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Preface

The objective of this report is to review national nitrate policies and links to agri-
culture in 7 Member States of the European Community. The countries reviewed are:
Belgium, Denmark, Germany, France, the Netherlands, the United Kingdom and Italy.
Furthermore, a review of the nitrate policy formulated by the European Commission
is carried out.

National reviews are based on contributions from the institutes participating in the joint
European research project Standards on nitrate in the European Community: Processes
of change in policy instruments and agriculture. Each participating institution is res-
ponsible for the information presented on national issues. The background material on
each country can be acquired from the respective partners of cooperation'. The re-
views were mainly prepared during 1993 and cover the period up to autumn 1993,

The project is partly funded by the Environment Programme (Area III, Socio-economic
environmental research) of the Directorate General for Science, Research and Develop-
ment (DG XII) of the EC.

The report was written by Senior Research fellow Sgren Rude and Research fellow
Boie 8. Frederiksen. Dr. Floor Brouwer (Landbouw-Economisch Instituut, the Nether-
lands) has participated in the editing.

The authors would like to thank the partners for fruitful cooperation,

Statens Jordbrugsgkonomiske Institut, March 1994

Arne Larsen
Director

) The project is a joint collaboration of: Landbouw-Economisch Instituut, Belgium (L.
Lauwers); Statens Jordbrugspkonomiske Institut, Denmark (S. Rude and B.S. Frederiksen);
Bundesforschungsanstalt fiir Landwirischaft, Germany (K-H. Schleef, W. Kleinhanss and
G. Haxsen); Institut National de la Recherche Agronomigue, France (P. Rainelli); Land-
bouw-Economisch Instituut, the Netherlands (F. Brouwer); and Economics Department of
the University of Stirling, the UK (D. Parsisson, N. Hanley and C. Spash).

It should be noticed that the Landbouw-Economisch Instituut, the Netherlands, has
provided the information concerning Italy. The full addresses are listed in Appendix A.






Agriculture
contributes
to pollution

Nitrate policy
founded in
the late 1980s

High risk areas
in all countries

The EC Nitrate
Directive is
the cornerstone

Summary

Nitrogen emissions from agricultural sources can lead to
pollution of ground water (high nitrate content), surface water
and seas (eutrophication) as well as pollution of the
atmosphere (acidification by ammonia evaporation). Pollution
is common in the northern parts of the EC, but problems also
occur in some areas of the southern Member States. In a
European perspective, concern focuses primarily on nitrate
levels in ground water, and secondly on the eutrophication of
surface and coastal waters.

National nitrate policies in the northern EC countries were
mainly established during the late 1980s. The severity of ni-
trate pollution varies according to natural conditions,
agriculture practice and farm structure. The variance, and the
perception of the problems, are reflected in the elaboration of
national policies reviewed.

The countries considered in this report are Belgium, Den-
mark, Germany, France, the Netherlands, the United Kingdom
and Italy. Areas with a high risk of nitrate pollution are
found in all countries. The most severe pollution occur in
regions with a high concentration of livestock, where dis-
charge of animal manure is a major problem.

The EC policy against nitrate pollution from agricultural
sources is primarily based on the so-called EC Nitrate
Directive from 1991. The overall objective is to prevent and
reduce nitrate pollution of the aquatic environment. In re-
sponce to the Directive the Member States have to:

- Identify Nitrate Vulnerable Zones before the end of 1993,
The Zones are defined as areas where agriculture contri-
butes to drinking water quality problems or eutrophication
of aquifers.



Differences in

the designation of
Nitrate Vulnerable
Zones

First, codes of
"good" agricultural
practice will be
introduced ...

... then action
programmes

- Establish a code of good agricultural practice before the
end of 1993 to avoid unnecessary nitrate emission.

Formulate a national action programme before the end of
1995, which must be implemented before the end of 1999.
The programme must comprise statutory regulations.

- Establish a monitoring programme suitable for assessing
the effectiveness of the measures taken with respect to the
quality of the aquatic environment. An assessment must be
made every fourth year, and if necessary, further action
must be taken in order to meet the objective of the Direc-
tive.

The vulnerable zones are not definitively identified in all
Member States. Nonetheless, there are strong indications that
substantial variations will occur in the designation of the
vulnerable zones among the countries considered. Thus, in
Denmark and the Netherlands the whole country wili be
identified as vulnerable, while the United Kingdom might
only identify a small percentage of total farmland. Since the
EC Nitrate Directive is only mandatory in these zones, the
choice of zoning policy is of major importance for the
potential impact. In most countries, ground water protection
for drinking purposes is being emphasized.

The codes of good agricultural practice will focus on the
handling of fertilizers (chemical fertilizers and manure). How
such codes will influence farming practices is uncertain; but
at least the codes may appreciably infiuence the behaviour
one can expect from farmers.

The action programmes, which can be seen as a strengthening
of the aforementioned codes, set compulsory rules for
fertilizer handling. With respect to anima! manure the EC
Nitrate Directive points out that application must not exceed



Limits on manure
application will be
troublesome

The impact of the
EC Nitrate Directive
will vary

Nitrate policy

is based on
command-and-control
regulations

"Green” taxes
are not used

170 kg nitrogen per hectare by 1999. Compliance with this
rule will be troublesome in a number of regions with inten-
sive animal production - i.e. the Netherlands, the Flemish
Region in Belgium, Bretagne in France, and some regions of
Germany.

