous fertilizers. In addition,
extension services in all member countries should be trained and equipped in a way as to be able to
contribute toward a less intensive and less polluting agriculture. Establishment of good agricultural
practice codes could be a helpful tool. More funds would be needed for research in those areas of
low input agriculture, such as integrated pest control or organic farming, where research is
generally less advanced than for conventional high input agriculture. Concluding, the Commission
stated that the current reform of the CAP provided an excellent opportunity to efficiently integrate
the economic, social, and environmental elements.

NEW DIRECTIONS IN THE COMMUNITY ENVIRONMENTAL POLICY

Concurrent with the emergence of new policy directions in agriculture in the mid-1980s,
there was an evolution of new perceptions as to the importance and role of Community
Environmental Policy. As pointed out in Section IV, the Third Environmental Action Program for
1982 to 1986 had already indicated a new policy with the promotion of the preventive approach,
and requiring integration of environmental requirements into planning and execution of actions in
many economic and social sectors.

In the mid-1980s new directions in the Community Environmental Policy became evident
with two conclusions by the European Council. The first of these was the Single European Act,
and the second was the conclusion reached at the Brussels Session in 1985 (DOCTER 1990). The
first of these conclusions was the decision of the European Council to propose the inclusion of a
section on the environment in the amended 1957 Treaty of Rome. The drawing up of a new treaty
took place in 1985. It resulted in production of a text called the Single European Act which set
the end of 1992 as the target date for the completion of the Community's "internal market." In
addition to that, the Single European Act contained a special part on the environment that consists
of three articles (Johnson and Corcelle 1989):
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- Article 1 30R established the objectives, principles, and conditions for implementation
of the Community's action on the environment. The objectives are to preserve,
protect and improve the quality of the environment; to contribute toward protecting
human health; and to ensure a prudent and rational utilization of national resources.
Action by the Community relating to the environment should be based on the
principles that preventive action should be taken, that environmental damage should
as a priority be rectified at source, that the polluter should pay, and that the
environmental dimension should be a component of the Community's other policies.

- Article 130S dealt with the decision procedure on environmental matters within the
Council. Contrary to the Commission's proposal, which had argued in favor of the
qualified majority vote, the Single European Act retains the rule of unanimity for
environmental matters except in those relating to the internal market.

- Article 130T specified that the measures taken by the Community do not prevent any
member country from maintaining or introducing more stringent protective measures,
provided that these are compatible with the Treaty.

Additionally, Article 100A, in the part on the "internal market," acknowledges the need to
combine free trade objectives with a high level of environmental protection. This inclusion of the
environment in the Single European Act represented official recognition by the national
governments of the Community's responsibility in the area of the environment, thus regularizing a
situation, that had actually been in existence for a number of years.

The second conclusion of importance for environmental policy was the recognition by the
European Council at its Brussels Session in 1985 that environmental protection policy can
contribute to improved economic growth and job creation. The European Council went on
affirrming its determination to give environmental policy the dimension of an essential component
of the economic, industrial, agricultural, and social policies implemented by the Community and its
member countries. It asked that the years to come be marked by significant progress in Community
action for environmental protection in Europe and the rest of the world (DOCTER 1990).

Both the Single European Act and the conclusions reached at the Brussels session set the
agenda for and the orientation of the Community's Fourth Environmental Action Program
(1987 to 1992). This Program reflected the fundamental improvement in the status of
environmental policy under the Single European Act by calling for protection of the environment to
become an integral part of EC and national policies, in particular the CAP, as well as regional,
social, and development policies (DOCTER 1990). It also reinforced the Community's
commitment to preventive environmental policies, and proposed that the Community should
generally adopt a "multi-media" approach. This approach is based on recognition that pollutants
can move between different environmental media, and that stringent controls over discharges to
one medium can result in increased discharges to another medium. To improve or maintain
environmental quality the Commission intends to develop the use of economic instruments and
agreements with polluters in support of Community legislation.

In addition, the Commission intended to step up efforts to improve implementation of EC
legislation. Monitoring of environmental legislation should be given priority with regard to both
formal and practical compliance. To this end, the Commission would not only continue to pursue
and intensify legal actions under Article 169 of the Treaty, it would also increase dialogue with
national and regional administrations and propose, if appropriate, the appointment of a body of
Community environment inspectors. It would endeavor in addition, to increase public awareness
and to provide more information to local authorities and environmental protection associations.
With this in mind, the Commission intended to allow the public access to a computerized
Community data bank on the implementation of Community law, to organize training seminars,
and to encourage private individuals and associations to bring to its attention cases of failure to
respect Community legislation.
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Finally, regarding EC water pollution policies, the Commission stated that there may be a
case for reviewing the advantages and limitations of the so-called "parallel" approach established
by the 1976 Directive on the discharge of dangerous substances into the aquatic environment
(Section IV). The Commission would reflect on the possibility of developing proposals for a more
coherent pollution control policy. Meanwhile it was intended to accelerate the task of establishing
emission limits and quality objectives for List I and List II substances. The Commission, however,
pointed out that measures to protect the aquatic environment are by no means complete. Proposals
would be made for Directives on control and reduction of water pollution resulting from spreading
or discharge of livestock effluents and excessive use of fertilizers and pesticides. Advisory and
education actions are also necessary to increase farmners' awareness of the problems that may arise.
In this way agriculture, like the other sectors, would contribute to the Community's efforts to
reduce water pollution (DOCTER 1990).

THE FUTURE OF THE CAP: TAKING THE ENVIRONMENT INTO ACCOUNT

In the beginning of the 1990s new attempts have been made for a reform of the CAP more
fundamental than the one in 1988. It became evident that the stabilizer package and accompanying
measures adopted in 1988 could not solve the underlying problems of EC agriculture. They had
some impacts insofar as the rapid expansion in agricultural production had been halted. This trend,
accompanied by a relatively favorable world market situation in 1988 and 1989, allowed the
Community to go through two marketing years without any great problem. In 1990, however, the
CAP was again confronted with a serious crisis. Surpluses in a number of commodity markets
were increasing again, and the budgetary costs for 1991 were expected to rise by 20 percent
compared to spending in 1990 (Commission of the European Communities 1991a).

In December 1990 a proposal was prepared by the Directorate General for Agriculture for
the Agriculture Commissioner from Ireland, Ray MacSharry. In January 1991 MacSharry gave a
speech based on that proposal to a closed meeting of the member countries (Inside U.S. Trade
1991). MacSharry said that the stabilizer package of 1988 did not attack the underlying problem of
EC agriculture, which is that support in the CAP remained tied to the quantity produced. This gave
a permanent incentive for higher production and intensification. It also had adverse effects both for
the market and for the environment through excessive use of polluting inputs and destruction of the
countryside. With respect to the accompanying measures of 1988, he pointed out that they have not
been applied as intended. Only 2 percent of the cereals area had been set aside, and most often it
was land with low yields that has been withdrawn. The extensification scheme had begun to be
applied but, apart from one EC country, it operated essentially on an experimental basis. The early
retirement scheme applied in one EC country only.

For the future of the CAP MacSharry proposed significant price cuts and reductions in
quotas. However, in order to keep the maximum number of farmers on the land, he proposed a
supplementary support scheme that would favor small farmers. Larger farmers would be forced to
participate in set-aside programs in order to be compensated for losses resulting from lower
support prices. In addition, they would get lower reimbursements for price cuts than smaller
farmers. This focus of policy recommendations led to sharp criticism by both Commission
members and EC countries.

One month later, in February 1991, the Commission presented a Communication to the
Council on "The Development and Future of the CAP," which mainly followed the
analysis and approach of MacSharry (Commission of the European Communities 1991a). This
Communication did not present reform proposals in detail but presented certain guidelines for
general reflection. It stated that the guidelines, while underpinned by the three basic principles of
the CAP--single market, Community preference, and financial solidarity--opted for new objectives
for the CAP that would take account of the need for competitiveness and market balance, better
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distribution of support, recognition of the dual role of farmers as food producers and guardians of
the countryside, and promoting extensification, both in the interests of market balance and the
environment.

The Commission essentially proposed reductions in prices and quotas, which would be
introduced on a progressive basis in order to give member countries and producers the opportunity
of adjusting to the new situations. Compensations would be paid for the resulting income losses
with modulation of support in function of the size of holding. The Commission argued that the
logic of support through public funds should aim at correcting inequalities by supporting those
who derive fewer advantages from the market organizations, that is, the smaller farms. With
respect to protection of the environment, the Commission intended to take measures to encourage
farmers in the use of methods less damaging to the environment. These measures would be
implemented through coherent multiannual programs to be negotiated among the Commission,
member countries and the farmers, and aim at significant cuts in the use of polluting inputs. They
would be complementary to the other proposed measures, which would operate so as to discourage
intensification. Also, in cases of environmental problems directly attributable to intensive farming,
consideration could be given to linking payments of direct aid to environmentally sound farming
practices; to be defined locally.

The Communication of February 1991 was followed by a Commission Communication to
the Council and the European Parliament of July 1991 on "The Development and Future of
the Common Agricultural Policy" which specified the reform proposals in more detail
(Commission of the European Communities 1991b). Basically, the Commission proposed drastic
cuts in prices and quotas. The target price for cereals, for example, would be lowered by 35
percent. Farmers should be compensated for the lower prices, but in a manner that would reduce
production and reflect greater concern for the environment. The amount of these direct income
transfers would be linked to factors of production (for example, size of holdings or numbers of
livestock units). The Commission expected that this proposal would require putting together a
complex series of data with a good deal of administrative checking and on-the-spot controls.
However, it was the primary responsibility of each EC country to administer the aid arrangements
properly and to take the necessary measures to apply Community rules effectively, while
respecting the common criteria laid down.

Along with these changes proposed in the market organizations, the Commission proposed
accompanying measures such as more attractive early retirement incentives, an enhanced program
for the afforestation of agricultural land, and a specific environmental action program in
agriculture. With regard to the latter, the following was proposed:

- A system of aids should be provided for encouragement of farmers to use production
methods with low risks of pollution and environmental damage. This system would
involve significant reduction in the use of potentially polluting inputs (fertilizers and
pesticides) in the case of crop production. In the case of livestock farming, reduction of
numbers would be sought where damage is being caused by overstocking. Participating
farmers would have to respect constraints in their farming methods and would be paid
compensation in return for the associated losses. The constraints would be determined
in the light of the different environmental situations and the particular needs of each
region or zone concerned.

- Besides that, similar systems of aids should be set up to promote environmentally
friendly farm land management in order to conserve or reestablish the diversity and
quality of the natural environment, and ensure the environmental upkeep of abandoned
agricultural land. Also, a provision allowing the set-aside of agricultural land on a long
term basis (20 years) for environmental purposes would be established.

These new arrangements would be managed within the framework of pluriannual programs
negotiated between the EC countries and the Commission. These programs would define the
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measures required in the areas concerned, the amount and modulation of the premis, conditions to
be met by beneficiaries, and control procedures. The level of the various aids would be fixed
within the programs so as to be attractive in the regions concerned. The aids proposed would be in
the framework of contractual arrangements between farmers and recognized authorities.

In September 1991, the time of completion of this study, these Commission proposals
were intensively debated in the member countries. It was hard to say if the Council would go along
with these Commission proposals, which would bring about dramatic policy changes in the CAP
and a new relationship between agriculture and the environment. There was, however,
considerable pressure for change. Surpluses were increasing; between 1973 and 1988 volume of
agricultural production in the EC increased annually by 2 percent, whereas internal consumption
grew annually only by 0.5 percent . This development had led to a costly build-up of stocks
(valued at 3.7 billion ECU in the 1991 budget). It also had led to the Community having to export
more and more onto a stagnant world market. This situation partially explained the tensions
between the Community and its trading partners as well as the difficulties in international trade
negotiations. The growing surpluses were reflected in budgetary costs. In 1975 the Guarantee
budget of the Europeai Agricultural Guidance and Guarantee Fund (EAGGF) was 4.5 billion
ECU. This had risen to 11.3 ECU in 1980 and to 31.5 billion ECU in 1991 (that is, 11.5 billion
ECU at constant 1975 prices). In 1992 EAGGF spending was expected to increase by 4 billion
ECUs or 12.5 percent compared to the budget of 1991 (Commission of the European Communities
1991 a).

According to an article in the 25 September 1991 issue of The Wall Street Journal, EC
agriculture ministers eased their criticism of the July proposals but maintained wide-ranging
reservations about it. In order to wrap up the CAP reform effort in 1992, working groups at EC
level were going to revise the proposals.

Concluding, the EC environmental policy, on the one hand, increasingly emphasized that
environmental protection in order to be effective has to be an integral part of other EC policies, in
particular the CAP. According to the Fourth Environmental Action Program, the Community
Environmental Policy even intended to adopt new legislation in the area of water pollution, that
specifically addresses the negative impacts of agriculture. The EC agricultural policy, on the other
hand, reflected to a growing extent concern about environmental problems. It was obvious,
moreover, that the CAP reforms of 1988 and the recent, more radical reform proposals aimed
primarily at reducing surpluses and budgetary costs as well as trade conflicts. If the CAP were to
be reformed as proposed by the Commission in July 1991, product prices would be drastically
reduced and agricultural incomes would not be tied as closely to the quantity produced as before
but would consist in part of direct income transfers. Generally, a reduction in price support
measures can be expected to lead to environmental improvement through reduced use of inputs
such as pesticides and fertilizers, and the induced structural changes which are likely to lead to
adoption of less intensive production practices.

VI. COUNTRY APPROACHES TO AGRICULTURAL WATER POLLUTION

In order to understand the country approaches to agricultural and environmental policies it
is necessary to bear in mind the framework of Community policy on agriculture and the
environment. At the same time, an analysis of the CAP and the Community Environmental Policy
would be incomplete without taking into account national policies. This section therefore discusses
national agricultural policies and environmental policies dealing with agricultural water pollution. It
focuses on the policy approaches of four EC countries: France, Germany, the Netherlands, and the
United Kingdom. Each of the four surveys deals with the respective agricultural policy, the water-
quality related environmental policy, and new agroenvironmental policies for controlling
water pollution. In addition, each survey provides background information on the broader context
of constitutional arrangements for government administration in the respective country.
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In the case of agricultural policy, the EC has gradually taken over a large share of the
member countries' agricultural decisionmaking. The policy on prices and markets, for example,
has become the exclusive responsibility of the Community. The course of this policy is decided
jointly within the institutional setting of the EC, and the measures taken are binding on all countries
concerned. The scope of EC decisionmaking does not, however, extend to all measures affecting
agriculture. Such matters as direct taxation and social security for farmers and farm workers are
still national responsibilities. The same applies to many special arrangements designed to cope with
particular conditions in a given region or a given member country (European Communities 1989a).
Taking this into account, the surveys review the respective agricultural sector, and then summarize
the approach to agricultural policy.

In the case of environmental policy, the Community Environmental Policy embodied in
items of EC legislation is now so extensive that it has considerably influenced the national
legislations. Those member countries that a few years ago had only rudimentary environmental
policies are using EC legislation as the frame for creation of their own policies, while member
countries with well developed policies are having to extend them or modify them in places to
accommodate EC legislation. Nevertheless, national environmental policies on water pollution are
not simply a reflection of Community Environmental Policy. Given that, the surveys deal with
national environmental policies on water pollution including legislation, institutional setting, and
implementation of EC Directives, particularly the implementation of the 1980 Directive on drinking
water.

Each of the four surveys concludes with an overview of new agroenvironmental
policies for controlling water pollution. Most of these policies have emerged during the second
half of the 1980s. Often they are linked with efforts to comply with the standards set in the 1980
Directive on drinking water, and above all with the limits for nitrate, phosphate, and pesticides.
Agroenvironmental policies vary not only from country to country but often from region to region
within countries. Since the scale and complexity of these policies is great and detailed information
is often not readily available, only a selection of issues is discussed here.

FRANCE

France is a republic. Under the 1958 constitution, legislative power is held by a bicameral
Parliament, comprising a National Assembly and a Senate. The President of the Republic, who is
directly elected, holds executive power and appoints a Council of Ministers, headed by the Prime
Minister, who administers the country and is responsible to Parliament (Paxton 1989). France is a
unitary state divided into about one hundred Departements. The Departements are grouped together
into Regions. Each Departement is further subdivided into Arrondissenments and Cantons, which
have little administrative significance, and Communes. The latter can vary considerably in size and
have a locally elected Conseil Municipal headed by the Maire (Haigh 1986).

Each Departement has a double administrative function. It manages departmental affairs
with its own budget, with decisions being taken by the elected Conseil General. At the same time,
the Departement is a subdivision of central government. Until 1981 the Prefect, nominated by the
President of the Republic, was both head of the central government administration in the
Departement and also the executive responsible for carrying out decisions of the Conseil General.
The reform for decentralization of January 1983 has to some extent separated central from
Departement government. The Prefect is now only the executive of the State and deals exclusively
with central government affairs at the level of the Departement. Some responsibilities have been
transferred to the Maires, and some previously national functions have been transferred to the
Conseils Generaux.

Water pollution control is handled at the level of the Departements, but in addition six Basin
Financial Agencies have important functions in financing investments for water pollution control.
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Agricultural Policy

Agricultural Sector. France has always seen herself an agricultural country with
enormous potential. Yet up to the middle of this century, agricultural productivity was relatively
low. In 1946 the agricultural labor force still amounted to 36 percent of the total working
population. In the 1950s the situation changed as a result of the sharp postwar increase in demand
for food, the emergence of favorable nonagricultural employment opportunities, and the resulting
creation of incentives for structural change and mechanization. The postwar decades were marked
by an average rate of growth in agricultural production of close to 3 percent per year. In the late
1950s France's supply was already outrunning domestic demand in major commodities like cereals
(Duchene et al. 1985).

France had nearly half the farm land in the Community of Six, and in the Community of
Twelve the country accounts for almost a fourth of the value of final agricultural production (Table
1). In 1986 France had over 1 million farms averaging about 27 hectares. Of the farms, 22 percent
exceeded 40 hectares and accounted for about two-thirds of total farm sales. At the same time, over
half of French farms were still less than 20 hectares and produced only 14 percent of output.
Agriculture employed 7.3 percent of the work force and accounted for 3.7 percent of GDP in
1986. The principal products and exports of French agriculture are cereals, oilseeds, meat, dairy
products, and wine. Exports go mainly to other EC countries. The most important French
agricultural imports are fruits, vegetables, and coffee. In 1986 French agricultural exports
amounted to over $20 billion, 17 percent of total exports, while agricultural imports were $15.6
billion, 12 percent of total imports (United States Department of Agriculture 1988).

Policy Approach. The immediate government concern in agriculture is dominated by
farm incomes, which are affected principally through French influence on CAP price support
measures. Longer term agricultural policy objectives are to continue development of French
agricultural production and exports. Expansion in agricultural production is promoted to reduce
unemployment and prevent depopulation of the countryside and the deterioration of many rural
economies. Smaller farmers in the southern and western regions of France represent two-thirds of
all farmers and have strong political influence. Agricultural exports are critically important to
French trade balances and have been called the "green petroleum" of the country. France has
always resented the large-scale imports of some agricultural products, particularly nongrain feeds,
which are seen to cause EC production surplus or to replace products that could be produced in
France. The government strongly resists attempts to modify the CAP through the general
imposition of production controls, particularly in crops, because of the country's natural
comparative advantage in crop production. The government is likely to support more market-
oriented policies associated with direct income assistance to disadvantaged farmers. France
believes that continued expansion of agriculture at the rapid rates of the past is still possible, even
with lower real prices for agricultural products (United States Department of Agriculture 1988).
The principal problems are thought to be many farms too small to be viable, inadequate farmer
training and skills, and insufficient farming support services.

Several institutions act to encourage expansion of agricultural production and exports,
particularly through structural reform and collective organization. The massive Credit Agricole is a
state bank, which provides subsidized loans to special borrowers such as new farmers,
cooperatives or farmners pursuing approved modernization programs. Linkages among farmers and
food processors, manufacturers and retailers in virtually every agricultural sector are provided by
the Organisations Interprofessionnelles, which have the powers to collect levies and fund certain
expansion programs. The Societes d'Amenagement Foncier et d'Etablissement Rural (SAFER)
facilitate and control the agricultural land market by buying available land, sometimes using their
right of preemption, and reselling it to enlarge medium-sized farms. The Societe pour l'Expansion
des Ventes de Produits Agricoles et Alimentaires (SOPEXA) is an agency to promote the food
industry and exports of agriculture. The Compagnie Francaise d'Assurance pour le Commerce
Exterieur (COFACE) insures export sales of all French products against defaults, including a

- 36 -



substantial portion of French cereal exports. Some insurance for exporters against unfavorable
exchange rate movements also is provided. In addition, France has made long-term agreements to
enhance agricultural exports and has encouraged the EC to pursue similar agreements.

Environmental Policy

Legislation and Institutional Setting. In France, legislation on any aspect of the
environment is drafted at central government level. Of particular importance with respect to water
pollution control is the Water Law of 1964, which introduced a policy of quality objectives for
each stretch of river to provide a guide for managing water. The law provided powers to fix
technical specifications for water according to use and to set time limits by which improvements
were to be made. A Circular of July 1971, which was further elaborated in March 1978, proposed
that maps of water quality objectives should be drawn up. It specified certain qualities for certain
uses. A Decree of February 1973, made under the Water Law of 1964, required all discharges to
water to be authorized.

A Law of July 1976 concerning Installations Classees provided a special procedure for
authorizing specified plants that create grave danger or inconvenience for health, safety, and the
protection of nature and the environment (Haigh 1986). This law applies equally well to the
agricultural sector, and thus, to buildings used for breeding and rearing animals. They must either
obtain authorization from, or declare themselves to, the Prefect.. However, certain types of
breeding establishments, such as dairy farms, are not classified. Other installations, particularly pig
breeding buildings, which fall below the classification threshold, do not require authorization or
declaration. They are subject only to departmental sanitary regulation (DOCTER 1990).

Parallel to articles of the Public Health Code, the River Domain Code and the Rural Code,
which prohibit or limit discharge in a comprehensive set of regulations, a Law of December 1984
and its implementation decrees specified the technical requirements for granting authorizations for
"the overflow, run-off, discharge or direct or indirect deposit of any type of material or substance
that could provoke or increase deterioration, modifying physical, chemical, biological, or
bacteriological characteristics" (DOCTER 1990).

The Ministry of the Environment is the principal coordinator of water policy. The Ministry
of Health is responsible for drinking water. At the level of the Departement decisions are made on
authorizations and water quality objectives, and standards are enforced. The Prefect has authority
over all services of the various ministries located at departmental or regional level and relies on
their advice. These include the Departmental Directorates of Agriculture and Forestry (DDA),
Physical Planning and Public Works (DDE), and Sanitary and Social Action (DDASS), as well as
the Regional Directorate of Industry and Research (DRIR) (Haigh 1986).

According to the Water Law of 1964, water issues are dealt with on a river basin basis.
Each basin is defined as a major river and its tributaries. There are now six of these in France
(Oliver 1990). In each river basin a delegated Basin Commission was formed. It serves as a
miniature "water parliament" whose members include, in equal proportions, elected officials (at
least one for each Departement in the basin); users such as industry, farmers, and fishermnen; and
representatives of the relevant ministries and departmental Prefects. In addition, for each river
basin a Basin Financial Agency was created. These Agencies are public organizations of a civil
character and financially autonomous. They are managed by a board that is composed of
representatives of local authorities, water users, and State representatives. They are headed by a
chairman named by the Prime Minister, and a director appointed by the Minister of the
Environment. Each Basin Financial Agency has the power to finance investments for water
pollution control. According to the priorities specified in a five-year plan, aid is allocated in
different amounts. It may take the form of subsidies or loans to local authorities, farmers, industry,
or parties undertaking projects ranging from building equipment to improving overall service and
conducting research. This is financed by a water and pollution levy, which is set jointly
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by water users represented in a Basin Financial Agency's board, the Basin Commission, and the
State. The levy includes a charge for water use, pollution fees, and river flow modification and
abstraction fees.

Although Basin Financial Agencies can finance investments for pollution control and levy
charges, they do not have the power to authorize discharges (Haigh 1986). They only play a
coordinating role in drawing up maps of water quality objectives, since rivers may cross several
Departements. However, responsibility for maps and enforcing standards rests at departmental
level. The system is complicated by the fact that there are two regimes for controlling discharges
from Installations Classees. Discharges are subject to emission standards set nationally on the basis
of what is technically possible in economically acceptable conditions, but should also respect the
quality objectives determined locally in maps of water quality objectives. The officials responsible
for quality objectives (from DDA) are not the same as those who determine the nationally
recommended emission standards (from DRIR). In practice, national emission standards are
regarded as more important and often prevail over quality objectives.

Implementation of Water Pollution Directives. While French environmental
legislation is drafted at central governmental level, its formal implementation is carried out at the
level of the Departement by Departmental Directorates responsible for a particular sector. Thus,
many functions are carried out by officials who are directly answerable to central government. This
has simplified formal compliance with EC Directives but has created difficulties with some
Directives dealing with rivers that cross the boundaries of several Departements (Haigh 1986). In
France formal implementation of Water Pollution Directives often takes a long time, since water is
the responsibility of many different organizations and agencies (DOCTER 1990). Much depends
on the ability of various local agencies to apply Directives effectively. A typical problem in this
regard is that the Ministry of the Environment must act at departmental level through agencies
answerable to other ministries, for which the environment may not be the highest priority. Whether
or not the Directives and other environmental policy measures are applied thus depends a good deal
on the goodwill of local officials and their awareness of environmental problems. However, there
is often a lack of a compelling sense of urgency in complying with European legislation.

EC Directives on water pollution have introduced no radical changes to the body of French
legislation. Since the legislation was already fairly comprehensive before the EC Directives on
water pollution were introduced, it is difficult to assess their impact and effectiveness. However,
notification of the Directives has speeded up the issue of decrees, orders, circulars, and technical
instructions implementing the main French laws, for example, the Law of July 1976 on
Installations Classees (DOCTER 1990). Issuing standards such as the 1980 Directive on drinking
water was welcomed by the French authorities, as no criteria had been defined in some cases.
Much attention has been focussed on the problem of nitrates as a result of the 1980 Directive. Part
of the population receives water with a much higher level as set as a limit in the Directive (Haigh
1986). The standards also have led to a higher investment in wastewater treatment. According to
OECD, only 52 percent of Lhe French population was served by wastewater treatment plants in the
late 1980s (Table 16). This matter has been given greater attention at national level as a result of the
1980 Directive, and efforts are now being made to increase the construction of purification plants.

New Agroenvironmental Policies

Agriculture is one of the activities of "resettlement, organization, and production" that must
observe the requirements laid down by the 1976 Law on the protection of nature. The governing
law for agriculture (Loi d'Orientation Agricole) of July 1980 refers to this obligation by setting out
the aims of agricultural policy as follows: "To promote the participation of farmers in the
conservation of heritage, the maintenance of the natural balance and the preservation of species of
vegetation and domestic animal breeds" (DOCTER 1990). Nevertheless, agriculture is--besides
domestic sources and industry--a major source of water pollution in France. This is mainly a result
of the intensive use of nitrate, phosphate, and pesticides.
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Nitrate pollution of the aquatic environment is severe. In 1987, for example, it was
reported that 2 million homes receive water containing more than 50 milligrams per liter nitrate,
which is the limit imposed by the 1980 Directive on drinking water (DOCTER 1987). In the
context of combating water pollution by nitrates, the Ministries of Agriculture and the Environment
in 1984 created an organization called CORPEN (Comite d'Orientation pour la Reduction de la
Pollution des Eaux par le Nitrates). It includes representatives from the agricultural profession,
public administration and water authorities. CORPEN's task is to increase knowledge about water
quality, contribute to a change in agricultural methods, improve the protection of aquifers against
infiltration, and promote education, information, and research in the area of water pollution. In
1985 a program was adopted by the Ministries of Agriculture and the Environment that
concentrated its activities on agricultural practices, especially fertilization with nitrogenous
compounds. It showed that protection of water resources from agricultural nonpoint sources of
pollution can be obtained by rationalizing fertilization procedures and applying only the necessary
amounts of nitrogen to plants. Regarding animal breedings, a program has been approved by the
two Ministries whose key idea was to use animal manure instead of inorganic fertilizers, in
particular in areas with intensive animal production such as Brittany (Figure 4). In addition, a
program for sensibilizing and informing farmers and their advisers was carried out (Funari 1990).

Phosphate is another major water contaminant that contributes to eutrophication in rivers
and lakes. Policies against eutrophication have been characterized by adopting better cultivation
methods and limiting the use of fertilizers to that strictly necessary. They also included improving
the collection of domestic wastes, eliminating the phosphates present in those wastes in high risk
zones like slow-running rivers and lakes, and increasing private purification systems. Regarding
use of detergents, an agreement between the Ministry of the Environment and the detergents
industries association was made. It aims at improving consumer information through better
labelling and stimulating research by producers into detergents with less phosphates. A pollution
levy on phosphates has also been introduced as a counterpart to the aid given by the Basin
Financial Agencies for "dephosphatization." A Circular of June 1988 gives Prefects indications on
what procedures to follow to prevent eutrophication. Actions to be taken include drafting a map of
the risk zone, defining policies in relation to the maps on quality objectives, adopting regulatory
intervention through discharge permits, and informing local Communes and the boards of Basin
Financial Agencies (DOCTER 1990).

Pesticide use in French agriculture is high. According to Funari (1990), France is the third
largest user in the world after the United States and Japan. Every year 400 kg of pesticides per
hectare are used, and 100,000 tonnes of sulphur are sprayed in French vineyards (DOCTER
1987). Different pesticides have been recently found in groundwater bodies such as insecticides
(aldicarb, carbofuran, and lindane) and herbicides (bromacil, simazine, and atrazine). In order to
achieve more comprehensive data on the national situation, the authorities involved have promoted
a monitoring survey on 47 pesticides. Measures have been adopted in order to control the two main
types of contaminants, lindane, and atrazine. Use of the former has recently been banned. Use of
the latter has been substantially reduced, particularly within areas of drinking water supply (Funari
1 990).

To control pollution from intensive animal operations, specific regulations exist for
Installations Classees above a certain size. For instance, above 450 pigs, 250 calves, or 20,000
chickens a licence is required. Such licences are granted only following the examination of an
environmental impact assessment that considers the proposed means of pollution control and
manure disposal. Health rules require a standard approval document to be issued by the Ministry of
Health, which local authorities may adapt by making requirements stricter where necessary. The
main provision in this approval concerns the distance to be maintained from neighboring premises,
water courses, and fish farms. They also include the rules applying to Installations Classees, and
introduce additional regional differences (Organization of Economic Co-operation and
Development 1989a).
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In order to combat water pollution caused by nitrates, phosphates, and pesticides,
investments in water purification will have to increase. It is expected that as a result of this the
average price for water in France will double within the next ten years (Truchot 1990).

GERMANY

Germany has a federal structure. The Basic Law (Grundgesetz) of 1949, which serves as a
constitution, gave a large amount of power to the German states (Laender ). Since the unification in
1990, the Federal Republic is composed of 15 Laender. Each Land has its own elected parliament
with the power to legislate, and its own government. Legislative authority is divided between the
federal government and the Laender in three ways. In some areas, such as foreign affairs and
defence, the federal government has exclusive jurisdiction. In other areas the federal government
and the Laender have concurrent jurisdiction, with the Laender legislating only if the federal
government has not done so. Finally, in certain areas such as water management, so-called
framework legislation authorizes the federal government to regulate on various topics in general
terms. The individual Laender then must enact specific laws (Paxton 1989).

Most of the Laender are divided into Kreise and further subdivided into Gemeinden. Some
Laender have an additional level of intermediate authorities (Regierungspraesidenten), which are
purely administrative and are not elected. The allocation of responsibilities for particular functions,
including water management, among these units may vary from one Land to another (Haigh 1986).

Agricultural Policy

Agricultural Sector. When the CAP was established, Germany was expected to
become the major market for the food exporting EC countries, especially France. But clue to high
price support for agricultural commodities and a generally successful economic performance,
Germany's own food exports in the Community rose. By the mid-1970s exports of some
important commodities, such as dairy products, were larger than those of imports. The long-run
tendency for agricultural production to exceed demand has become a major problem facing German
agriculture.

Principal agricultural products are cereals, milk, beef, and pig meat. The agricultural
exports are dominated by processed food products. Especially the export of high quality foods is
growing, backed up by an outstanding cooperation among farmers, the food industries, and the
Central Marketing Organization (CMA) for German agricultural industry, which was set up by the
govemment and has a network of offices around the world. Major agricultural imports include
fruits, vegetables, tropical products, and oilseeds. In 1986 West German agricultural exports
amounted to $13.2 billion, 5 percent of total exports. Agricultural imports were $26.7 billion,
representing 14 percent of total imports. West Germany remained a major net agricultural importer
but became at least self-sufficient in total cereals, sugar, beef, and dairy products (United States
Department of Agriculture 1988).

Policy Approach. The predominant agricultural policy concern has probably been to
maintain politically acceptable farm incomes. Associated with this income concern is the desire to
conserve the countryside and preserve the family farm structure. Maintenance of high and stable
prices for agricultural products as the appropriate method of securing acceptable incomes for
farmers has been a dogma virtually since the war. Yet after more than 40 years of the policy,
nationally and in the CAP, average net earnings from farming are still much lower than in nonfarm
occupation. Concern for farm incomes has been particularly strong in West Germany because
farms are relatively small, averaging about 16.0 hectares in 1986 (Table 1). At the same time,
nonfarm incomes are relatively high, requiring higher agricultural prices to achieve acceptable farm
incomes than in any other EC country. Farming interests are powerful and extremely well
organized; they have played a crucial role in coalition politics.
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Agriculture in western Germany is remarkable for having more part-timers than any other
in the Community. One view of part-time farming is that it is an important stage in the process of
gradual reduction of the number of persons employed in agriculture. Another view holds that part-
time farming is the most promising branch of agriculture, and that its more widespread adoption
would achieve many policy goals, including market equilibrium and income parity. A third view is
taken by the German government. It regards part-time farming as an important component in a
"healthy mixture" of different types of activities and encourages industry to move to the
countryside, so that industrial work can occupy the spare time of those whose farms are too small
for present-day needs. Thus part-time farming is considered as essential to the social fabric and
regional balance of the country (Duchene et al. 1985).