The full impact of the EC Nitrate Directive will vary from
couniry to country and within each country. Without
exception, compliance with the Directive will call for changes
in agriculture production in the aforementioned regions. In
Denmark, however, the impact will be limited since existing
national regulations fulfil most EC requirements. In addition
the impact in the United Kingdom will be limited, firstly due
to the small area to be designated as a Nitrate Vulnerable
Zone.

The overall EC nitrate policy, as well as that of the
individual Member "States, is based on a command-and-
control approach. A main characteristic of command-and-
control regulations is that farmers must meet fixed standards
set by the authorities. In practice, the regulations are a
medley of rules directed towards animal density, manure
storage capacity as well as handling and application of
fertilizers. Existing and planned regulations emphasize the
manure problem. However, the national regulations vary
substantially in their degree of elaboration. The common
choice of a command-and-control concept should undoubtedly
be seen as a result of administrative traditions, and not as the
outcome of cost-efficient analysis.

Economic measures that provide antonomous incentives to
regulate farming practice, in this case pollution, have not
been used in the general policy (e.g. Pigouvian taxes).



Present nitrate
policy might not
meet target

10 -

With respect to existing environmental goals regarding
drinking water quality and eutrophication of the aquatic
environment, it is doubtful that they can be met within the
present framework of the nitrate policy. Even though the EC
Nitrate Directive - if enacted as intended - will put pressure
on some regions, the effectiveness of the measures might be
insufficient in this respect.



- 11 -

1. Introduction

Deterioration of the environment due to the emission of nitrogen from agriculture has
increased during the last couple of decades. In the European Community (EC"), the
problems are mainly related to rising nitrate levels in the aquatic environment (i.e.
ground water, surface water and marine waters). The risks involved are especially the
contamination of drinking water and ecological imbalance due to eutrophication.
However, the emission of ammonia into the atmosphere is also an issue of concern.

The present state of the environment within the EC (cf. chapter 2) clearly shows that
the high emission levels of nitrogen from modern agriculture need to be regulated. This
point of view is agreed upon by all countries considered in this report as they all have
introduced national legislation aiming to reduce nitrate pollution from agriculture. In
the EC, the issue has also been on the political agenda for some years.

The main objective of the report is to review national nitrate policies in 7 countries
which are: Belgium, Denmark, Germany, France, the Netherlands, the United Kingdom
and Italy. The report will focus on the kind of policy objectives formulated, the
instruments in use and how the so-called EC Nitrate Directive is being implemented.
Also important in this respect is the role played by such parties as governmental and
agricultural organisations in the national nitrate debate.

The selected countries represent Member States which emphasize the formulation of
policies on reducing nitrate pollution in aquatic environments. The areas of these
countries with a high risk of nitrate pollution are: the Flemish Region (Belgium),
northern and eastern Jylland (Denmark), the northern plains of Germany, Bretagne
(France), the Lombardia region in the Po valley (Italy), the eastern and southern parts
of the Netherlands and the East Anglia and Lincolnshire regions in the United
Kingdom (RIVM and RIZA, 1991).

In brief, the report addresses the problems of nitrate pollution caused by agriculture
(chapter 2) followed in chapter 3 by a short description of the determining factors of
nitrate pollution and policy options to mitigate the problems. The basic elements of

Y In accordance with the Treaty on the European Union of February 1992 (the Maastricht
Treaty), the name of the European Community was changed to the European Union (EU)
as of November 1993, Since the report refers to the EC-period, this name will be used.
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nitrate policy at the EC ievel are described in chapter 4. In chapter 5 the main
components of national nitrate policies are reviewed and analvzed. Finally, links
between the EC and national policies are discussed {chapter 6). The review covers the
period up to autumn 1993.

Furthermore, Appendix B contains gross figures regarding agriculture in the EC as
general background information.
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2. Nitrate Pollution from Agriculture

The operation of households, industry and agriculture inevitably leads to the emission
of nitrogen to water, soil and air. Seen in perspective, agriculture is the main
contributor to nitrogen pollution.

This chapter gives a brief introduction to the impact of nitrogen emission and a state-
ment on the situation in the countries reviewed (cf. box 1 to 7). Emphasis will be
placed on the impact on aquatic environments, i.e. ground water, surface water (lakes
and rivers), and marine water (coastal and sea waters). The various factors determining
nitrate pollution from agriculture are subsequently addressed in chapter 3.

Nitrate leaching into ground water can lead to contamination of drinking water resour-
ces. The World Health Organisation (WHOQO) has set a maximum limit of nitrate in
drinking water at 50 mg/l. The nitrate level should preferably not exceed a level of 25
mg/fl. The maximum limit is legally accepted by the EC (Official Journal of the Euro-
pean Communities, 1980).

Ground water is a major source of drinking water in most of the EC member states.
The proportion ranges between 28 per cent in the United Kingdom and 99 per cent in
Denmark (Gifap, 1989). The share for the other countries considered are: Italy 87 per
cent, Germany 72 per cent, the Netherlands 70 per cent, Belgium 67 per cent and
France 65 per cent. In a number of EC regions, ground water samples show nitrate
levels exceeding the maximum level of 50 mg/l (RIVM and RIZA, 1991).