West Germany has always made the largest net contribution to EC finances. The conflicting
concerns of farm incomes and budget costs have led West Germany to exhibit dual behavior in EC
Councils. While protesting about rising budget costs, the Germans also used to be among the
foremost proponents of higher CAP support prices (United States Department of Agriculture
1988). However, in recent years the German government appears to recognize that unlimited price
guarantees cannot be continued indefinitely because of the development of unmanageable surpluses
and soaring budget costs that have provoked increasing resistance from the nonfarm population.
Generally, the government prefers production controls to lower prices and other market-oriented
programs (Duchene et al. 1985). With its small farms, especially in the south, the country seems
an obvious place for attempts to regulate production by quotas, which preserve incomes but are
designed to inhibit the future growth of output. Direct income payments, particularly for
disadvantaged areas, also are favored by the government. It is suggested that farming should be
subsidized to ensure an acceptable minimum level of agricultural activity in all regions. The need to
sustain agriculture to conserve the landscape is also stressed.

In recent years, these noneconomic services rendered by agriculture to society have been
strongly emphasized (Duchene et al. 1985). A skeptical view is that this is because the economic
performance of agriculture has become increasingly controversial. In 1991 Der Spiegel reported
that in 1990 the federal government and the Laender subsidized West German agriculture with DM
13.6 billion. Combined with EC subsidies, farmers received a total of DM 25.7 billion, that is, DM
34,000 per person employed in agriculture. These subsidies were larger than the total value of
agricultural production, which in 1990 amounted to DM 23.6 billion.

Environmental Policy

Legislation and Institutional Setting. For many years West Germany assumed
political leadership in attempts to incorporate environmental policy into Community policies.
According to Welfens (1991), West Germany hoped to generalize its relatively tough national
policies at EC level, thus reducing costs by intra-EC burden sharing and avoiding distortions from
nonparallel national environmental policies. West Germany was leading the OECD countries in
terms of investment in environmental protection. With environmental damages estimated to reach 5
to 6 percent of the GNP, economic benefits from environmental protection are considerable.

Several ministries are involved in water affairs at the federal government level. For
example, the responsibility for water conservation lies with the Federal Ministry for Environment,
Nature Conservation, and Nuclear Security. At the Laender level, it is usually the Ministry with
environment among its responsibilities that deals with water management. Each Land has its own
arrangement for competent authorities. In general the Kreise share responsibility for authorizations
with the intermediate authorities (Regierungspraesidenten), and the Ministry of the Land will
reserve certain powers. A working group (LAWA) brings together representatives of the
authorities responsible for water management in each of the Laender to ensure some consistency in
their practices and legislation (Haigh 1986).

Germany's water legislation is the oldest and most complex of the country's environmental
laws. The framework legislation of the Water Management Act (Wasserhaushaltsgesetz) of 1957,
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as amended in 1986, together with the extensive water regulations of each of the Laender, places
all surface and ground water resources under public management. There is no private ownership of
water resources and any use of water, irrespective of its effect on the environment, must be subject
to prior authorization. The Water Management Act defines such uses, including water extraction
and discharge of wastewater or any other substances. With respect to water pollution control, the
federal legislation includes various complementary management strategies. The most important
of these are as follows (DOCTER 1990; Mobs 1990):

- Permission to discharge wastewater will only be granted where certain specifications on
minimum wastewater treatment are fulfilled. These are defined in administrative
regulations that refer to specific sources of wastewater. At present there are regulations
for communal sewage works and 45 different branches of industry. Independent of the
actual condition of the receiving waters, the regulations define the minimum emission
standards to be maintained in regard to the techniques used in wastewater treatment.

- Higher demands may be made on the wastewater treatment in order to protect waters
that serve high-quality uses, such as drinking water supply. Specific water quality
objectives are then designed to meet the standards of important uses of the water body
in question. They are laid down in a Water Management Plan, which provides the legal
basis for stricter pollution control measures.

- Water supply may be protected by a water protection area (Wasserschutzzone) in order
to prevent the harmful effects caused by rainwater runoff as well as by sediments,
fertilizers, or pesticides into waters. In these areas certain activities and types of land
use, such as industrial and housing development, are not allowed.

- The production and use of certain substances which are especially harmful to water
have been restricted by law. The Detergent Act (Waschmittelgesetz) of 1975 and
amended in 1986 regulates use of phosphates in soaps and detergents and requires for
widely used tensides biological degradability.

- Financial incentives aimed at minimizing water pollution are provided by the
Wastewater Charges Act (Abwasserabgabengesetz) of 1976 and amended in 1986. A
charge is to be paid for discharging wastewater into a river or lake. The amount
depends on the quantity and specific harmfulness of the wastewater, expressed in
"pollution units." Revenue from this tax is used to subsidize water pollution control
measures.

Implementation of Water Pollution Directives. During the first years of
implementing the Community's environmental Directives, West Germany was considered a model
country whose severe environmental legislation not only complied with the EC Directives but even
went beyond their requirements. In recent years, however, various problems have occurred in the
implementation process, including the following (DOCTER 1990; Mobs 1990):

- Germany's federal structure often constitutes an obstacle to correct implementation of
Directives. In the area of water quality protection, where the Laender have wide
responsibility, Community law must conform to federal law as well as to the law of the
Laender. Yet the federal government cannot enforce a Land to legislate. Morecver, the
Laender are entirely responsible for applying the law, and therefore, the federal
government has practically no chance to intervene. For similar reasons, compliance
with EC Directives is sometimes not communicated to the Commission. This was the
case, for example, with the 1975 Directive on bathing water. The delay was caused
because the information must be provided by the federal government, which lacks
information furnished by the Laender. The latter, in turn, often do not have enough
information on the practical situation, which is only known by officials of local
administrations.
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- Although the EC rulings of the 1976 framework Directive on the discharge of
dangerous substances into the aquatic environment and its application Directives have
been directly incorporated into the national specifications for minimum wastewater
treatment, there exist currently certain incompatibilities. Whereas the EC rulings use as
a basis the values of individual substances in wastewater, such as cadmium or mercury,
the German specifications classify wastewater according to its origin. This in turn
means that there are various limits to the values, each reflecting the nature of the
industry involved and the respective technique used in wastewater treatment.

- As in many other EC countries, the 1980 Directive on drinking water was very
controversial in Germany. The exceptions to the Directive allowed for by a German
1986 ordinance on drinking water--such as a four-year delay in enforcing the pesticides
norms, and giving health authorities the power to authorize a weakening for some
values, in particular for pesticides, as long as this does not imply any health risks--
constitute violations of the Directive. The German government justified these
allowances by pointing out that this transitional regulation aims at cleaning up
contaminated groundwater and maintaining the respective water extraction facilities for
local water supply. It also gave as a reason the impossibility of respecting the values in
practice and, in regard to pesticides, the impossibility of measuring their amounts with
the precision required by the Directive. The government therefore invoked the
Directive's nonimplementability clause.

- Germany contests some infringements revealed by the Commission. For example,
according to the Commission--basing itself on the law's text--the German Water
Management Act as amended in 1986 did not apply the 1979 Directive on groundwater
protection properly. In particular, the Commission criticized the absence of a formal
emission prohibition. The German government considered that, given the Act's
purposes, it follows the Directive's protective goal perfectly. And it therefore criticized
the Commission's excessive formalism. The European Court of Justice will have to
evaluate each position.

The German-German state treaty of 1990 declared that until the year 2000 the diverging
"ecological quality of life" in east and west should be eliminated. Some EC Directives applied
inmmediately in the former GDR. Extended deadlines were granted, for example, with respect to EC
Directives on surface water (1995), bathing water (1993), discharges of dangerous substances
(1992), and groundwater and drinking water quality (1995). These relatively short transition
periods will result in high adjustment burdens for the united Germany (Welfens 1991). Thus the
question arises whether the country's more ambitious environmental policy of the past can be
sustained in the 1990s.

New Agroenvironmental Policies

At present, more than 92 percent of western Germany's total population is connected to the
public sewerage system. The rest of the population relies on private small-sized plants. This places
western Germany at the top of the list both within the EC and worldwide. This and other measures
taken by local authorities and industry have resulted in substantial improvements with regard to the
quality of surface water. Especially deoxygenating substances and heavy metals have been
significantly reduced over the past years. However, problems are still posed by the loads of
dangerous substances such as toxic, poorly degradable substances and some heavy metals, but
also by nutrients such as nitrogen, phosphorus and pesticides (The Federal Minister for the
Environment, Nature Conservation, and Nuclear Safety 1990).

In order to comply with the 1980 Directive on drinking water, ground and surface waters
have been increasingly monitored for pesticides and nutrients. Recent findings showed that in the
crude water yielded from 10 percent to 20 percent of all water extraction facilities ingredient of
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pesticides exceed the limit values set for drinking water. Increasing nitrate contents in many
groundwater bodies, mainly due to agriculture, are another serious problem (Mobs 1990).
Investigations in the mid-1980s on more than 6,000 individual wells in the Land of North Rhine-
Westphalia showed that only around a third have nitrate contents of less than 50 milligrams per
liter, the value laid down as maximum admissible concentration (MAC) set in the 1980 Directive on
drinking water. A third of the wells had nitrate contents that even exceeded the previous German
limit value of 90 milligrams per liter. It can be assumed that about 5 percent of the population in
western Germany is supplied with drinking water with nitrate values above 50 milligrams per liter
(DOCTER 1987). These heavy concentrations of nitrates, which mainly are a result of agricultural
activities, pose the problem for water utilities of how to meet drinking water quality standards. It is
increasingly recognized that policy on water quality alone is relatively helpless regarding water
contamination from nonpoint sources, and that efforts have to be made to take water quality into
account in other policies.

Various approaches to reforming agricultural policy in relation to water quality have been
taken or are being discussed. A focus point in the discussion about agricultural reform is the so-
called "farming clause" of the Nature Protection Act, which implicitly grants exemptions from
environmental protection measures for "orderly agriculture" (ordnungsgemaesse Landwirtschaft),
defined as the continued and optimal application of the means made available through technical
progress. Certain interest groups, especially the main farmers association and industrial
associations related to the agricultural sector, take the view that restrictions, which are imposed on
agriculture despite this clause, have to be compensated.

In the last years, the federal Agriculture and Environment Ministries have been cooperating
in promoting the best management practices that minimize the threat of agricultural chemical
leaching or runoff. Farmers are encouraged to become better managers of chemicals and other
resources. Where sound agriculture cannot be practiced economically, farmers are paid or
otherwise reimbursed for being stewards of the land. Farmers can draw upon advice on chemical
management from federal agricultural advisers, consultants from the chemical industry (primarily
the pesticide industry) as well as private consultants, many of whom come from the Netherlands
(Manale 1991).

Where the advisory and voluntary approach alone has failed, the federal government has
provided the means for a regulatory approach. Since 1986, the main changes affecting agriculture
result from modifications to two major Acts (Bundesminister fur Ernaehrung, Landwirtschaft und
Forsten 1990). First, the Plant Protection Act (Pflanzenschutzgesetz) of 1987 imposes greater
restrictions on the use of pesticides. The list of prohibited pesticides has been extended, forcing in
some circumstances a search for a more expensive alternative. Prevention of damage to the natural
environment is now the Act's major aim.

Second, the Water Management Act (Wasserhaushaltsgesetz), which among other things
regulates the designation of water protection areas, provides in its amendment of 1986 for
compensation to be paid to farmers in these areas on whom special restrictions relating to land use
are imposed. The application of this amendment is the task of the Laender. Usually, a water
protection area is divided into three zones in which a variety of uses are either banned or restricted.
Zone I is generally the immediate area surrounding the well. Zone II includes the area covered by
Zone I and extends up to the point where groundwater takes 50 days to reach the well. Zone III,
covering the area of Zone II and the rest of the catchment area for the well, serves to deter more
far-reaching threats. The size of a water protection area is determined largely on the basis of
biological travel time, not chemical. The wells, therefore, may not be adequately protected from
sources of nitrates because nitrates may travel more quickly than biological contaminants (Manale
1991). The extent of the Laender area covered by water protection areas, both established and in
development ranges, from 39 percent in Saarland to 7 percent in Schleswig-Holstein.

Each Land may have its own program for controlling the activities within a water protection
zone. The programs differ considerably in the extent that they rely on incentives and penalties to
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change farmer behavior. They also differ in their reliance upon the drinking water purveyors to
develop and police nutrient management plans for individual farmers located in areas surrounding
wellheads. The Land Baden-Wurttemberg, for example, introduced a levy of a water penny
(Wasserpfennig) as a means of funding the reimbursement to the farmers. Thus the compensation
is financed by all water users through a levy on the water price. It has been argued that this is a
clear violation of the polluter pays principle (DOCTER 1990). Since the Laender programs have,
for the most part, been introduced only in the past few years, there is little concrete evidence of
their effectiveness. According to Manale (1991), many authorities assume that they are not very
effective. Rules have not been enforced except in cases of clear environmental damage. Municipal
authorities in a number of Laender have simply purchased the land in portions of the water
protection area and have leased it back to farmers with conditions on the use of agricultural
chemicals.

In areas both inside and outside water protection areas, Laender may pay farmers to retire
land or buy filter strips along all key surface water bodies. About 50,000 hectares of agricultural
land have been retired in Germany under the EC scheme. The Land of Hessen, for example, has a
law requiring five-meter vegetative filter strips, which are not to be used agriculturally, along all
significant surface waters. Farmers are reimbursed for losses in income according to how the land
has previously been cropped.

Laender regulations governing manure are based on the federal Waste Management Act,
which contains provisions concerning the number of animal units per hectare. A farmer is in
compliance with the Act if three or fewer animal units per hectare are maintained. The manure from
more than this number constitutes waste. Research suggests that the figure should be either 1.5 or
2.0. Three units was decided upon for political reasons since farms of 20 to 30 hectares need about
three animal units per hectare to achieve economic viability (Manale 1991). Implementation occurs
through local government authorities responsible for sanitation and waste, causing problems of
coordination with the authorities responsible for agriculture. Up to now surveillance and
monitoring has been minimal. Only in extreme cases where water quality has been impaired have
the courts decided whether or not the farmer has abided by the law, in which case he or she can be
put in jail or fined.

In 1991 the federal Agriculture and Environment Ministries planned to issue a regulation
under the authority of the Fertilizer Act, which would provide area-wide control of the use of both
organic and inorganic fertilizer. It would set the basic principles for "good agricultural practice."
These principles should be applied in all cases and would deal particularly with providing
infornation on fertilizer requirements, the application of fertilizers, as well as the obligation of
keeping records (Mobs 1990). The federal government recognized the difficulties it will have in
enforcing the regulations, but argued that they will at least make everyone aware of the importance
of the problem and establish the perception among farmers that everyone is subject to the same
need to reduce application of chemical fertilizer and manure (Manale 1991).

THE NETHERLANDS

The Netherlands is a constitutional monarchy with a parliamentary system. The head of the
state is the Queen who has no political power. The Netherlands is a unitary state divided into
twelve provinces and further subdivided into some 700 Municipalities, which vary considerably in
size and retain a large measure of autonomy. Both provinces and municipalities have their own
governing bodies.

Dutch water resources are divided into large waters of national importance, such as the
Rhine and the Meuse, and other water bodies. Waters of national importance are managed by the
central government and are generally referred to as state waters. Other water bodies are termed
nonstate waters, and the provinces are responsible for them. The provinces, however, are allowed
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to delegate this responsibility to regional Water Boards, which are functional public bodies
exclusively authorized with water management tasks (de Jong 1990). At present around 200 Water
Boards exist, some of which date from the Middle Ages.

Agricultural Policy

Agricultural Sector. The Netherlands is one of the most important agricultural export
nations in the world. In 1984, it ranked fourth in the world in total net agricultural exports, despite
being one of the smallest, most densely populated countries. About 60 percent of meat produced in
the Netherlands is exported, making it the number one exporter of pork and the number two
exporter of beef (Manale 1991). Only 4.8 percent of the working population is engaged in
agriculture, and the average size of farm was 14.9 hectares in 1986 (Table 1). Incomes per farmer
are highest in the Community, even though they still do not reach the average of incomes in other
Dutch sectors.

The Dutch have achieved these results by developing a resolutely industrial agriculture that
is heavily concentrated on three areas: Horticulture (mainly flowers and vegetables), dairy products
(mainly butter and cheese), and cereal-based livestock products (pigs, poultry, and eggs) (Ministry
of Agriculture, Nature Management and Fisheries 1991). Dutch farmers use more fertilizers than
farmers of any other country in the world (Table 5). In addition, they manage highly intensive
animal operations that are largely separated from crop and pasture production. A significant part of
livestock feed, especially cassava and corn gluten meal, is imported either duty free or at a low rate
of duty. At the Community level there is an import quota on cassava and, as a result of the ability
of Rotterdam to handle large bulk livestock feed carriers, Dutch farmers have a competitive
advantage over producers in other EC countries because of the lower transport costs. In addition,
the water route from Rotterdam, up the Rhine and along the canal systems branching out from it, is
the cheapest for bulk transport. As a result there has been an increasing concentration of pig
breeding along these routes (Figure 4). With these advantages and a number of other factors, such
as entrepreneurship and technology, intensive animal husbandry has tended to concentrate in the
Netherlands.

Policy Approach. The Dutch government has always been concerned with the
improvement of farm incomes in order to have viable communities in rural areas of the country.
National policies tried to increase farm income by adopting measures to increase farm operations,
since larger operations can more easily afford the investments in new technology to improve
agricultural productivity (Manale 1991). The CAP has also been of decisive importance for
expansion the country's food exports. Because of the high productivity Dutch farmers have highly
benefitted from the Community price supports system (Duchene et al. 1985)

Since the Dutch are the biggest intra-EC food exporters, the primary Dutch concern in CAP
discussions is to maintain free trade within the EC. For example, the Dutch government strongly
opposed measures promoted by France and Italy for special protection against agricultural exports
from Spain after joining the Community. The government feared that this could set off a chain
reaction of barriers to trade within the common market in food. Another Dutch concern is the
dependency on imported cereal substitutes for animal feed. Signs that France and even the
European Commission may contest this system of industry in the name of the CAP principle of
"Community preference" for Community products will certainly lead to strong resistance by the
Dutch. A longer-term policy objective is to adjust toward more expensive products such as frozen
and dried vegetables, cheese, meat (especially veal), and confectionery. Demand for the
Netherland's standard, low-priced products is declining as many EC countries become increasingly
self-sufficient in traditional agricultural products.

An important part in the success of Dutch agriculture has been played by the sophisticated
organization of the sector (Duchene et al. 1985). The Netherlands has an excellent system of farm
education, research, and extension. In addition, there is an extensive private network of
Commodity Boards (Produkt Sc happen) which, through a vertical structure, covers all stages of
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production, processing, manufacturing, and distribution of a given chain of food products. There
are fourteen such boards, which together provide comprehensive policies covering virtually all
agricultural and food products. Moreover, there are Industry Boards having a horizontal structure,
covering only one branch of industry such as food processing or manufacturing. Sales of farm
products are coming increasingly under the control of the food processing industries. A substantial
part of farm produce is traded through cooperatives, usually created by producers. Within this
highly structured framework, Dutch agriculture can carry collective controls to significant lengths.
Moreover, Dutch farmers exercise a powerful influence on policy. Coalition government, which is
the norm in the Netherlands, has reinforced this tendency.

Environmental Policy

Legislation and Institutional Setting. The first government document that
attempted to sketch a complete picture of the environmental problems in the Netherlands was the
Urgency Memorandum on Environment Hygiene of 1972. It can be considered as the
government's policy reaction to society's concern, which has grown even stronger since the end of
the 1960s, over the deterioration of the environment. The Memorandum strongly furthered the
consciousness of the fact that the environment should be an important factor in decisionmaking by
political bodies, firms, social organizations, and individuals. The necessity for environmental
protection policies at various levels of government became noncontroversial, and now
environmental policy has generally broad support. In 1983 this trend had repercussions for the
Constitution, in which Article 21 now reads as follows: "The concern of the government is directed
toward the livability of the country and toward the protection and improvement of the environment"
(Ministry of Housing, Physical Planning and the Environment 1985).

Responsibility for the environment is scattered over a number of different authorities. At
central government level, the Ministry of Housing, Physical Planning and the Environment co-
ordinates environmental policy. Many other ministries also have some environmental
responsibilities. For example, the Ministry of Transport and Water Management deals with matters
including water pollution, water supply, and sewage systems. It has several regional branches that
deal with water pollution. The responsibilities of central government cover, broadly speaking,
promotion of the government's general policies and financial control. But responsibility for
implementing environmental policy and physical planning falls for the greatest part on provincial or
municipal governments. At provincial level the bulk of decisions concerning physical planning,
waste disposal, and soil pollution are made. All but three provinces have delegated their
responsibility for water pollution to the Water Boards or to newly established purification boards.
At municipal level, adoption of land-use plans that are binding with regard to building and
construction activities is one of the more important tasks.

In order to coordinate activities on the various levels, committees for consultation between
ministries at central government level were established, such as the National Committee for the
Environment. At provincial level the Inspectorate for the Environment, operating on behalf of the
Minister of Housing, Physical Planning and the Environment, communicates environmental policy
from the central government, while at the same time surveying its implementation and bringing
some uniformity into both policy and implementation (DOCTER 1990).

In the Netherlands there are five main acts relating to water. These are the Water
Management Act, the Pollution of Surface Waters Act, the Groundwater Act, the Soil Protection
Act, and the Drinking Water Supply Act. The former three acts are framework laws that are largely
implemented on a decentralized basis. The Water Management Act (Wet op de Waterhuishouding)
of 1989 has a twofold function. On the one hand, it is intended to promote coordinated and
effective policy and management concerning the water regime as a whole. On the other hand, it
provides instruments for water quality management. The act contains rules for water management
planning. Plans have to be drawn up on a national level, on a provincial level, and on the level of
the regional Water Boards (de Jong 1990).
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The Pollution of Surface Water Act (Wet Verontreiniging Oppervlaktewateren) of 1969
aims at regulating discharges. The act, however, does not describe any particular way of
combating pollution but merely provides a framework and a number of instruments to regulate the
discharge of harmful substances into surface water. Responsibility is divided among the central
government, the provinces, the Water Boards, and some municipalities, which together are called
the "water quality managers." According to the act, it is prohibited to discharge polluting or
harmful substances into surface water without a permit from the water quality managers, who are
empowered to levy charges for this. The water quality managers (except the central government)
also purify wastewater and cover the costs by levying discharges. The central government
subsidizes, out of the levies on discharges into state waters, the building of purification plants by
firms and water quality managers. Wastewater is collected in drainage systems provided and
managed by municipalities (DOCTER 1990).

The Groundwater Act (Grondwaterwet) of 1981 requires each province to draw up a plan
that provides guidance for the administration of groundwater in the province. If required in the
national interest, the Minister of Transport and Water Management may give directions with regard
to the content of the plans. A draft of the plans must be made available for inspection by the public.
For groundwater abstraction or infiltration a licence is required. The licence contains an obligation
to keep the provincial government informed of, for example, the quality and the amount of water
that is abstracted annually. Levies are imposed on establishments that hold a licence
(Environmental Resources Limited 1982c).

The Soil Protection Act (Wet Bodembescherming) of 1987 enables conditions to be set on
the use of the soil so as to protect its quality and that of the water underneath it. In the case of the
protection of soil quality, a number of water-related activities--notably the discharge of waste water
into the soil, drainage, and the abstraction of groundwater--are viewed as a source of hazard to the
productivity and stability of the soil. Thus these activities are subject to regulations, and persons
responsible for the degradation of the soil are held liable for the damages. In the case of the
protection of groundwater quality, the Act mandates formation of provincial groundwater quality
control plans and directs provincial governments to lay down rules restricting land use in
designated groundwater catchment areas.

Finally, the Drinking Water Supply Act (Waterleidingwet) of 1957 regulates management
of drinking water supplies, including planning, organization, and supervision. Under this act the
Decree on Water Supply was issued in 1960 and describes the quality of drinking water. It was
amended in 1984 in order to comply with EC legislation.

Implementation of Water Pollution Directives. Until 1984, EC Directives,
particularly those relating to water pollution introduced in the latter half of the 1970s, were often
either incompletely implemented or not complied with at all. The high level of decentralization in
the Dutch administrative system failed to provide the central govemment with sufficient powers to
require that certain measures be taken by the respective control authorities at provincial or local
level. In 1984 a number of new items of legislation came into effect, which vested greater powers
of environmental control in the national environmental authorities. Since then there has been a
steady improvement in implementing EC Directives (DOCTER 1990).

In a way the Dutch implementation record displays an odd paradox. On the one hand, the
country is proud of its comprehensive body of environmental legislation and considers itself a
leader in the development of progressive environmental policy measures. But on the other hand,
there are persistent delays in formal and practical compliance with EC environmental Directives.
With regard to formal compliance, the Netherlands has encountered difficulties in meeting the
deadlines laid down in the Directives due to its relatively long legislative process, which includes
consultation of a wide variety of interests. As a result there is often a lengthy period between the
initiation of a new legislative proposal and its ultimate enactment in a statute or regulation. And, the
comprehensive body of Dutch environmental legislation has sometimes hindered introduction of
EC measures. Experience has shown that it is often politically and administratively more difficult to
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change existing legislation and practice than to introduce EC legislation where no national
legislation has been adopted (de Jong 1990). In the Netherlands it was not unusual that repeal of
certain existing legal provisions, adaptation of related legislation, and reorganization of long-
established organizations and procedures became necessary. A related point is that reorganization
of an existing system of control will often be regarded as being of little political imnportance. Where
an EC Directive requires relatively minor changes be made to an existing procedure, which has
been operating in a satisfactory way, the policymakers are tempted to give preference to more
pressing matters.

With regard to practical compliance, the problems in the Netherlands as in other EC
countries, mainly stem from certain structural features of EC environmental policy implementation.
In the first place, the European Commission cannot itself directly control application of
environmental Directives in practice. It has instead to rely on the national administrations and the
appropriate control agencies in each country. This arrangement, however, can give rise to
conflicting interpretations of a Directive. For example, in the case of the 1975 Directive on quality
of bathing water, the definition of bathing water--water in which bathing is explicitly authorized or
is not prohibited and is traditionally practiced by a "large number of bathers"--has been subject to
various interpretations in the EC countries. In the Netherlands a "large number of bathers" was
widely interpreted as ten or more bathers in one place. In Ireland, by contrast, the chosen criterion
was a minimum of 10,000 persons per linear kilometer.

A second problem is the perceived remoteness of EC measures. The objectives inherent in
the original EC legislation are often not apparent to the local or regional implementing authorities.
In a country like the Netherlands where the thorough integration of EC measures into national law
often leaves the original Directive unrecognizable, it is notable how little awareness there is of EC
environmental legislation within the control agencies. However, effective implementation of
Community policy is dependent on a firm respect by both the control authorities and the general
public for the measure in question. It has been pointed out that if the prevalent Dutch image of the
EC as a conservative force in environmental protection persists, EC environmental policy itself will
not only fall into disrepute in the Netherlands; voices will also be raised claiming that national
efforts are being held back by the Community. Now that environmental protection has risen to
become the single most important item on the political agenda in the Netherlands, the long-term
implications of such a development should not be underestimated (DOCTER 1990).

New Agroenvironmental Policies

Agriculture in the Netherlands is the largest user of land. Its current fertilizer and pesticides
practices, as well as the intensive livestock industry, have enormous effects on the environment
and particularly on water pollution. As mentioned before, the nitrogenous fertilizer applications per
hectare are by far the highest in the world (Table 5). The extent of manure production by the ever
growing livestock industry is also environmentally serious. It is the practice to spray manure as
fertilizer on arable and pasture land. But quantities are so great that nitrates and phosphates are
leached out, thus contaminating groundwater and fresh water supplies. In the second half of the
1980s, surplus manure in the Netherlands totaled 20 million tonnes (Organization for Economic
Co-operation and Development 1989a).

Two-thirds of the drinking water produced in the Netherlands originates from
groundwater, whereas one-third is produced from surface water, mostly from the Rhine and
Meuse. Ninety-two percent of all households are connected to the sewer system. Eighty-nine
percent of the sewerage is purified in wastewater treatment plants (Table 16). On the average, 46
percent of nitrogen and 42 percent of phosphorus are removed in these plants. It is planned that in
1995 nitrogen and phosphorus will be removed with an efficiency of 60 and 75 percent,
respectively (de Jong 1990). Despite these developments, groundwater as well as surface water
quality causes serious concern in the Netherlands. Groundwater is increasingly polluted by
nitrates, which mainly result from heavy use of manure and inorganic fertilizers in agriculture.
Particularly in the sandy soils of the Netherlands nitrate leaches relatively fast (two to three times
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faster than in clay soils). High nitrate levels in groundwater are a threat to the drinking water
supply. In 1990 the EC standard of 50 milligrams per liter was exceeded at two of the 255
pumping stations. Extrapolation of the current policy would lead to sincere problems at about 35
pumping stations in the year 2050. For the time being, closure is not necessary since deeper
groundwater is extracted. If, in the future, the additional nitrate removal is employed by the water
supply companies, the drinking water price would be expected to rise accordingly.

Quality objectives for both water and water sediment for the year 2000 have been drawn up
in order to evaluate surface water quality. From such an evaluation, the major problems concerning
surface water quality are eutrophication and micropollutants (de Jong 1990). Eutrophication is
causing a variety of problems. Extraction of drinking water is affected by the toxic properties of
blue algae. The quality of water for swimming is diminished since the blue algae can cause skin
irritation. Filtration of nutrient-rich water in the dune areas leads to additional pollution. Nearly
everywhere in the slow flowing or stagnant waters of the lower parts of the Netherlands,
disruption of aquatic ecosystems by eutrophication is taking place. Eutrophication policy in the last
decade, mainly aiming at phosphate reduction, has shown poor results. Replacement of phosphate
in detergents is, however, a favorable development. Nevertheless, three-quarters of all
measurement sites in the Netherlands show excess phosphate, while in 90 percent of all sites
nitrate standards are not met. Organic micropollutants are also a source of great concem because of
their multitude, their diversity, and the partial lack of knowledge with respect to their
environmental behavior and effects. Both water quality and water sediment standards are not met at
70 percent of the sites. PCB, PAH, and chlorinated pesticides in particular cause problems.

In order to combat pollution from intensive livestock industry, "manure banks" have been
set up whereby manure from areas with a surplus can be transported to areas that can use more.
However, costs were high and the problem became so great that the Dutch government passed an
Interim Act in 1984 limiting pigs and poultry (DOCTER 1990). The act forbade the setting up of
new so-called factory farms for pigs and poultry. In certain areas where the problem was worst,
existing factory farms were not allowed to expand production, or only up to 10 percent if this was
necessary for greater efficiency. Although there has been strict control of new entrants into the
animal husbandry industry and on expansion of current facilities since 1984, livestock numbers
have continued to expand (Organization for Economic Co-operation and Development 1989a).

In 1986 the Manure Act was adopted. It intends to regulate the trade in fertilizers and to
redistribute manure surplus. The authority responsible is the Ministry of Agriculture and Fisheries.
Manure banks continue to exist, and central manure storage and processing facilities are
constructed. The composition of the manure is subject to conditions. Dealing in manure requires a
permit, and transport is likewise regulated (DOCTER 1990). A set of measures designed to
promote good animal waste management have been introduced. These include a requirement that
farmers prepare manure management plans that include an individual accounting system. The
figures produced are then entered in a national databank. These manure management plans are
expected to encourage farmers to pay greater attention to the fertilizer value of manure and,
consequently, purchase less mineral fertilizer. Advisory services are being strengthened to
encourage this development. The Dutch government, giving recognition to the polluter pays
principle, has introduced a general levy on animal feedstuffs and also a levy on surplus production
of manure. The general levy applies to all livestock feed manufacturers and will be used to meet
research costs associated with the manure surpluses and advisory services. The special levy on
surplus production is only imposed on farms with a manure surplus. The size of this surplus levy
increases with the quantity of manure produced. In addition, feed suppliers are being persuaded
that they must, in their own interest, begin to construct manure storage and processing facilities
(Organization for Economic Co-operation and Development 1989a).

The Soil Protection Act introduced in 1987 put phased limits on how much manure can be
applied to land with regard to the type of soil and crop grown. It also established criteria for
identifying areas where the soil has been contaminated with excessive levels of phosphates from
manure and upon which fertilizers can no longer be applied. The provinces are required to draw up
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groundwater protection plans. In addition, the act establishes wellhead (or groundwater) protection
areas that are to be developed and enforced by provincial authorities (Manale 1991). The wellhead
protection areas consist of three zones based on one, ten and 25-year travel times to the pumping
stations. In the one-year zone, government authorities encourage water purveyors to purchase land
that is then leased back to farmers under strict conditions on how it is to be used. The provincial
restrictions on agricultural activities are generally so severe that the water companies have not had
great difficulty in buying out farmers. Water suppliers are, in general, only buying enough land to
give the wellheads 60-day protection zones. In the ten and 25-year zones, a list established under
federal law covers which agricultural practices cannot be used. Restrictions on the storing of
manure and agricultural liquids also apply. In most provinces water companies are responsible for
compensating farmers in the ten and 25-year zones for losses suffered as a consequence of the
restrictions on their activities. Compensation occurs according to schedules agreed upon by the
Agricultural Board; the Ministry of Agriculture, Nature Management and Fisheries; and the water
purveyors. If farmers do not agree with the compensation rates, they can file a claim with the
provincial government, which then goes to judicial arbitration. In addition, water companies pay
farmers to transport manure out of the area. Finally, water companies are responsible for
increasing consumer water rates to cover the increased costs, if a provincial levy on water
consumption is not imposed. About 4.5 percent of total land area of the Netherlands belongs now
to wellhead protection areas.