Areas with nitrate pollution problems are mainly located in the Flemish Region (i.e. the northern part
of Belgium). Agriculture in this area is quite intensive compared to elsewhere In the country. Analyses
in the Flemish Region from 1982 to 1987 indicate that nitrate concentration exceeded the maximum limit
of 50 mg/l in almost 40 per cent of all private well water samples.

The Schelde river is the main river basin in the Flemish Region, and almost all surface water from this
basin is highly eutrophic. Agriculture’s share of the total nitrogen content of the Schelde river is esti-
mated to be 40 per cent. In the Walloon Region, the waters north of the line formed by the rivers Sam-
bre, Meuse and Vesdre (towards the Flemish Region) are significantly more eutrophic than those south

of the line.

In general, agriculture is considered to be responsible for 20 to 30 per cent of nitrate emissions to the
aquatic environment in Belgium. However, local variation occurs due to such factors as differences in
land characteristics and intensity of agriculturai practice.

BOX 1. Belgium - Nitrate pollution in an agricultural context.
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Nitrogen emission in Denmark is attributed to agriculture.

Drinking water supply in Denmark is based almast entirely on ground water. Most drinking water is still
of good guality with nitrate contents welt beicw the limit of 50 mg/l. But some 250,000 inhabitants of
the country (or 5 per cent of the populaticn) are suppiied with water which exceeds this limit; hign
nitrate levels are mainly observed in the northern and eastern parts of Jylland. These areas cover a
total of 500,000 ha or 12 per cent of the tota! land-cover of Denmark. Problems with drinking water
quality are mainiy soived by abandoning weils with high nitrate contents and drilling new {and csspar)
borehoies. Treatment of drinking water to reduce nitrate content is not practised in Denmark,

Eutrophication is observed in many iakes and in a considerable part of the marine waters around Den-
mark. Lakes are affected mainly by phasphorus from urban wastewater while problems i marine waters
are primarily attributed to nitrate from agricuiture.

Ammonia evaporation in Denmark is attributed to agricuiture, and about 75 per cent is released from
animal manure. Ammonia emissions are highest in the western part of the country due tc a relatively
high density of livestock popuiation.

BOX 2. Denmark - Nitrate pollution in an agricultural context.

There are several ways of dealing with drinking water coniaining high levels of nitrate.
A first option is to prevent pollution at its sources, i.e. before the nitrate reaches the
reservoirs. This can for example be done by changing agricultural practice with respect
to fertilizing. Other options could be replacing contaminated well-boring with new
wells, or mixing water of high and low nitrate content, and/or treating the water
mechanically, biologically or chemicaily.

Run-off and leaching of nitrogen to surface water can lead to eutrophication”. How-
ever, in inland waters the process is often controlled by phosphorus from non-agri-
cultural sources such as sewage. Pollution of surface water reduces its use for fishing
and recreational activities as well as for drinking purposes.

Eutrophication of marine waters, for example, results from the transportation of
nitrogen {and phosphorus) by surface water and the depositing of airborne ammonia.
However, water depth and tidal movements are also important factors. In north Euro-

' In simple terms, eutrophication of water can be described as a high influx of nutrient salts
containing mitrogen and phosphorus. Excess nutrients in surface water may cause algae
growth, which can disturb the oxygen balance and subsequently resuit in fish death. In
addition, algae can emit bad odours. However other factors are also significant for the
cutrophication process.
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The pollution of ground water by nitrate is one of the most serious issues of environmentai concern in
Germany, seen in the context of agricultural pollution.

Drinking water supply is mainly based on ground water. High levels of nitrate are observed, mainly in
areas with intensive cropping and high density of animal husbandry. Water-supply authorities have
responded to the increasing nitrate level in ground water by closing aquifers, drilling new (and deeper)
boreholes and/or by mixing poiluted water with water of better quality. Nonetheless, the number of water
supply facilities in Germany which exceed the nitrate limit of 50 mg/l have increased during the early
1880s. The Federal Minister of the Environment predicts that this trend will continue.

Eutrophication of surface and marine waters is a major problem in the "Deutsche Bucht" on the Norih
Sea where increased mineral concentrations are observed within a 50 to 100 km wide belt along the
coast. Efforts to reduce these problems have had only limited effects.

About half of the total nitrogen emission into the catchment area of the North Sea in former West
Germany originates from agricultural sources. The remaining part originates from municipal sources
(33%). industry (11%) and sewage purification plants (5%).

With respect to ammonia evaporation, around 45% of total nitrogen deposits from the atmosphere is
due to emissions from agriculture.

BOX 3. Germany - Nitrate pollution In an agricultural context.

pean marinewaters eutrophication is widespread. In the North Sea eutrophication occur
along the coast of Denmark and all the way down to the Northern France. Further,
eutrophication problems is seen in the Skagerak, the Kattegat and the Baltic Seas. The
pollution of marine water affect its potential use for fishing and recreational purposes.

It deserves mentioning in regards to marine water that at the Second International
North Sea Conference, the countries surrounding the North Sea agreed on a 50 per cent
reduction by the year 1995 of the average nitrate emission level during the period
1985-1987.

In many parts of Northern Europe, nitrate pollution is ascribed primarily to agricuitural
activitics while phosphorous pollution mainly originates from urban wastewater.
Sources of nitrogen emissions in agriculture are: Soil leaching and surface run-off,
drainage and storage facilities (manure and silage). Besides, deposits following
ammonia evaporation from manure can have a deteriorating effect on the aquatic as
well as the terrestrial environment.
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_in France, an increase cf the nitrate level in ground water is observed in several regions. Nonetheless.
the total number of peopls suppiied with grinking water having & nitrate certent abeve the fimit of 50
mg/l decreased from aimost 1.2 mitlior around 1980 tc 0.9 million in 1986. The improvemen: of drinking
water quatity has primarily been due to blending water with high and low nitrate contents, the use of
new wells as we!l as chemica! and biological water treatment.

Bretagne is a region with intensive agricuiture and will serve as an example {cf. section 5.4). Nitrate
concentration {n ground water is highest in the Départements with intensive iivestock production {mainly
in Finistére and Cates c¢’Armor). Several crops a'se cortribute to the high nitrate levels in waler, i.e.
vegetables and potatoes.

Eutrophication and pathogen {faeca: streptococci) contamination criginating from animal manure are
also considered a problem in some surface reservoirs and coastal waters. Besides, geclogical features
limit the water supply from ground water in Bretagne so that most of the drinking water {80 per cent}
is based on surface rese!voirs. This implies that drainage and surface run-cff are of great concern.

Eutrophication of marine waters and ground water nitrate contamination are also seen in cther paris
of France. For example. eutrophicaticn occurs in Aniifer near le Havre, at the mouth of the Seine.
Eutrophication of iniand waters is a generai phenomenon in France; €.g. ir lakes in the Alps, and ponds
in southwestern Frarce {e.g. Landes). However, ine problems n Bretagre are amcng the most
aggravating.

In France, it is agreed that the principal cause of increasing nitrate pollution is the change in farming
practice. A major increase in the use of nitrogen from inorganic sources is considered as an !mportant
factor.

BOX 4. France - Nitrate pollution in an agricultural context.

The focus on agriculture as the primary source of nitrate pollution must be seen in the
context of the changes in agricultural practice during the iast 3 or 4 decades. The
pressure from technological and economic forces has resulted in a persistent trend
towards specialization and concertration at regional and farm levels. The changes have
undoubtedly aggravated environmental problems, especially in regions with a high
concentration of livestock where organic manure is a major source of pollution. The
significant increase in the use of chemical fertilisers must also be considered, although
the relationship between the rate of nitrogen applied and the overall pollution is not
always direct and clear. Finally, and not to be forgotter, natural conditions such as soil
type, underground features, topography and climate are important when considering the
level of nitrogen emission. The determining factors of agricultural potlution are
addressed further in chapter 3.
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In the Netherlands, nitrate leveis in ground water are highest in sandy soils. This applies to grassland,
and land for fodder and arable crops. Another important factor in these areas is the concentration of

intensive livestock production farms.

The guality standards for nitrate in ground water are exceeded in about 70 per cent of the sandy soils
used for agriculture.

In total, it is assessed that the maximum standard (50 mg/l) is exceeded in almost 40 per cent of the
agricultural area. The target level of 25 mg/i is exceeded in about two-thirds of the total agricultural

area.

Some 90 percent of ammonia emissions originate from agriculture. The contribution of NH, to total
national acid deposition Is around 50 per cent. This share can reach levels of up to 60 per cent in
regions with high livestock density.

Approximately 300,000 ha of land, or about half of the cultivated land in the sandy soils of the
Netherlands, is assessed to be saturated with phosphate. Leaching [osses might cccur in the near
future since the buffering capacity of the soil is about to be reached.

BOX 5. The Netherlands - Nitrate poliution in an agricultural context.

Agriculture is considered as the main source of increased leveis of nitrate in ground water.

In the UK, nitrate pollution of ground water is seen as the major problem, even though large regional
variations occur. High nitrate concentrations are primarily found in the drier eastern and central parts
of England. By March 1887, legal exemptions regarding water quality standards had been made for
approximately 10 per cent of the water supply zcnes in England of which some 24 per cent were
concerned with nitrate. Furthermore available figures indicate that the number of abstraction sites
exceeding the 50 mg/l limit is rising.

Problems of eutrophication in surface waters have found to be predominantly caused by phosphates.
Examples include Loch Leven (Fife), Rutland Water (Leicestershire) and the Norfolk Broads. In the UK,
extensive tidal movement in coastal waters means that little marine eutrophication occurs. In Scotland,
the rivers Ythan, Eden and those flowing into the Montrose Basin have been identified as being
eutrophic, caused by nitrates.

BOX 6. The United Kingdom - Nitrate pollutlon in an agricultural context.

In [taly, nitrate pollution is a serious problem in the Po valley, the high plains being the most vulnerable.
Several wells have been cfosed due to nitrate levels at 70 to 80 mg/l, but nitrate levels in the available
drinking water resources may still reach levels of up to 100 mg/l. Pig production is a main contributor
to the nitrate poliution in the Po valley, and is concentrated in the high plains (alta pianura) of Emilia
Romagna and some provinces in the low plains (bassa pianura) of Lombardia.

Though eutrophication in the Adriatic Sea is also a problem, policy has so far only focused on securing
drinking water resources.

Similar ammonia emission from agriculture is of limited concern. This should be seen in contrast to the
fact that manure at some farms is stored in lagoons of considerable size (up to a few hectares).