According to Manale (1991), the current program on protecting wellhead areas is
proceeding well, although a small number of dissatisfied farmers are causing problems for the
officials. Authorities can estimate how much manure is likely to be produced in the wellhead
protection areas but cannot easily control where the manure is applied to the soil. Timing of
application is easier to oversee because officials can survey the area by air. They doubt that a true
assessment of the effectiveness of the program can be conducted within 25 years. Nevertheless,
the authorities plan to re-evaluate the technical solutions in 1994. If they are not sufficient to protect
groundwater quality, the size of the livestock industry would have to be cut back.

The Dutch government realizes that in spite of improvements in certain areas, the state of
the environment as a whole is continuing to deteriorate. The National Environmental Policy Plan
(NEPP) for 1990 to 1994, which contains measures for the period up to 1994 but also sets out the
course for environmental policy until 2010, expects contributions to sustainable development from
every group and sector in society. The NEPP has been drafted jointly by four ministries.
Consultations have also been held with the target groups that must ultimately implement the policy.
One of the main themes of the NEPP is the problem of eutrophication. The NEPP aims for
structural measures in the agricultural sector which must ensure a "fertilizer balance," meaning that
no more phosphate and nitrate may enter water and soil than can be absorbed via natural process.
Because policies up to now have not resulted in adequate reduction in surface water eutrophication,
installations for removing more nitrate and phosphate from wastewater will be constructed at
sewage treatment plants. In addition, the development of new technologies for nutrient removal,
such as fluidized bed crystallization and magnetic separation, is sponsored (de Jong 1990). One of
the target sectors addressed in the NEPP is agriculture. It is envisaged that by the year 2000 the
accomplishments of this sector will include: balanced fertilization with phosphorus and nitrogen via
physical regulation, levies on fodder and fertilizer; and working with mineral balances, a 50
percent drop in pesticides use; construction of manure processing plants with a joint capacity of 20
million tonnes; and an intensification of research into sustainable agricultural methods such as
integrated cultivation systems and optimal utilization of manure and fodder (Ministry of Housing,
Physical Planning and Environment 1990a).

UNITED KINGDOM

The United Kingdom of Great Britain and Northem Ireland (UK) is a monarchy combined
with a system of parliamentary democracy. It is a unitary state, but has different administrative
arrangements for Scotland, for Northern Ireland, and for England and Wales. This section focuses
on England and Wales.
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The scope of local governing bodies is defined and limited by acts of parliament, which
also make certain ministries responsible for the efficient functioning of local services. Under the
Local Government Act of 1972, England (except Greater London) and Wales are divided into a
two-tier structure of counties and districts. Below the district level are some 10,000 parishes in
England and 1,000 communities in Wales, most of them governed by a Council. Water
management is not handled by these local authorities. Since 1989 most of the water supply and
sewerage utility functions are the responsibility of ten private water and sewerage companies. The
control and regulatory functions, including water pollution control, are carried out by the National
Rivers Authority. The Department of Environment (DOE), established under the Secretary of State
for the Environment in 1970, is responsible for water pollution control and water supply and
sewage systems, as well as recreation and navigation. However, it generally plays no direct role in
implementation or enforcement of law and policy, but attempts a coordinating role.

Agricultural Policy

Agricultural SectoL. The early start of industrialization in the UK and consequent
profit in fostering exports of manufactures against imports of cheap food for the urban majority
allowed no particular preference for domestic food producers. Thus the British food system
developed within a more competitive framework than that of most other EC countries. For a long
time the UK remained the food importer par excellence. The result has been a contraction of the
agricultural sector consisting of capital intensive and, by EC standards, very large units. Imports
led to a low degree of self-sufficiency in agricultural products. They also engendered a relative lack
of integration between agricultural production and manufacturing activities and of the development
of a competitive food industry. The interests represented in the policy process have been mainly
those of large farmers, and those interests have far less political influence than in any other EC
country (Duchene et al. 1985).

In the postwar period the UK sought to increase domestic self-sufficiency in food while,
along traditional lines, maintaining low consumer prices, and helping to keep down industrial costs
(since food prices played an important role in wage negotiations). This was done by importing
food at low intemational market prices and raising the prices paid to domestic farmers by so-called
"deficiency payments," which supplemented the returns they could get by selling on the
competitive domestic markets. Since the UK joined the EC in 1972, British governments for the
most have resisted increases in the CAP support prices and taken advantage of the EC
agrimonetary system and the usually weak pound to maintain agricultural prices below common
EC levels (United States Department of Agriculture 1988).

The agricultural sector employed 2.6 percent of the work force and accounted for 1.8
percent of the GDP in 1986. With an average size of 65.1 hectares, British farns are by far the
biggest in the EC (Table 1). The principal agricultural products are cereals, meat, dairy products,
poultry, and eggs. The most important imports are fruits, vegetables, tropical products, meat,
wine, and cereals. In 1986 British agricultural exports amounted to 7 percent of total exports,
while agricultural imports were 12.5 percent of total imports (United States Department of
Agriculture 1988).

Policy Approach. The basis of agricultural policy in the UK is the Agriculture Act of
1947, as amended in 1957 and 1967. It traditionally stressed the importance of productivity, with
minor modifications being introduced first in the 1970s. After entry into the EC, a White Paper of
1975 emphasized increased self-sufficiency. A White Paper of 1979 again stressed improvements
in productivity and conservation of good quality farmland (for example, from urban development).

Besides Germany, the UK is the largest EC food importer from third countries. After
joining the EC, the UK contributed--primarily through import levies and customs duties--more to
EC revenue than any other member country except Germany. But because its agriculture is
relatively small, the IJK obtained proportionately less than any other EC country from the

- 52 -



Community's budgets for agriculture. As a result, the budget became a British concern toward the
CAP as soon as the country became a full-fledged member in 1979 (Duchene et al. 1985). In the
early 1980s the British net contribution to the Community emerged as the preeminent EC issue in
the UK. Meanwhile, contribution rebates have been arranged but the UK remains, along with
Germany, the major proponent of budget discipline. During the 1980s the determination to
stimulate domestic agricultural production became increasingly evident. As a result, food imports
diminished slightly and the self-sufficiency rate climbed more than that of any other member
country. The long-term UK strategy thus appears to be to limit liabilities to the EC agriculture
budget while pressing for common prices high enough to stimulate British agricultural production
and raise national self-sufficiency (Duchene et al. 1985). Establishment in 1983, as in France and
Germany, of a central marketing organization called "Food from Britain" to develop marketing at
home and sales abroad, has underlined a preoccupation with food exports that contrasts,
symbolically and in practice, with many decades of history since the repeal of the protectionist
Corn Laws in 1846 (United States Department of Agriculture 1988).

Because of the marked structural differences between agriculture in the UK and the rest of
the EC, proposals for CAP reform suggested elsewhere in the Community are frequently alien to
British producers. For example, preferential treatment of marginal farmers by quotas or income
aids are opposed by UK producers, few of whom are marginal by EC standards. Similarly, EC
pressure to encourage the use of more indigenous products in food manufacturing has also been
resisted by UK enterprises, which are used to input mixes and technologies substantially based on
imports from outside the EC (Duchene et al. 1985). It is widely accepted that the CAP is not well
suited to British agricultural policy needs, but it is viewed as the price of EC membership.

Environmental Policy

Legislation and Institutional Setting. There is no written constitution in the UK
and, therefore, no constitutional provision relating to the environment. Nor is there a single
authoritative codification of environmental laws. Moreover, the distinctive physical characteristics
of the UK have had a strong influence on the pollution policies adopted and given the country the
opportunity to develop strategies largely on a national basis and from a national perspective. There
has been a general approach that it is appropriate where possible to use the capacity of the physical
environment to absorb and disperse potential pollutants to an acceptable level. With some
exceptions, the absolute removal of potential pollutants without consideration of their dose/effect
relationship and financial implications of control measures is not considered a sound goal. This
policy is reflected in the style of legislation where it is rare for national emission or quality
standards to be expressed. Instead, legislation typically specifies in considerable detail
administrative and procedural arrangements, but describes objectives in very general terms or not at
all. There is a preference for using nonquantitative legal criteria, such as "best practicable means,"
which allow the formulation of more precise environmental objectives and the setting of
quantitative standards to remain largely in the hands of relevant control authorities. Furthermore, in
many areas the preferred policy has been to encourage a voluntary approach by relevant industries
in meeting pollution problems without the use of legislation (Enyedi 1987).

The evolution of today's arrangements for water pollution control was largely determined
by a series of Water Acts (Andersen 1990). The 1973 Water Act has been called a revolution in
water management in England and Wales since it consolidated the functions of approximately
1,500 management units into ten regional Water Authorities, which unified the water management
cycle. Some private water companies were retained, yet these companies became "agents" of the
Water Authorities. A major feature of this reorganization was the removal of water management
functions from local government. The financing was also separated from local government, with
the Water Authorities inheriting huge amounts of debts. The 1983 Water Act made further
adjustments. For example, Water Authorities were required to set up advisory Consumer
Consultative Committees to include local government representatives and different classes of
consumers in the decisionmaking process.
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The 1989 Water Act was issued after a long debate on the privatization of the ten Water
Authorities, a process by which their assets transferred to the private sector through the
opportunity to buy shares and trade them on the stock exchange. Caused by an increasing
dissatisfaction with the confusion of the Water Authorities' role of both regulator and regulated, the
1989 Act divorced the water supply and sewerage utility functions from the control and regulatory
functions. The water supply and sewerage utility functions of the former Water Authorities are
now carried out by ten private Water and Sewerage Companies operating in the areas previously
served by the Water Authorities. These companies are responsible for all sewerage services and for
the supply of drinking water to around 75 percent of the population. The remaining population is
supplied with drinking water by 29 statutory water companies. Responsibility for the quality of
water supplies rests with these companies, which are legally required to supply water that is
"wholesome" as defined in the Water Supply Regulations of 1989. Local authorities have the
responsibility to notify a company if they are not satisfied with the drinking water quality or if they
receive complaints from the public. If the local authorities do not get satisfaction from these
notifications, their duty is to notify the Secretary of State for the Environment, who will consider
whether enforcement action 'Is necessary. The Drinking Water Inspectorate, which was formed by
the 1989 Water Act, has to check that the companies are complying with their statutory duties. The
Drinking Water Inspectorate will publish reports on the quality of water supplied and provide
advice to the Secretary of State.

The control and regulatory functions of the former Water Authorities were transferred to the
National Rivers Authority (NRA), a new, independent regulatory body. It is responsible for water
management, pollution control of surface and groundwaters, land drainage, flood protection,
fisheries, nature conservation, and recreation. The board of the NRA is appointed by ministers.
The NRA has prime responsibility for improving and maintaining the quality of surface and
groundwater by regulating all discharges. It exercises its powers through a system of licences or
discharge consents, for which charges may be levied. These consents set limits taking into account
both the nature of substances being discharged and capacity of the receiving water to assimilate
discharges. The NRA is also responsible for ensuring that discharge consents are respected. This
is exercised through an extensive program of monitoring discharges and the receiving waters
(Roberts 1990).

Implementation of Water Pollution Directives. The UK joined the EC in 1972,
the year in which development of the Community Environmental Policy was commenced. Full
participation has not been helped by the country's legal system, which is quite different in style
from the Roman law-based systems of other EC countries, nor by what appears on the surface to
be a distinctive approach toward pollution control. In the past few years, however, both British
policymakers and those from other EC countries have probably shown greater understanding and
acceptance of these differences (Enyedi 1987). Moreover, Community Water Pollution Policy has
influenced intemal policies of the UK considerably (DOCTER 1990).

A significant influence of EC legislation became evident in the decision to privatize the ten
Water Authorities in England and Wales. Originally the British government had intended to
privatize them in the form in which they existed. But, it was pointed out that the 1976 framework
Directive on the discharge of dangerous substances into the aquatic environment requires
authorizations to be granted by a "competent authority" and the question was raised, in the
European Parliament as elsewhere, whether a private company that is primarily answerable to its
shareholders could act as a "competent authority." Partly in response to this point the British
govemment announced that it would establish an NRA to take over control and regulatory
functions of the former Water Authority s.

Furthermore, privatization of t7 e utility functions has greatly strengthened the European
Commission's hand against the British govemment. For example, the UK--as in many other EC
countries--does not everywhere meet the standards set in the 1980 Directive on drinking water.
When the Commission applied pressure to ensure that the standards for drinking water were met,
the British government wanted to avoid a case being brought before the European Court of Justice
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as this would create uncertainty that might discourage investors. The government, therefore,
changed its interpretation of the 1980 Directive on drinking water by requiring that every sample
should meet the maximum admissible concentrations (MACs) set in the Directive. Previously, the
government had said that some of the MACs could be regarded as averages over time, usually a
period of three or twelve months. Under the new interpretations many more water supplies do not
meet the MACs, and costs of improvement to the treatment processes and the distribution system
so that the MACs will be met are considerable. The UK negotiated with the Commission over the
time scale for improvements, but the Commission was not satisfied and decided to take the UK
government to the European Court of Justice.

The Commission also convinced the UK with regard to the 1975 Directive on bathing water
that its list of 27 bathing waters was too few. As a result, the British government identified a total
of around 390 bathing waters. Then the Commission persuaded the government to increase its rate
of investnent to ensure that all these waters will meet standards by 1995 rather than by the turn of
the century, as the government had originally intended.

Britain has not yet had any adverse judgements from the European Court of Justice. One
reason for this is that the British European Community Act of 1972 gives ministers power to make
regulations in order to implement any obligations arising out of EC membership. Among the EC
countries, comparable powers only exist in Ireland. These powers are being increasingly used and
can produce results much more quickly than a new Act of Parliament.

New Agroenvironmental Policies

Before the implementation of the EC Directives on water pollution, British legislation
prescribed no quantitative standards concerning water quality and, given the range of fast waters
and strong tides, the use of water bodies as a dilution and dispersal route for effluent discharges
has been a long accepted practice (Enyedi 1987). Sewage is by far the most important source of
pollution. Unlike most other EC countries, it is the practice in the UK to receive large quantities of
industrial effluent into sewers for treatment and disposal. However, industrial discharges into
sewers and directly into waters are now controlled, and there has been some improvement of river
quality. In 1989, 95 percent of the population were served by public sewers; 50 percent of the
industrial load was sewered; and 77 percent of the combined load was removed by treatment prior
to discharge. Britain disposes of 17 percent of its sewage by discharging it to sea, mainly from
coastal towns. As a result, 24 percent of the bathing waters did not comply with the EC Directive
in 1989 (Her Majesty's Stationery Office 1990b).

The 1985 River Quality Survey identified effluent from agriculture, besides that from
sewage works, as the main cause of river pollution. Undiluted farm slurry is up to one hundred
times more polluting than raw sewage. When it is broken down in water, so much oxygen is
consumed that fish and other wildlife can suffocate. Silage effluent is even more polluting.
Between 1980 and 1988, reported farm pollution incidents rose from 2,367 to 4,141. In 1988 half
of all serious water pollution incidents reported were caused by pollution from farns (Her
Majesty's Stationery Office 1990b).

Many surface waters have elevated levels of phosphate and nitrate. Severe nuisance due to
eutrophication occurs but is not common. The reason for this is probably that the intensity and
duration of sunlight are limited in the UK. Rivers, together with reservoirs, supply about two-
thirds of drinking water. Concern was recently expressed about taste and odor associated with
microflora and about the possible health effects of chlorine products used as disinfectants reacting
with organic contaminants. Some groundwaters are affected by rising levels of nitrate. There is
also increasing evidence of localized low level pollution by pesticides and organohalogen
compounds. As of 1990, no general statistics for overall groundwater quality are available in the
UK (DOCTER 1990).
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Probably the most serious situation is in those lowland areas where intensive land-use
practices, in particular arable farming, have been carried out since the late 1940s and early 1950s.
For instance, high nitrate levels have been observed in groundwaters in eastern and southern
England, where borehole abstractions predominate from the outcrop areas of chalk and limestone
aquifers. River abstractions in these areas also tend to have high seasonal variability in nitrate
levels consistent with rainfall patterns. Besides nitrates, traces of some herbicides have been
detected in surface waters across the UK as well as in some groundwaters. In western areas
pollution of rivers from cattle and pig slurry overflow is becoming a serious problem. Recent
public water supply problems attributed to micro organisms such as the parasite Cryprosporidium
also point to a possible need for closer control over cattle muck and slurry spreading in water
catchments (DOCTER 1990).

In the 1980s a new direction in British agricultural policy became evident. There was a
move away from the traditional emphasis on agricultural productivity to conservation of a variety
of land-use types and forms of rural employment (DOCTER 1990). It was recognized that the
preoccupation of the Ministry of Agriculture, Fisheries and Food with securing high productivity,
boosted by the effects of the CAP price support, has been a major contributing factor to
environmental degradation. The Nature Conservancy Council, a government agency, estimated
substantial losses of various categories of rural land since 1947, mainly due to agricultural and
forestry operations. The losses include 95 percent of lowland herb-rich hay meadows, 50 to 60
percent of lowland heaths of acidic soils, 30 to 50 percent of ancient woodlands, and 30 percent of
upland grasslands (Enyedi 1987). Due to large-scale production methods in agriculture, there was
also a wide loss of hedgerows and trees. The resulting "prairie" landscape was increasingly
criticized as monotonous, destructive of ecological habitats, and often restricting suitable and
attractive rights of way, particularly on lowland areas.