BOX 7. Italy - Nitrate pollution in an agricultural context.
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3. Determinants of Nitrate Pollution and Options for Policy

3.1 Determinants of Nitrate Pollution

Nitrate poliution from agriculture (cf. chapter 2) can basically be attributed to a)
natural characteristics, ) the overall farming structure, and ¢) the production processes.

Natural conditions (re. @) are important when considering the sensitivity of agricultural
land to nitrate leaching. Factors determining these conditions are primarily land
characteristics (e.g. soil type) and climate (temperature, rainfall and evaporation),
which further can be seen as an indication of the potential for plant productioz.

Besides the natural conditions, farming structure (re. b) is governed by technicai
capabilities (¢c.g. drainage and irrigation}. Such factors further affect agricultural
potential and productivity to a large extent.

Market conditions, institutional and historical factors are also important regarding the
structural formation of the agricultural sector. Especiaily with respect to animal
production such factors have contributed to comparative advantages in some regions/
countries; primarily in northern Europe. This situation has subsequently lead o 2
concentration of animal husbandry. Since manure is a major source of nitrate poliution,
environmental problems can be expected in these areas.

The production processes (re. ¢) (techniques and intensities) are another set of factors
influencing nitrogen emission. Generally speaking, increasing producticn intexnsity will
increase nitrogen emission. However, emission can be widely controlled using
appropriate techniques, e.g. when fertilizing and feeding. Farm management praciice
is important in this respect.

Further, it should be noted that apart from leaks and/or ren-off from storage facilities
and other installations, nitrogen emissions from agriculture are characterised as non-
point or diffuse sources. This applics to nitrate leaching from fields as well as parts
of the ammonia evaporation.

In this light, it must be recognized that the goal of any policy measure to regulate
nitrogen emission directly or indirectly is after all to enforce changes in farm structure
and/or production processes.
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With respect to farm structure, typical regulations deal with:

Permission or ban of certain types of farms or activities (e.g. where
intensive livestock farming is allowed).

Design and capacity of specific installations (e.g. storage for animal
manure).

Farming practice in environmentally sensitive areas (e.g. in drinking water
collection areas).

Policies which aim to regulate agricultural production processes often focus on:

The level of fertilizers (chemical as well as animal manure) to be applied
(e.g. maximum amount per hectare).

Fertilizer application processes (e.g. machinery required and methods to be
used, and periods when spreading is not allowed).

Crop types and cropping pattern (e.g. catch crop, grazing, and set-aside).
Landscape features (e.g. filter strips along water courses).

It is difficult to clearly distinguish between policies which affect farm structure and
those which affect production processes. Thus, regulations on the use of specific
installations, rotation types and landscape features might be difficult to direct
exclusively towards one or the other.

3.2 Policy Options against Nitrate Pollution

Political measures or instruments to initiate changes in farm structure and production

processes can be classified as:

Command-and-control (e.g. compulsory rules of animals per hectare, design
of installations, fertilizer application, and cropping pattern). A main
characteristic of command-and-control regulations is that farmers have to
meet fixed standards set by the authorities.

Economic instruments (e.g. taxes on fertilizers and protein, and subsidies to
environmentally-sound farming practices). The reason for using such instru-
ments is to give economic incentives through market-based systems in order
to change behaviour. Such instruments allow farmers to act individually
according to their economic preferences.
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Public information and education {e.g. meetings and courses in order to
provide training o farmers, suppori to advisory services, guidance standards
or codes of good agricuitural practice).

- Scientific research and technological development (e.g. searching for new
technologies).

The extent to which an instrument suits its purpose wil! depend upon the actuai
situation with respect to the basic environmental problems, the characieristic of the
technical-biological changes desired, the coverage {locai, national er EC level) as well
as the admiristrative and institational structures. As t¢ economic instruments, Polluter-
Pays-Principle is often mentioned in connection with environmental policy measures.
This principlie, however, refers to who should pay the cost of pollution, and not the
type of measure used.

Also, the overal! situation of the agricultural sector is of importance for agri-environ-
mental policy planning. Presently, EC agriculture is subsidised and experiences a
production surplus for a number of commodities. This sitvatior has highlighted the
issue of reducing agricultural production in regards to the EC Common Agrictitural
Policy (CAP). Since measures to regrlate environmenta? damages caused by agriculture
often lead to a reduction in production, it seems wortawhile to consider a closer
coordination between environmental and agricultural policies (including =mitrate
policies). Such a linkage might centribute to a cost-effective fulfilment of a number
of objectives.

Referring 1o the introduction, the primary aim of this report is to provide a platform
for further discussion of the development of national and EC nirrate poiicies, and not
the issue of choosing the most suitabie policy instruments.
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4. EC Nitrate Policy

Nitrate policies were initiated by the EC in the 1970s and concentrated mainly on the
quality of drinking water. The EC Directive on the quality of drinking water (Official
Journal of the European Communities, 1980) includes standards for the quality of water
to protect human health. The directive has a total of 62 standards. The maximum
standard for nitrates is 50 mg/l. This level is set by the WHO as being safe. Current
surface water standards for drinking purposes were part of an earlier EC directive
(Official Journal of the European Communities, 1975).

In December 1991 a directive concerning the protection of waters against pollution
caused by nitrates from agricultural sources (Official Journal of the European Commu-
nities, 1991) was announced to the Member States. This directive is the cornerstone of
EC nitrate policy with respect to agriculture. In the following, it will be referred to as
the EC Nitrate Directive or simply the Directive.

Linkages and cross-compliancies exist between policies of different origins. Those
influencing agriculture might also have potential impacts on nitrogen pollution.
Therefore, other views relating to agri-environmental issues are briefly addressed at the
end of this chapter.

4.1 The EC Nitrate Directive

The overall objective of the EC Nitrate Directive is to prevent and reduce the pollution
of waters by nitrate from agricultural sources. The Directive addresses the earlier EC
Directives regarding the quality of drinking water (cf. above).

The Directive provides guidance on how and when Member States should deal with the
nitrate problem. It includes regulations on how to handle manure and chemical
fertilizers in vulnerable zones. This regulation should form the basis for an action
programme for each Member State. An outline of the Directive is given in Appendix
C of the report. The appendix outlines the main objectives of the Directive and the
action plan required to meet its goals.

The Directive stipulates that Member State governments must implement the following
provisions by specified dates:
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- All waters must be monitored by December 1993, and zones vulnerable to nitrate
must be identified. These zones are defined as land areas where agricultural
production contributes to drinking-water quality problems (the limit of 50 mg
nitrate per litre) or to the eutrophication of aquifers. The regulations laid down
in the Directive are compulsory only in these zones. Furthermore, a Code of
Good Agricultural Practice to prevent unnecessary nitrogen emission must be laid
down by the same date.

An action programme must be formulated by no later than December 1995. Such
a programme should consist of the standards contained in the new Code of Good
Agricultural Practice. It shouid also include a number of additional criteria which
aim to diminish nitrate leaching. Implementation of the Action Programme should
be no later than December 1999.

The naticnal action programmes must include a maximum application rate of minerals
from animal manure. Manure may not be applied in amounts which exceed 170 kg
nitrogen per hectare (including manure from grazing livestock). An exemption up

) The Directive does not clearly state at which stage nitrogen content should be measured.
Several possibilities exist. Nitrogen could be measured upon exctetion from the animal,
ex stable or ex storage; but it might also be quantified as the amount available for soil
absorption. This distinction is important since nitrogen emiited during ammonia
evaporation is significant starting from the animal to deposition on the field.

Ammonia evaporation in stables is in general difficult {and expensive) to monitor and
control. Thus, evaporation greatly depends on the characteristics of the breeding
installations and the climate of the regior in question. Ammonia evaporation during
storage is somewhat easier to control; e.g. through the design of the storage facilities.
Similar evaporation during spreading can be controlled by appropriate technigues.

Regarding the maximum limit for manure application stated by the Directive, it seems
reasonable that the point of measurement for the 170 kg N per hectare in manure should
be somewhere between “ex stable” and "ex storage", with ex stable as the strongest
demand. This assumption is based on the feasible possibilities farmers’ have for
controlling ammonia evaporation and the fact that a decrease in ammonia evaporation is
also desired for environmental reasons.

Since nitrogen content in manure is mainly measured indirectly using so-called livestock
units, Member States’ inconsistencies to official standards for nitrogen excreted per live-
stock unit is also a problem. For example, national standards for nitrogen content per
livestock unit seem to be somewhat higher in Denmark than those in Germany.
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to 210 kg nitrogen per hectare can be granted until 1999. Compliance with these stan-
dards will naturally be most crucial in regions with intensive animal husbandry. How-
ever, Member States may set down amounts which are higher than those referred to
above, as long as they do not violate the objectives of the Directive. This must be
Justified on the basis of so-called objective criteria (e.g. long growing seasons, crops
with high nitrogen absorption rates, high net precipitation, or soils with exceptionally
high denitrification capacities). In any case, it is not readily apparent how such
justification should be undertaken.

Another important element of the Directive is that Member States must take further ac-
tion in situations where the action programme appears to be insufficient to fulfil the
overall objectives of the Directive. Decisions in this matter should be made based on
monitoring programmes and reviewing process that must be organized once every 4

years.

4.2 Other EC Policies

Within the last decade, environmental problems resulting from land use practices have
captured the attention of the general public (cf. chapter 1). The complexity of the
issues resulting from environmental problems inflicted by agricultural production are
well encompassed by the concept of susrainability. By using sustainability as the
leitmotif of political work, focus centres on the interaction between production,
economy and the environment.

With respect to production and economy of the agricultural sector, the main political
instrument in the EC is the Common Agricultural Policy (CAP). Thus, by setting the
overall boundaries of agriculture within the EC, the CAP is decisive for many agri-
environmental problems. The CAP is addressed below.

A more holistic view of society will include the environmental dimension on a broader
scale in which pollution control is an important element. In this perspective, some
general remarks about the agri-environmental EC policies are found at the end of this

section.
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The Common Agricultural Policy (CAP)

The CAP plays an important role in relation to nitrogen emission as price ratios and
the general framework for the agricultural sector influence distribution and intensity
of the production.