In 1981 the Wildlife and Countryside Act introduced new measures of pollution control and
provided compensaton for owners and occupiers of land denied opportunities to improve it. The
Wikilife and Countryside Act of 1986 designated environmentally sensitive areas to be considered
as strongly protected ecological habitats of distinctive types. A variety of such areas have now been
designated, covering both well established lowland and upland areas such as wetland, heath, and
moorland. Incentives to reduce fertilizers and pesticides were included. To tempt farmers into
accepting these measures, considerable financial compensation payments have been necessary.
Reaction of farmers to these incentives has been mixed (DOCTER 1990).

In 1990 a White Paper was adopted by the British govemment which reviewed present
approaches to environmental pollution and highlights future environmental strategies. The White
Paper emphasized that the British govemment is working to integrate agricultural and
environmental objectives across a whole range of policies for the next decade (Her Majesty's
Stationery Office 1990b). It will also continue to play a leading role in bringing pressure to bear for
reform of the CAP and to integrate environmental considerations into EC policy. On the national
level, the govemment intends to take a number of actions for avoiding agricultural pollution and
using renewable resources. Research and surveys will be funded in order to provide advice to
farmers through the Agricultural Development and Advisory Service. Farmers now can make full
use of existing grant schemes that help them convert to and invest in organic farming. In 1989 the
Farm and Conservation Grant Scheme was introduced replacing earlier grant schemes, which
mainly aimed at supporting capital investment in agriculture. The Farm and Conservation Grant
Scheme is targeted primarily at bringing about environmental improvements on farms. It adds new
grants for regeneration of native woodlands and heather moors and for repairs to traditional
agricultural buildings and to existing grants for hedges, stone walls and shelterbelts. It also
provides 50 percent grants for providing, replacing or improving facilities for the storage,
treatment, and disposal of farn wastes and silage effluent.

A number of measures have been introduced specifically to combat water pollution by farm
wastes. A code of good agricultural practice for farmers has been prepared by the Ministry of
Agriculture, Fisheries and Food. To reduce the number of pollution incidents, new regulations
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setting minimum standards for the construction of silage, slurry, and agricultural fuel oil stores will
be published. These regulations will enable the National Rivers Authority to require that farmers
improve their existing installations where it considers a significant risk of pollution to exist (Her
Majesty's Stationery Office 1990b).

Under the 1989 Water Act the NRA also has certain powers to limit activities in designated
areas through establishment of water protection zones, in order to prevent pollution from diffuse
sources. These powers have been used to establish nitrate sensitive areas where voluntary controls
will be introduced over agricultural activity to reduce the amount of nitrates leaking into water
sources (Roberts 1990). In 1990 ten pilot nitrate sensitive areas in England were designated,
totalling 11,000 hectares of agricultural land. Farmers in these areas get free advice on ways to
reduce the risk of nitrate leaching. They can also qualify for annual payments to help them make
substantial changes in their farning operations, such as switching from arable to low intensity
grassland cultivation. These pilot schemes will provide valuable insight into ways of controlling
nitrate leaching (Her Majesty's Stationery Office 1990b).

The White Paper points out that, despite these measures, the various EC Directives relating
to the quality of drinking water and bathing water have imposed the need for major investment
programs. As part of the privatization process, the ten Water and Sewage Companies were
required to prepare ten-year forward investment programs. These programs provided for the
biggest-ever capital investment in the history of the British water industry. According to Roberts
(1990), a total of 28 billion pounds is planned to be spent over the next ten years, including 14
billion pounds for sewerage and sewage treatment, and nearly 2 billion pounds over the next five
years to bring drinking water up to EC standard.

VII. SUMMARY AND CONCLUSIONS

Water pollution from agriculture is a problem that grows worldwide in scope and severity.
Due to certain pollution characteristics and a variety of particular policy challenges, effective
control of agricultural water pollution is a complicated task. This study, which focuses on the
experience of the countries of the European Community (EC), illustrates the practical and political
challenges that have to be faced.

As in many other parts of the world, technological advances, agricultural policy and
substantial changes in relative prices have led to a persistent trend toward intensification,
specialization, and concentration of agricultural production in the EC countries. On EC level,
particular emphasis on price support measures of the agricultural policy has contributed to
accelerate changes in both crop and livestock management, including extensive mechanization,
heavy use of fertilizers and pesticides, movement toward monoculture, and industrialized livestock
production. The negative environmental effects of this policy become more and more obvious.
With regard to water resources, the major environmental problem is the pollution of surface and
groundwaters. The main agricultural contaminants are nutrients, primarily nitrogen and
phosphorus from high use of inorganic fertilizers and growing livestock wastes, and pesticides.
They contribute to eutrophication in rivers and lakes, contaminate aquatic life forms, pollute deep
water aquifers, and can make water unsuitable for human consumption. Particularly, pesticide
residues and nitrate levels in drinking water in many areas of the EC have pushed drinking water
contamination levels beyond those recommended by the World Health Organization (WHO) and
sometimes past the maximum acceptable levels set by WVO.

Until recently, agriculture in the EC has been largely insulated from environmental
pressures and restrictions. Farmers have had the freedom to choose inputs and technological
methods, and to alter landscapes, subject to restrictions only when necessary to meet product and
safety standards. Confronted by the negative impacts of agriculture, policymakers at EC, national,
and local levels are rethinking the role of agriculture and the environment. Since the early 1980s,
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legislation and policy interventions to restrict environmentally damaging agricultural practices have
been growing in number and severity. This change is mainly a reflection of evolving environmental
values, but it is also a consequence of greater scientific understanding of agricultural water
pollution.

A large number of efforts are currently underway to address the negative impacts of
agriculture, both at the level of the EC and member countries. The following trends can be
observed at EC level:

First, environmental concerns are being integrated into the formulation, planning, and
implementation of the Community's other policies, including agricultural policy. The obligation for
doing so is provided by the Single European Act, which establishes a legal basis for environmental
action in the EC countries.

Second, EC agricultural policy is being reformed to reduce its negative environmental
consequences. The reduction in price support measures is expected to lead to environmental
improvements through the adoption of less intensive production practices and, thus, reduced use of
inputs such as pesticides and fertilizers. However, it is obvious that this reform aims primarily at
reducing surpluses and budgetary costs as well as trade conflicts, and only secondarily at reducing
environmentally harmful agricultural practices.

Third, since the above measures will not suffice to eliminate adverse environmental impacts
from agriculture, additional policies targeted more directly at the pollution problem are being
formulated at EC level. These include compensation payments to farmers for extensification and
set-aside schemes, as well as environmentally friendly agricultural management. It is, however,
becoming evident that these measures are difficult to design and administer. Due to immense
differences in the environmental situation as well as in the particular needs of the various EC
regions, compensation payments, which ideally should be adjusted to the losses associated with
the change in production practices, are difficult to determine. Furthermore, it is not clear how these
measures should be monitored.

Fourth, up to now EC environmental policy in the area of water pollution has relied
primarily on the regulatory approach. Legislative measures are mainly related to setting of quality
objectives for particular uses of water and reducing pollution caused by the discharge of certain
dangerous substances, with a combination of emission standards (usually defined in terms of an
established maximum discharge rate) and quality objectives (defined in terms of maximum
pollutant levels in water resources). It is becoming evident that these measures have had some
success in reducing point-source pollutants, but that they have been less successful in combating
nonpoint pollutants, such as nitrate and pesticides from agriculture, which are difficult to trace to a
precise source. Abatement, therefore, is difficult and should rely more heavily on measures that
affect agricultural practices. This issue has not yet been addressed by EC environmental policy.

And fifth, the EC experience is providing insights into the complications that arise when
pollution issues have to be dealt with on a supranational level. An enormous problem is the
question of implementation. It is caused by a variety of factors at the national level, including the
respective arrangements of government administration, legislation, decisionmaking processes,
previous national policies, ignorance, as well as lack of commitment and enforcement. In an effort
to improve the implementation process, the EC intends to step up monitoring, increase dialogue
with national and regional administrations, and perhaps appoint a body of Community environment
inspectors. The EC also intends to increase public awareness and provide more information to local
authorities and environmental protection associations.

Surveys of the country approaches to agricultural water pollution covering France,
Germany, the Netherlands, and United Kingdom indicate the following trends at national level:
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First, the various EC countries are choosing quite different policy mixes. It seems that the
particular policy mix emerging in any country is a function of the severity, urgency, and visibility
of the pollution problem and the general political circumstances in that country. In particular, the
different overall approaches to managing the agricultural sector and the environment result in
differences in the policy mix with regard to agricultural water pollution among the EC countries.
Variations in culture, history, and basic values also influence the choice of particular policy
measures. Furthermore, willingness of citizens to bear the risk of contamination is influenced by
the general economic situation. Taken together, these factors help explain why, for example,
France and the Netherlands differ so widely in the design of agroenvironmental policies for
controlling water pollution.

Second, an initial reaction to increasing agricultural contamination seems to be the
development of an advisory and voluntary approach toward agriculture. Implementation of this
approach often requires changes in the institutional setting. For example, in Germany closer
cooperation at the federal level between the Ministry of Agriculture and the Ministry of
Environment needed to be established to promote best management practices. In France the
Ministries of Agriculture and Environment created a new committee that aims at increasing
knowledge about water quality, promoting education and research, and contributing to a change in
agricultural practices.

Third, since an advisory and voluntary approach alone is not sufficient to improve water
quality, the EC countries are more and more adopting a regulatory approach. This may include
measures such as setting standards for effluents as well as for receiving water bodies (United
Kingdom), restricting the use of pesticides (Germany), licensing large animal production units
(France), and limiting the amount of manure that can be applied to a certain land area (the
Netherlands).

Fourth, the regulatory approach of the EC countries is usually accompanied by an incentive
approach toward agricultural water pollution. This approach may consist of tax-based and subsidy-
based incentive policies. Up to now, the tax-based incentive policies have not been applied much to
agriculture, probably due to concerns about its adverse effects on the farming sector. (An exception
are two programs in the Netherlands where major pollution problems arising from intensive
livestock industry have to be faced. The first program is a levy on animal feedstuff that applies to
all livestock feed manufacturers. The second is a levy imposed on farms with a manure surplus.)
EC countries usually apply subsidy-based incentive policies. Examples include the program on
environmentally sensitive areas in the United Kingdom, where incentives are provided to reduce
fertilizers and pesticides; wellhead protection programs in the Netherlands and Germany where
subsidies are paid for restrictions on agricultural activities; and the grant program for improving
facilities for the storage and treatment of farm wastes and silage effluent in the United Kingdom. It
is important to note that tax-based policies are consistent with the polluter pays principle advocated
by the Single European Act and various other EC documents, whereas the subsidy-based policies
are not.

Fifth, an alternative approach, that of acquisition, is being applied by EC countries in a few
instances. In Germany, for example, the Laender may buy filter strips along all key surface water
bodies. In the Netherlands, government authorities encourage water supply companies to purchase
the land around the pumping stations in wellhead protection areas, which is then leased back to
farmers under strict land-use conditions. The restrictions are generally so severe that the water
supply companies have no difficulty in buying out farmers.

Sixth, overall it seems that the immediate goal of most policies approaches is not so much
control and prevention of agricultural water pollution per se, but rather protection of drinking water
supplies. The EC countries are designing a variety of policies to reduce agricultural pollution in the
vicinity of pumping stations, but there is a lack of policies that would aim at a broad adoption of
less intensive production practices. An illustration for this short-sighted view is the problem of
manure surpluses in the Netherlands. When surpluses in some areas became a serious threat to the
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drinking water supply, the Dutch government--instead of implementing measures to reduce manure
surpluses--helped to set up a complex system of redistributing manure from areas with a surplus to
areas that could use more manure. Only recently a new set of policies is being proposed which in
fact aims at an overall reduction of agricultural pollution problems. For example, the Dutch
government now plans to introduce structural measures in the agricultural sector that ensure a
"fertilizer balance," meaning that no more nitrate and phosphate may enter soil and water than can
be absorbed again via natural processes. Germany plans to issue a regulation with provisions for
area-wide control of fertilizer use. Despite expected enforcement problems, the German
government is eager to establish the perception among farmers that everyone is subject to the same
need to reduce fertilizer application. In the United Kingdom farmers now can use existing grant
schemes to convert to and invest in organic farming, low-input farrning, and other alternative
farming systems.

And seventh, it is becoming increasingly evident that despite this new set of policies water
quality is continuing to deteriorate, and that additional efforts for meeting drinking water standards
concerning agricultural contaminants are necessary. At least in the short run the costs will not be
borne by the polluters but by the water users, since water supply companies are required to invest
in technical improvements that will result in higher water prices. The British water and sewage
companies, for example, are planning to spend nearly 2 billion pounds over a period of five years
to bring drinking water up to EC standard. In France the average price for water is expected to
double within the next decade.

These trends at both the EC and national level indicate that during the 1980s some progress
has been made toward controlling agricultural water pollution. A variety of policy approaches have
been adopted, since it has become evident that no single approach works for all circumstances.
Thus, the EC experience suggests that there is no "correct" approach to the agriculture/water
dilemma and that it is useful to examine different policy options and learn from other countries'
successes and failures. Integration of water quality considerations and agricultural policies is a
complicated issue, but one that worldwide has to be dealt with in the coming years.
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Figure 1: TERRITORIES OF THE EUROPEAN COMMUNITY
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Source: Commission of the European Communities. 1987b. 'Me State of the Environment iln the EWp=e
Community,19 Luxembourg.



Figure 2: INSTITUTIONAL STRUCTURE OF POLICY MAKING FOR THE CAP
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Figure 3: BASIC MECHANISM OF CAP PRICE SUPPORT
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Source: Rosenblatt, Julius and others. 1988. The Common Agricultural Policy of the European Community:
Principles and Conseguences. Occasional Paper 62. Washington, D.C.: Intemational Monetary Fund.



Figure 4: DENSITY OF PIGS IN THE EC
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Source: European Communities (EC) 1989b. 1992: The Environmental Dimension. Task Force Report on the Environment and the Intemal Market.
Luxembourg: Office for Publications of the EC.



Table 1: BASIC DATA ON EC FARM STRUCTURES, 1986

Unit B DK D GR E F IRL I L NL P UK EUR 12

Utilized
agricultural area million ha 1 412 2 823 12 000 5 741 27 213 31 418 5 676 17 445 128 2 025 4 532 18 612 129 023

Value of final agricul- million
tural production ECU 5 391 6 701 26 859 7 887 20 356 41 062 3 815 33 964 164 14 162 - 19 429 179 789

Agricultural contribution
to gross domestic product % 2.5 5.0 1.8 16.6 6.1 3.7 10.2 5.0 2.6 4.2 - 1.8 3.5

Numbers employed in
agriculture, hunting, 1 000
forestry and fiLsheries persons 103 178 1 348 1 026 1 742 1 536 168 2 242 6.5 248 890 619 10 104

Working population
engaged in agriculture % 2.9 6.8 5.3 28.5 16.1 7.3 15.8 10.9 4.0 4.8 21.9 2.6 8.3

Number of agricultural
holdings I 000 98 92 740 952 1 818 1 057 220 2 801 4 136 769 258 8 947

Averagesizeoffarm ha 14.1 30.7 16.0 4.3 12.9 27.0 22.7 5.6 28.6 14.9 4.3 65.1 8.9

Souce: Eurpean Communities (EC) 1989a. A Common Agricultral Policy for the 1990s. 5th ed., Luxembourg: Office for Publications of the EC.



Table 2: SELECrED ENVIRONMENTAL EFFECTrS OF AGRICULTURE

Others: air,
Agricultural practices Soil Ground water Surface water Flora Fauna noise, landscape,

agricultural products

Land development: Inadequate Other water Loss of species
land consolidation management leading management
programmes to soil influencing ground Loss ot

degradation water table ecosystem, loss
of ecological

Irrigation, drainage Excess salts, Loss of quality Soil degradation, Drying out of natural elements, diversity. Land
waterlogging (more salts), siltation, water affecting river ecosystems degradation if

drinking water pollution with soil activity not suited
supply affected particles to site

Tillage Wind erosion,
water erosion

Mechanisation: large or Soil compaction, Combustion gases,
heavy equipment soil erosion noise

Fertilizer use:

Nitrogen Nitrate leaching

affecting water

Phosphate Accumulation of Effect on soil
heavy metals lCd) microflora

RunDoff, leaching

or direct
rdisarget Eutrophication leads:

dilscharge

Manure, slurry Excess: Nitrate, phosphate leading to to excess algae to oxygen Stench, ammonia
accumulation of Iby use of excess eutrophication and water-plants depletion affecting
phosphates, slurry) fish

copper Ipig slurry)

Sewage sludge, Accumulation of Residues

compost heavy metals,
contaminants

Applying pesticides Accumulation of Leaching of mobile pesticide residues Affects soil Poisoning; Evaporation; spray
pesticides and and degradation products microflora; resistance drift, residues
degradation resistance of
products some weeds

Imput of feed additives, Possible effects Residues

medicines

Modern buildings le.g. See: slurry See: slurry See: slurry Ammonia,
silos) and intensive offensive odours,
livestock farming noise, residues

Infrastructure:
Aesthetic impacts

Source: Organization for Economic Co-operation and Development (OECD). 1991b. The Slate of the
Environmen . Paris.