The reform of the CAP in 1992 (1992 CAP reform) fundamentally changed the
operation of the market regimes supportirg the major commodities. In general terms,
the idea of the reform was to decrease production-orientated support (primarily price
supports). The new scheme operates with lower commodity prices and hectare
premiums for the main arable crops, i.e. cereals, oil and protein crops, coupled with
set-aside requirements’”’. Additional headage payments combined with headage quotas
are now a main part of the CAP. In addition, support for livestock farming will depend
on livestock density. The new payments are not reliant on production levels.

A minor part of the 1992 CAP reform is the so-called accompanying measures
(Official Journal of the European Communities, 1992). The most important part of
these measures is a subsidy scheme to environmentally-beneficial farming practices,
including actions to reduce nitrogen leaching.

The 1992 CAP reform will undoubtedly lead to reductions in nitrogen fertilizer
application and leaching from agricuitural areas. Most important in this matter is
probably the reduction of arable land in production due to the set-aside scheme. The
environmental effect of set-aside has been strengthened after the decision in the spring
of 1993 that aliows areas to be taken out for permanent fallow. Furthermore, changed
price ratios will fead to reductions in fertilizer application rates, and the links between
livestock density and support payments are also environmentally sound in general.
Finally, the accompanying measures aiming at the environmental issues wili have 2
positive effect on nitrogen leaching, but the limited financial resources so far
subscribed to this scheme indicate that the overall effect on the nitrogen balance might
be of minor importance. Nonetheless, any local effects should be valued.

Fven though the positive impacts on the environment of the 1992 CAP reform are
appreciabie and should not be underestimated, the environmental dimension of the
reform must be considered as secondary.

) The basic rule is that 15 per cent of the area receiving hectare premiums should be set-
aside. However, a number of modifications exist.
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General viewpoint on agri-environmental policies

Control and/or regulation of pollution are important elements of agri-environmental
policies. So far, pollution control - and environmental policies in general - have been
based on command-and-control policy measures. Due to the increasing complexity of
environmental problems and the limitations of administrative bodies regarding capacity
and flexibility, it seems that alternative regulation methods are necessary.

In this perspective, regulations which interfere with market forces (i.e. which use eco-
nomi¢ instruments) might be successful in the attempt to achieve sustainable develop-
ment (see e.g. CEC (1992) and OECD (1991a)). In this respect, the CAP is also impor-
tant (cf. above).

However, the use of economic instruments should not be seen as a universal solution
at national and international levels. The OECD (1991b) states that:

"International linkages complicate the design and implementation of efficient
environmental policies. For example, the Common Agricultural Policy makes it
rather unattractive to reduce pollution from agriculture by lowering output, which
in itself would contribute to better resource alflocation in the economy. EC
obligations may also limit the scope for future use of economic instruments in the
pursuit of a better environment. Unilateral imposition of product charges and strict
regulations weaken international cost competitiveness of domestic firms and may
encourage business to move their operations abroad. Moreover, unilateral moves
to curb emission of pollutants which are transborder in nature are not necessarily
efficient for the domestic and/or the international community as a whole.
International linkages therefore call for close cooperation among different nations
to successfully tackle environmental problems at least costs"?.

In addition, the introduction of the Single Market in the EC by 1993 will complicate
the use of economic instruments in the national agri-environmental policy as the so-
called open borders reduce the possibilities for effective control of, for example, a
unilateral tax system on nitrogen fertilizer.

D It should be noticed that this statement from the OECD was made before the 1992 CAP
reform, which aimed at introducing mechanisms that would reduce agricultural production.
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The complexity is one of the issues addressed by the Commission in a policy-and-
action programme concerning the environment entitled "Towards Sustainability" (CEC,
1992). The basic aim of the programme is to achieve an ecologically and economically
sustainable development of society. Agriculture is one of the five target sectors
selected by the Commission for special attention; the other four are industry, energy,
transport and tourism. To a certain extent, the attention on agriculture could be
explained by this sector’s large share in the budgetary expenses of the Commission and
that farmers manage the majority of rural areas.

Targets to be met by the year 2000 are formulated for several issues of concern to the
agricultural sector. The objectives which are formulated for nitrate are:

- Standstill or reduction of nitrate levels in ground water.

- Reduced incidence of surface waters with a nitrate content exceeding 50 mg/l, or
which cause cutrophication.

- Stabilisation or increase of organic material levels in the soil.

Also included is a list of actions to be taken which comprise:

- Strict application of the EC Nitrate Directive.

- Setting.of regional standards on the emissions of ammonia for new livestock units
and silos (silage).

- Reduction programme for phosphate use.

- Allocation of premiums and other compensatory payments to be subject to full
compliance with environmental legislation.

Even though the Commission’s report on sustainability does not advocate any specific
solutions, it stresses that agri-environmental issues are of concern to the EC and that
attempts are being made to coordinate policies in the effort of utilizing possible cross-
compliancies.
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5. National Nitrate Policies

This chapter describes national nitrate policies regarding agriculture in the 7 countries
under consideration. The following topics are addressed: a) rules and legislation at na-
tional and regional levels; b) implementation of the EC Nitrate Directive; and c) the
actors in the national nitrate debate.

5.1 Belgium

Concern about nitrate pollution in Belginm focuses mainly on ground water and on
eutrophication of surface water. Areas with highest levels of nitrate in water are
observed in the northern parts; i.e. in the Flemish Region.