Table 3: MAIN INSTRUMENTS USED FOR IMPLEMENTATION OF THE CAP -- SELECTED PRODUCTS

Fresh Fruii
Beef/ Sheep- and Processed

Cereals' Sugar Dairy2 Veal meat Vegetables2 Fruit Wine3

Intervention x x x x x x' x5 x

Storage aid x x x x

Direct aid xh
6 x x x x7

x

Import levies and export refunds x x x x x 9 x Xl° II

Co-responsibility levies x x x

Guarantee threshold x x12

Production quotas x x

Source: The information presented in this table was taken mainly from Commission of the European Conmmunities (1985b).
Except rice.
Arrangements generally applicable only in periods of large-scale marketing.
Only table wines are subject to the prices and interverition systems.
Intervention only in a "crisis situation." Otherwise, "withdrawal" of surpluses at a low price.
No levies on imports.

6 For durum wheat produced in certain regions of Italy, Greece, and France.
For citrus fruit.

3 Aid for processing of selected products, in sonie cases with a quantitative ceiling. The producis conceriled are various tomato derivates. (Iriedt figs, raisins,
a particular type of prune, and preserves in syrup (cherries, peaches, and Williams pears).

9 In case of voluntary export restraints, levies may not exceed amounts laid down in the agreements.
'0 For a limited number of products.
" Provided the import price is not lower than the relevant reference pfice, there are no levies on imports.
12 For aid for the processing of tomatoes,

Source: Rosenblau, Julius and ohars. 1988. The Common Agicultural Policy of the European Community: Principles and Consequences. Occasional
Paper 62. Washington, D.C.: Intruatianal Monetary Fund.



Table 4: EXPENDITlURE BY THE EUROPEAN AGRICULTURAL GUIDANCE AND
GUARANTEE FUND, BY COUNTRY

X In percecnt or millions of ECUs)

1973 1 ) )8I 1982 1983 1984 1985 1986

(In percent of total expcniditure)

Belgiumil 5.4 4 4 4.2 3.8 3.7 4.5 4.4
Denmark 8.5 4.5 4.4 4.2 4.7 4.1 4.8
Francc 29.9 27.7 23.3 22.7 19.7 23.1 24.9
Germany, Fed.

Rep. of 20.3 18.2 16.4 19.3 18.0 17.9 20.0
Grcece - 1.4 5.4 6.2 5.3 6.4 6.5
Ireland 2.3 4.3 4.5 4.3 5.0 6.0 5.7
Italy 14.4 19.2 20.2 17.7 21.3 17.8 14.3
Luxembourg 0.1 0.1 - - - -

Netherlands 14.8 10.2 11.1 10.5 10.5 10.1 10.2
United Kingdomli 4.3 10.1 10.3 11.1 11.8 9.8 9.1

EC-10
Total

(in millions of ECUs) 4,115.9 11,866.6 13,007.7 16,507.9 18,975.1 20,416.0 22,545.3
Guarantee

(in percent of total) 95.4 93.9 95.1 95.6 96.4 95.7 96.8
Guidance

(in percent of total) 4.6 6.1 4.9 4.4 3.6 4.3 3.2

Source: Rosenblatt, Julius and others. 1988. The Common Aericultural Policy of the European Community: Principles and Conseguences. Occasional
Paper 62. Washington, D.C.: International Monetary Fund.



Table 5: NrIROGENOUS FERTILRS APPI ED ON ARABLE LAND

TONNES OF NffOGENOUS PInLMErm PER KM 'OF ARBLE LAND
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1970 1975 1080 1985 1990

Nibo9o FeriZM Aid on kA Land (bInnhAm2) mMi h 1070

1970 1975 1960 1985 1988 1970198

Canada 0.7 1.3 2.1 2.8 2.6 271
USA 3.9 5.0 5.7 5.0 5.1 32
Japan 12.5 12.8 12.6 14.0 13.7 9
Australia 0.4 0.4 0.6 0.7 0.6 136
New Zealand 1.4 3.0 4.6 6.4 7.3 427
Austia 7.5 7.5 9.8 10.8 9.3 24
Belgium 19.3 20.7 23.2 24.5 24.5 27
Dmnmark 10.8 17 14.1 14.6 14.7 35
Fiand 6.3 8.0 7.7 6.5 8.2 29
France 7.9 9.2 11.4 12.5 13.3 69
w.GemWmny 14.9 16.2 20.7 20.3 20.6 38

GrwCe 5.1 6.7 8a5 11.6 10.6 106

Italy 4.9 6.1 6.3 8.7 7.6 57

Netherlands 48.1 53.3 56.2 55.8 48.7 1

Norway 9.6 11.6 12.6 12.4 12.8 33

POugal 2.0 3.8 3B 3.9 44 116

Spain 2.7 3.7 4.4 4.7 5.5 101

Swsden 74 6.6 6.2 8.2 7.6 3

SwiZmanr 9.6 10.9 16.1 17.5 174 81

TakaY 0.9 1.7 2.8 3.3 3.9 339

UK 12.4 15.0 17.7 222 209 69

OECD 3.9 4.8 5.6 5.6 5.7 48

Woud 2.2 3.1 4.2 4.8 5.4 142

Source: Organization for Economic Co-operation and Development (OECD). 1991a. Enxironmental
Indicato,. Paris: OECD.



Table 6: USE OF PHOSPHATE FERTILIZERS IN SELECTED COUNTRIES

1000 tear,

cxatzy 1970 1975 1990 1961 1982 1903 1904 1985 1986 1987 b) 1980 C)

Canada 326 503 634 646 652 714 734 712 646 640 645

UsL d) 4 346 4741 4 926 4 367 3771 4442 47225 3 774 3 641 3130 4 100

jp r 653 623 690 104 721 765 m77 741 739 742 741
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rrtEnc 9) 11609 1664 1 775 1 677 1631 1679 1s00 1 466 1 425 1400 1 400

C nwy 913 780 836 753 740 745 732 737 633 660 645
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-UK 1) 504 394 437 502 464 474 469 434 432 440 440
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M. hViarie,* 4672 5244 5 560 5 013 4423 5156 4959 4 436 4 289 4370 4 745

km*t&Li& 1066 993 1 197 1 165 1079 1094 1096 965 976 1006 1 177

5633 5267 5 982 3 617 5740 5839 5660 5 409 5 425 5472 372

zEI ^4699 4446 5 007 4 645 4699 4735 4622 4 503 4 506 4466 4459

- Total 12 024 12 027 13 429 12 499 11 963 12 54 12 492 11 621 11 429 11 590 12 035

world - Totel 25 262 25 684 31 932 31 466 31 205 33 229 34 515 33 512 34 865 36 444 39 036

al InClude qround rock pudephte.
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Source: Organization for Economic Co-operation and Development (OECD). 1989b. Environmental Data:
Compendium 1989. Paris.



Table 7: USE OF PESTICIDES IN SELECTED COUNTRIES

tonnes (active ingredients)

Yar Peaticidms Insecticides Fungicides Herbicides Other
tota.l peaicidem

Canada 1985 39 259 3 172 2 823 30 161 3 063
USA a) 1981 334 000 41 000 25 000 268 000
Japan 1985 83 056 45 018 18 662 19 416
Austria 1986 6 069 500 2 426 3 054 90
Belgium 1983 9 Oe8 1 686 1 913 5 126 361
Denmark 1987 6 697 325 1 802 4 031 539
Finland b) 1987 2 006 128 101 1 599 178
rrance 1987 85 922 6 514 45 193 34 215
Germany 1986 31 417 1 456 8 689 18 630 2 642
Grece 1984 35 124 3 249 27 397 2 611 1 867
Icland 1983 5 1 2 2
Ireland 1980 1 469 185 210 1 050 25
Italy d) 1986 161 697 34 401 85 126 28 525 13 645
Netherlands 1987 17 093 498 4 078 3 912 8 613
Norway 1986 1 514 47 144 1 188 134
Portuqal 1985 15 946 763 14 021 1 054 108
Swden *) 1986 4 006 102 766 2 978 162
Switzerland 1982 2 089 129 1 130 830
Turkey 1982 8 119 4 619 1 575 1 925
UK f) 1982 40 300 1 480 4780 28 100 5 900
Yugalavia c, d) 1976 25 384 10 448 9 477 5 459

CI secretarlit *stiete hse8d on partial
et-

bi Other p stleotds entain torest p eticid.,
oth-r ieuectLcidea, In ect telants
and qrowth tuqulatora.

Ce D-te reter the lot- B170.
d) Dt- reter to the torouletlon Wekqbt.

I Avnr-v date for 1984-Si.
LI Greet Brit. n only. Date rotor to the

_arly 1940..

Source: Organization for Economic Co-operation and Development (OECD). 1989b. Environmental Data:
Compendium 1989. Paris.



Table 8: TRENDS IN THE USE OF PESTICIDES IN SELECTED COUNTRIES
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relates to e"rly 3990,.

Souae: Organization for Economic Co-operation and Development (OECD). 1989b. Environmental Data:
Comnendium 1989. PoariS.



Table 9: WATER QUALITY INDICATORS FOR SELECTED RIVERS:
DISSOLVED OXYGEN AND BIOLOGICAL OXYGEN DEMAND

Dissolved oxygen (DO) Biological oxygen demano (BOO)

(mg4) (rn("Fl
1970 1 1975 | 1980 1985 1970 |1975 1980 1985

Belgique Meuse-HeerlAg:mont a) 8,2 10,8 10,6 10,4 4,4 6.6 4,2 8
Meuse-Lanaye 7,7 8,9 9,5 8,1 12,5 4,7 3,9 4

Escaut-Doel a) 6,2 1,3 1,9 3,3 4.0 8,2 5. 

Danmark Gudenaa e) 9,7 10,7 3.4 4
Skjernaa d,e) 10,5 10,4 : 8,2 8

Susaa g,e) 8,7 8.7 2 3
BR Deutschland Rhein Kleve-Bimmen 5.6 6,8 9.C 9,3 6 1 7., 4.3

Elbe : 9,0 8.1 6,2 8,t
Weser 8,6 9,4 8.6 8,7 3.0 5. 54 4
Donau-Jochenstein 10,5 10,3 10,6 10.5 4,8 3,1 3,1 3.

Espana Guadalquivir C) 3,1 5,7 2,3 118 6
Duero : 7,5 7,3 2.4 2,
Tajo : 7,2 7,6 . 2.4 3.0

Eoro : 9.8 9,4 . 3,4 4.6
France Loire a) 10.7 11,1 11.8 12,1 6.7 4.4 6.6 7.8

Seine : 3,3 4,9 5.2 10.2 6,6 3.2
Garonne a) 9,7 9,9 10,1 9.3 2.2 1,5 2,3 2.2
Rhone 7,5 7,7 8,7 8,6 2,9 9,2 7,8 5.0

hIalia Po 8,3 7,7 8.6 : 7.3 6.1 s.a
Tevere 4,6 5,3 8.8 8,3 9.5 2,0

Nederland Meuse-Keizersveer 8.6 9.4 10,0 9.7 6.2 4,2 2,3 1.,

Meuse-Eijsden 9,8 9,5 9.8 8.1 4.1 3.7 2.8 2.9

Scheur Maasluis : 7.1 8,1 9,3 3.9 2.2 1.5
Ijssel-Kampen e) 6.7 6.7 8,1 8.2 5.7 6.3 3.9 2.3
Rhein-Lobit 8.0 8,0 6.7 7,0 3.2 2.3

Portugal Tejo h) 9,2 7.8 1.6 2.5 1,7

Minho : 9,1 10.1 16.1 2,9

Uni1ed Kingdom Thames/Tamise 10.8 9.9 10.0 3,4 2.7 2,4

Severn . 10.1 10.4 10.8 2,8 2,6 1]

Clyde b) 7,7 9,.4 9,1 . 4,1 3.2
Mersey . 5,1 6,1 6,2 7,2 5,1 5,0

USA Delaware-Trenton e) 9.6 10,8 11,9 10,8 1,9 2.0 2,2 2.1

Mississippi-SI.Franc. e) 8.4 8.5 8.3 8,6 2.4 2.2 1,7 1,4

Japan Ishikari t) 8,9 10,7 10.6 10,2 1.9 1,4 1,4 1,5
Yodo f) 8.2 8,9 9.0 8,2 5.2 3,2 3,5 3.6

Tone f) 9,9 10,3 10,2 10.5 1.7 15 1,6 1 5

Shinana I) 9,8 9,8 9.3 10.6 2.5 1.8 1,5 1

NOTES:
*1 1970 dtu mr to 1971.
b) BOO: 1980 fig.te reIr to 1982.
c) 1975 daIs (rSI( to t976.
d) 1980 dla nhter to 1979.
.) 1985 daL& t.lir to 1983.
11 tges daata m.r t 198A.
g) I980 oa[a mise to 1978. Soure: Statistical Office of the
ht 00: t980 %Ur* rg " toss 196 1 European Communities (Eurostat).

Environment SLatistics 1989. Luxembourg:
Eurostat.



Table 10: WATER QUALITY INDICATORS FOR SELECTED RIVERS:
NTIRATE AND AMMONIUM

Nitrate Ammonium

(mg NO3A) (mg NH44)
1970 | 1975 | 1980 1985 1970 1975 | 1980 1985

Belgique/Belgie Meuse-Heer/Agirront d) 7,97 - 7,81 9,65 13,82 0,17 0,13 0,18
Meuse-Lanaye 17,27 9,41 11.16 12,36 1,06 0,79 0,90
Escaut-Doel d) 13,29 7,36 18,47 17,32 : 3,76 2,85 2,82

Danmark Gudenaa 9) : 5,54 7,53 8,86 0,12 0,15 0,07
Skjernaa e,g) 9,08 13,27 14,083
Susaa e,g) 23,34 29,80 23,07

BR Deutschland Rnein Kleve-Bimmen 8.06 13,37 15,90 18,60 1,74 1.48 0,72 0,63
Elbe 17.27 13,29 : 1,82 3,64
Weser 19,04 24.00 22,50 0,73 0,70 0.21 0,13
Donau-Jochenstein 0,89 1,33 2,21 2,66 0,15 0,26 0,15 0,21

Ellas Strimonas a) : 4,24 4,85 : 0.13 0,10
Axios a) : 4,35 6,76 0,07 0,09
Pinios a) : 6,05 6,38 : 0,08 0,02
Aheloos a) 0.32 0,34 0.05 0,38

Espana Guadalquivir b) 7,55 9,62 14,32 2,02 1,14 1,11
Duero 8,16 4,55 0,22 0,27
Tajo 1.50 2.11 0,26 0,10
Ebro 5,45 10,91 0,38 0,16

France Loire 7,01 6,38 8,81 9,61 0,27 0,09 0,12
Seine 18,52 23,72 27,32 1,57 0.78 1,04
Garonne 5,10 4,10 8,11 7,51 : 0,18 0.00 0,27
Rhone 3,90 4,00 5.50 7,11 0.16 0,15 0,26

Italia Po 4,19 5,98 7,22 10.63 0.26 0,22 0.26
Adige : 3.90 4,16 1,19 1,94 1,70 1,09
Tevere 6,64 6.07 1,51

Nederland Meuse-Keizersveer 13.60 16,34 16,70 18,95 0,90 1,59 0,78 0.87
Meuse-Eajsden 10.85 11.12 12,31 12,93 0.97 1.13 0.64 0.87
Scheur-Maasluis 14,92 17,01 18,42 1.18 0.81 0,68
Ijssel-Kampen 9) 12,22 15.32 18,91 19,18 1,71 1,24 0,78 0.60
Rhein-Lobit 11,87 14,48 17,40 19,97 1,71 1,43 0.97 0,98

Portugal Tejo 2,30 5,58 4,96 0,43 0,22
Minho e) : : : : 0.13 0.09

United Kingdom Thames/Tamise 28,79 30.51 33.26 0.40 0,34 0,35
Severn : 24,45 25.69 28,03 0,25 0,16 0.27
Clyde 11,78 8,19 9,57 1,03 1,18 1,50
Mersey 8,15 10,14 13,82 7.13 5,49 5,53

USA Delaware-Trenton f,n) 3,90 4.78 : 0,15 0,06 0,11
Mtssissippi-SI.Franc. I,n) 4,34 5,31 5,45 0,06 0,11 0,05

Japan Ishikari I.h,i,l) 1,59 2,35 0,49 0.24
Yodo c.j.i.k) 3.54 3,37 0,72 0.69 0.87

NOTES:
I) 1980 dla timr l 1962.
b) 1975 daSt oer i 1976.
c) 1970 da o to 1979.
d) iv?0ca,l.m m 1r9oi71,
*) 1960 dla ilt ID ISOl.
g) TIal droqwhIDM. Source: StaUsucal Office of thc

h) INAMVO: 0 "gu etMrs 1979. European Communiies (Eurostat).
1) Nivuig: 1985 bguf lOtifim 1983.
if #*Vol*: 1975 4ure fewiir 1976. Environment Statistics 1989. Luxembourg:
k) Amnmorvum: 1970 ure rotors to 1971.
I) Ajnmor.um 1975 hguf rlern to 1976. ErosLt.
m) AmfmofIum: 1980 gue rotors to 197.
n) Arnmorurm: 1985 .guru rlers o 1166.



Table 11: WATER QUALITY INDICATORS FOR SELECIED RIVERS:
TOTAL PHOSPHORUS

Phosphorus

(mgPAI)
1970 | 1975 | 1980 T 1985

Belgique/Belgie Meuse-Heer/Agimont 1,23 0,22 0,35
Meuse-Lanaye 1,41 0,55 0,72
Escaut-Doel 1,06 0.55 0,87

Danmark Gudenaa g) 0,30 0.16 0,18
Skjernaa e,g) 0,22 0.13
Susaa e.g) 0,66 0,26 0,34

BR Deutschland Rhein Kleve-Bimmen 0,52 0,75 0.36 0,48
Elbe 0,36 0.53
Weser 0.40 0,67 0,53 0.37
Donau-Jochenstein 0,18 0.21

Ellas Strimanas a) 0,14 0,12
Axios a) 0,33 0,61
Pinios a) 0,06 0,08
Aheloos a) 0,01 0,00

Espana Guadalquivir C) 0,83 0,87 0,72
Duero 0,69 0,35
Tajo 0,43 0,14
Ebro 0,33 0,79

France Loire h) 0,08 0,08 0,07 0,04
Seine C) 1,45 0,76 1,01
Garonne h) 0,08 0,08 0,09 0,09
Rhone h) 0,15 0,15 0,18 0,13

Italia Po 0,23 0,28 0.26
Adige 0,19 0,18
Tevere 0,26 0,40 0,24

Nederland Meuse-Keizersveer 0,41 0,57 0,50 0,48
Meuse-Eijsden 0,43 0,73 0,58 0,57
Scheur-Maasluis 0,56 0,65 0,55
Ijssel-Kampen g) 0,43 0,62 0,63 0,57
Rhein-Lobit 0,50 0,72 0.66 0,62

Ponugal Tejo e) : 0,30 0,19
United Kingdom Thames/Tamise b) 1,07 1,16 1,32

Severn b) 0,75 0,54 0,71
Clyde b) 0,69 0,50 0,32
Mersey b) 1,00 0,78 1,36

USA Delaware-Trenton t) 0,10 0,10 0,13
Mississippi-St.Franc. t) 0,19 0,23 0,14

Japan Ishikari d,g) 0,09 0.09 0,07
Yodo c,d,g) 0,19 0,22 0.16

NOTES:
a) 1900 ue nberns to 1922.
b) OrVtohosptam tntau*orL
c) 1975 igun nln r 97s. Souire: Statistical Office of lhe
d) 190 I9IJm rter to 179. European Communities (Eurosa).
f) Totaws mawn.60s
1) 1985 refers toIl. Environment Statistics 1989. Luxembourg:
h) 1070 rfi1nmtstol971. EurOstaL



Table 12: WATER QUALITY INDICATORS FOR SELECTED RIVERS:
LEAD AND CADMIUM

Lead Cadmium

(ugA7) . ug/1)
1970 1 1975 1980 1985 1970 1975 191980 1985

BelgiquelBelgie Meuse-Heer/Agimont 1,40 4,00 9,12 0.80 0,30 0,22
Meuse-Lanaye 5,70 20,00 6,71 : 2,60 1,20 0,39
Escaut-Doel 203,50 25.00 6,22 1,50 5.80 1,22

BR Deutschland Rhein Kleve-Bimmen 1) : 24,00 7.00 11,00 2,40 1,40 0,30
Weser I) 2,00 2,80 0,50 0,50
Donau-Jochenstein j) 1,40 2,60 0,20 0,10

Espana Guadalquivir d) 20.00 12,70 28,00 0,00 0.60
Ebro 5,00 0,00 0,00 0.00

France Loire 0.00 0.00 0,00 0,00 0,00
Seine h) 26,00 8,00 40,00 2,00 2.00 0,00
Garonne e,g,m) 4.25 10,00 0.00 1.25 1.00 0.00
Rhone m) 30.00 29,00 10.00 5,00 0.00

Italia Po b) 0,40 0.55 0.16 0.05 0,30
Nederland Meuse-Keizersveer 12.00 12,00 3,60 0.90 1,50 0.21

Meuse-Eiisden 17,00 23.00 6,20 3,10 3.40 0.35
Scheur-Maasluis 13,00 11,00 1,90 1,00 0,90 0.26
Ijssel-Kampen f) 17,00 9,00 5,00 1,40 1,30 0,40
Rhein -Lobit 22.00 15.00 4,20 2,30 1,60 0.14

United Kingdom ThamesfTamise k) 10,00 9,00 1,04 0.79
Severn k) 29,00 40,00 4,00 5,17 10,00 0,21
Clyde k) 73,00 18,00 8,00 3,80 1,08 0,78
Mersey k) 50,00 15,00 11,00 20,00 0,79 0.19

USA Delaware-Trenton c,i) 6,00 2.00 3.00 2,00 3,50 2,00
Mississippi-StFran. c.i) 2,00 2,00 5,00 2.00 2,00 2,00

Japan Ishikari a) 210,00 1,00 5,00 0.00 0.00
Yodo a.e) I 1,00 0.00 0,00 0,00 0.00

NOTES:
a* 1970 W 1980 data refer to 1971 and 1979
b LW: dol_wd 0r0"rnui-ns. Camurnul: 1975

916 penem lo 19777,
c) Oata .Ptaeo upper kvi vaiu.s
d) Lsu :1975 fibgunr nrr to 1976.
a)1975 cUta totr D 1976.

I) lg5dotsi rto 1i93.
gi Lead :1 960ur igmbfra t0I o 198.
h) Cadmium: 1975.19W arld 1985 eta rtolr to 1976. Source: Statistical Office of the

1979 C rdm 19 75.
1 Dota etr n d 19 European Communities (Eurostat).

i) L 1 igUti te t,o 9 . Environment Statistis 1989. Luxembourg:
k) When It rdiator is urmneiaaieu (quantty wo EurostaL

Unsli) VW Im" ofl doetacrn vues ort used whenEr
C111ablClng arsUal ver%s. Actuai averages are
thwrator io~r.

I) Cadmium: upper lCeul vailus.
m)Cadrnium: 1960 igun runlef to 1979.



Table 13: WATER QUALITY INDICATORS FOR SELECTED RIVERS:
CHROMIUM AND COPPER

Chromium Copper

(ug/) (ug/1)
1970 1975 | 1980 | 1985 1970 1975 | 1980 | 1985

Belgique/Belgie Meuse-Heer/Agimont 1,20 1,20 0.40 4,70 7,00 19,00
Meuse-Lanaye 4,60 2,70 5,70 4,50 22,60 7.40
Escaut-Doel : 15,60 26.10 3,60 15,50 24,40 10,90

SR Deutschland Rhein Kleve-Bimmen : 40,00 22.30 10,00 24,00 19,90 13.00
Weser a) 3,00 3,00 5.60 9.20

Espana Guadalquivir c,l) 24,00 10,00 0,00 2,70 0.90
Duero 0,00 0,00 0,80 2,50
Tajo 0,00 5,00 1,40

France Loire 0.00 0.00 0,00 10,00 20,00
Seine j) 12,00 13,00 20,00 52,00 11,00 30.00
Garonne hj) 20,00 9,00 1,67 0,00 10.83 10,00 0,00
Rhone 0,00 9,00 14,00 28,00

Italia Po b,t) 0,50 0,60 0,60 0,85
Nederland Meuse-Keizersveer 7,00 7,00 3,00 9,00 12,00 3.50

Meuse-Eilsden 14,00 10,00 6,40 16,00 11,00 5,50
Scheur-Maasluis : 16,00 19,00 5.30 15,00 12.00 4.90
Ijssel-Kampen 9) 25,00 14,00 7,00 26,00 16,00 9,00 7.00
Rhein-Lobit 35,00 20,00 7.60 20.00 14,00 5.90

United Kingdom Thames/Tamise k) 11,00 10,00 10,00 11,00
Severn k) 9.00 30.00 11,00 18,00 21,00 12.00
Clyde : 64,00 25,00 21,00 63,00 10,00 6.00
Mersey : 20,00 20,00 12.00 20.00 19,00 9,00

USA Delaware-Trenton b,l) 27,50 10.00 3.00 20,00 3,50 4.80
Mississippi-St.Franc. b,i) 7.80 10,00 2,00 4,00 6,30 5,60

Japan Ishikari e,g) 0,00 0.00 0,00 35.00 3,00 18,00 3,00
Yodo b,d) I 0,00 0.00 0.00 8,00

NOTES:
") Cnumuru: data ,mmsnt ugppr imft.
b) Dots tsut dtacved aontwrtton.
C) Coppu. 1975 fqure rmW lo 1976.
d) 19O ddogbsrt 1979.
.) 1970 doUt r4rS to 1971.
n C4wmaut: 1975 dot rtrs tio 1977
9) StWdaft mUr o 16tt3.
th) Chmmum: 1980 Nqu rMi11l to 1979.
i) 1975dtstgwrtos 197. Source: Statistical Office of the
J) w h U mm U l iu gmOI European Communities (Eurostat).

urgal "Umtof da tn vaswu wn Environment Statistics 1989. Luxembourg:
caboulebr Wrl &%w ap. , ,W 41" r

Eurostat.
tq Cthvomium: 1965 figure nd 3 yea ravf. reprasant

upper lihis



Table 14: COMPLAINTS AND INFRINGEMENTS DETECTED BY INQUIRIES OF THE COMMISSION SINCE 1982 IN THE
ENVIRONMENT SECTOR

B D DK E F GB GR IRL IT L NL P Total

C I C I C I C I C I C I I IC I C I C I C I C i C I

Environment, consumer protec. 19B2 I - I - - _ 4 - I - _ - I _ 10 -

tion and nuclear safety 1983 I _ I _ I _ I _ I _ I - _ _ I I 8 -

1984 - - 1 2 -- - - 2 - 2 --- 4 - - - - - 9 2
1985 - 1 3 1 I 3 3 2 I1 3 14 - - 1 2 - - - 3 1 37 10
1986 7 3 6 6 i 2 5 - 44 5 32 - 53 3 - 5 13 3 - 2 2 3 2 - 165 32
1987 4 3 14 6 4 3 29 4 16 1 30 3 17 3 9 1 16 6 - 5 4 1 7 2 150 38

Complaints (C)
Inquirics (I)

Source: Johnson, Stanley P. and Guy Corcelle. 1989. TMe Environmental Policy of the EuTopean Communifies. London: Graham & Trounan, Ltd



Table 15: THE 1980 DIRECTIVE ON DRINKING WATER

Maximum
Admissible

Unit of Guide Level Concentration
Parameter Measurement (GL) (MAC) Comments

Organoleptic
Color mg/L, Pt-Co scale 1 20
Turbidity mg SiOJ/L I 10
Odor Dilution number 0 2 at 120C To be related to the taste tests

3 at 250C
Taste Dilution number 0 2 at 125C To be related to the odor tests

3 at 251C
Physicochemical

Temperature C 12 25
Hydrogen ion pH unit 6.5-8.5 Maximum admissible value 9.5
Conductivity MS/cm at 20°C 400
Chlondes mg ClL 25
Sulfates mg SO/L 25 250
Silica mg SiO2
Calcium mg Ca/L 100
Magnesium mg Mg/L 30 50
Sodium mg Na/L 20
Potassium mg K/L 10 12
Aluminum mg AVL 0.05 0.2
Total hardness See lower portion of table
Dry residue mg/L after drying at 180C 1.500
Dissolved oxygen Percent 0, saturation
Free carbon dioxide mg C02/I.

Substances undesirable in
excessive amounts
Nitrates mg NO3 /L 25 50
Nitntes mg NO,/L 0.1
Ammonium mg NH; 0.05 0.5
Kjeidahl nitrogen mg N/L I Excluding N in nitrogen NO2 and NO3
Potassium permanganate

oxidizability mg 02/L 2 5 Measured when heated in acid medium
Total organic carbon (TOC) mg C/L The reason for any increase in the usual

concentration must be investigated.
Hydrogen sulfide mgS/L Undetectable

organoleptically
Substances extractable in

chloroform mg/L dry residue 0.1
Dissolved or emulsified

hydrocarbons, mineral oils mg/L 10 After extraction by petroleum ether
Phenols (phenol index) ug C 6HSOH/L 0.5 Excluding natural phenols that do not

not react with chlorine
Boron Ag B/L 1.000
Surfactants treacting with

methylene blue) Mg/L tlaurvl sulfate) 200
Organochlorine Ag/L 1 Haloform concentrations must be as low

compounds not covered by as possible.
pesticides and related products

Iron mg Fe/L 50 200
Manganese jsg Mn/L 20 50
Copper mg Cu/L 100 At plant Above 3.000 Mg/L. astringent taste.

3.000 At supply point discoloration, and corrosion may occur.
Zinc mg Zn/L 100 At plant Above 5.000 ug/L. astringent taste.

5.000 At supply point discoloration, and corrosion may occur.
Phosphorus mg P2O5/L 400 5.000
Fluornde Mg F/L

8-12°C 1.500 MAC varies according to average
25-30°C 700 temperature in geographical area

concerned.
Cobalt mg Co/L
Suspended solids None
Residual chlonne ug Ci/L
Banum mg Ba/L 100
Silver ug Ag/L 10 If silver is used nonsystematically to

process the water, a MAC value of 80
_Mg/L may be authorized.

Soure: Camey, Mfichael. 1991. "European Drinking Water Standards." American Water Works Association
Journal. 83(6) June.



Tablel5: THE 1980 DIRECIIVE ON DRINKING WATER, continued

Maximum
Admissible

Unit of Guide Level Concentration
Parameter Measurement (GL) (MAC) Comments

Toxic substances
Arsenic Ag As/L 50
Beryllium mg Be/L
Cadmium mg Cd/L 5
Cyanides mg CN/L 50
Chromium mg Cr/L S0
Mercury Mig Hg/L 1
Nickel g NV/L 50
Lead Mg Pb/L 50 (in running water)
Antimony mig SbiL 10
Selenium mg Se/L 10
Vanadium mg V/L
Pesticides and related products Jg/L Pesticides and related products means

Separate 0.1 insecticides. herbicides. tungicides.
Total 0.5 PCBs. and PCTs.

Polycyciic aromatic hydrocarbons Mg/L 0.2

Maximum Admiasible Concentration (MAC)
Volume of Sample Guide Level Membrane Filter

Parameter ML (GL) Method Multiple Tube Method (MPN)
Microbiological

Total oDliforms, 100 0 MPN <1
Fecal coliforms 100 0 MPN c1
Fecal streptococc 100 0 MPN <I
Sulfite-reducing Clos*ridia 20 MPN!Sl
Total bactena counts for water

supplied for human
consumption

37CC I 10
22°C 1 100

Total bacterna counts for water
in closed containers

370C 1 5
22?C 1 20

Unit of Minimum Required
Parameter Measurement Concentration Comments

Softened water intended for
human consumptiont
Total hardness mg Ca/L 60 Calcium or equivalent cations
Hydrogen ion pHj The water should not be aggressive.
Alkalinity mg HCO3/L 30 The water should not be aggressive.
Dissolved oxygen The water should not be aggressive.

Provided a sufficient number or samples is examined (95 percent consistent results)
tif. owing to its excessive natural hardness. the water is softened before being supplied for consumption. its sodium content may. in exceptional cases. be
higher than the values given in the MAC column. An effort must be made to keep the sodium content as low as possible. and the essential requirements for
the protection of public health may not be disregarded.



Table 16: POPULATION SERVED BY WASTEWATER TREATMENT PLANTS IN
SELECTED COUNTRIES

% OF POPULATION SERVED BY WASTE WATER TREATMENT PLANTS/

100 TRENDS STATE

w.Germany
90 _4 

.- __ - * ' UK

CAN
USA

70 _ USA USA
Cana"dJA

60 h Katy FRA |

wGE

so France rr~~~~~~~~~~~~~~A OECD

UK-
40 _ % 

0 20 40 60 so 100

1970 1975 1980 1985 LatsI980s

Popjation Served by Wasmt Water Treatment Plants
Toa

PoPAjtion Not
I_ of P__ _ _ _ __ PEIU- T.Ua1 arty Sered

M7E portM) (1 m)
1970 1975 1980 1985 L.ae 19805 Lain 1985 Late 1950i

Canada .. 49 56 57 66 13.0 8.8
USA 42 67 70 74 15.0 64.0
Japan 16 23 30 36 39 . 74.8
Austia 17 27 33 65 72 5.0 2.1
Denniark 54 71 80 91 98 8.0 0.1
Fullad 27 so50 65 72 75 - 1.2
Frn 19 31 43 50 52 - 26.8
w.Gerrmany 62 75 82 88 90 2.1 6.3
Itaiy 14 22 30 .. 60 .. 23.1
Netherlands - 45 72 85 89 7.0 1.6
Norway 21 27 34 43 43 6.0 2.4
Spain . 14 18 29 48 6.2 20.3
Sweden 63 81 82 94 95 1.0 0.4
Switand 35 55 70 83 90 - 0.7
UK . 82 83 84 6.0 9.1

OECD 34 46 51 57 60 . 330.0

Source: Organization for Economic Co-operation and Development (OECD). 1991a. Environmental
Indicators. Paris: OECD.
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