A. The framework of Belgian nitrate policy

Since 1980, environmental policy has gradually shifted from a national (federal)
competence to being the main responsibility of the authorities in the three regions: the
Flemish Region (Flanders), the Walloon Region (Wallonia) and the Brussels Region
(Brussels). Agricultural policy however continued to be a national responsibility,
though that might also change in the near future due to the federalisation process. In
consideration of the political and environmental situation in Belgium each region is
addressed separately. In the following, Belgian nitrate policy is described on a national
and regional level. The Brussels Region has been omitted because of its minor
agricultural importance.

National

Water quality objectives have been incorporated in Belgian legislation since 1971 when
a law implemented water-quality standards and assigned purification tasks to
specialized enterprises. The Act, enacted by Royal Decrees of 1976 and 1988,
constitutes a framework for general as well as sectoral discharge constraints for cattle

and pig farms.

The Flemish Region

A number of quality standards on nitrogen and phosphorus in surface water were set
up by an Executive Decision of 1987. They must be met by mid-1995.
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In the late 1980s, the Environmental Policy Plan gave a more comprehensive descrip-
tion of environmental problems and formulated policy objectives for the Flemish
Region for 1990 to 1995. Among other things, the plan contains the main guidelines
for ground water quality. Short term objectives for mitrate are 50 mg/l and for
phosphate (P,O;) 5 mg/l. Long term objectives are 25 mg/1 for nitrate and 0.4 mg/l for
phosphaie. The long term goals must be met by no later than year 2001, and gradual
adjustments are proposed until that year. Standards for mineral application have also
been formulated in order to meet these goals.

In response to the manure problem, the government of the Flemish Region enacted the
so-called Manure Decree (Mestdecreet) in 1991. Administration and implementation
of the Decree were assigned to an institution called the Manure Bank. Another institu-
tion named the Advisory Board for Manure Problems was also established. Their task
is to evaluate actual policy measures and report on short and long term adapration to
legislative objectives with respect to agri-environmental issues. In addition, the board
must prepare a Manure Action Plan each year and is required to improve
communication between the administration of the Flemish Region and various interest
groups.

The first Manure Action Plan was enacted in September 1993, and radical changes in
the manure policy during the period 1993 to 2002 are predicted. The plan already
includes some main guidelines of the EC Niwate Directive. The Flemish Region
government intended to transpose the entire Manure Action Plan into executive
decisions before the end of 1993.

The most imporiant components of the nitrate policy in the Flemish Region are:

1) Livestock farms are required to obiain an eavironmental license. To obtain a li-
cense, farmers must prove storage capacity for six months of manure production,
and demonstrate options for environmentally sound manure disposal. Further-
more, for the individual farmer, license renewal will depend on the total
regional mineral production.

2) Maximum standards for the application of minerals from inorganic and organic
sources (e.g. chemical fertilizer and manure):

a) The standard for nitrogen application is presently, regardless of crop, 400 kg

per hectare. From year 2002 it will be 420 kg per hectare for grassland and
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275 kg per hectare for other crops. Of these amounts, the maximum appli-
cation of nitrogen originating from manure should not exceed 250 kg per
hectare on grassland and 170 kg per hectare for other crops.

The standard for phosphate application is presently 200 kg per hectare for
fodder maize and grassland and 150 kg per hectare for other crops. From the
year 2002, the standard will be 120 kg phosphate per hectare for grassland
and 100 kg per hectare for other crops. Step by step adjustments arc
considered for coming years.

- In general, the maximum standards for mineral application are considered as

fairly high.

3) Restrictions on spreading of animal manure:

a)

b)

<)
d)

Manure must not be spread between October 15 and January 31 or on flood-
ed, snow-covered or deeply frozen ground.

All manure on agricultural land should either be injected, sodded or ploughed
in within one day after spreading.

Discharge of manure or application. on non-cultivated land is prohibited.
Manure spreading on Sundays, holidays and in the evening or at night is pro-
hibited (mainly to prevent odour irritations to people living nearby).

4) Compulsory preparation of fertilizer balance sheets.

A mineral balance sheet must be calculated for nitrogen and phosphorus
taking the fertilizer application standards (c¢f. no. 2) and standards for mineral
content in and production of manure into account. It should include an
inventory of the minerals produced in manure and the possibilities for their

disposal.

5) Taxation of the calculated "mineral surplus”.

If a mineral surplus exists at farm level (cf. no. 4), a basic levy of 2 BEF per
kg nitrogen and phosphate (P,0,) will be imposed. When the surplus on a
farm exceeds 20 tons of nitrogen and 10 tons of phosphate, the levy will rise
to 5 BEF per kilogram. Disposal of surpluses and distribution to farmers with
a mineral deficit must be approved by the Manure Bank which can also
facilitate farmers in those matters. When intervention by the Manure Bank
1s needed, a supplementary disposal levy must be paid.
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A new system of levies based on the total mineral production on farms
instead of surpluses is proposed in the Manure Action Plan. The levels will
vary from 2 BEF 10 25 BEF per kg of mineral, depending on phosphate
production, disposal possibilities, and treatment.

6) Organization of manure distribution.
Distribution of manure from farms with surplus to farms with excess capacity
is accepted as an appropriate solution. An overall monitor system for the
manure surplus transfers is set up by the Manure Bank. The transport is
handled by private contractors.

The Walloon Region

In the Walloon Region, agricultural pollution is less regulated than in the Flemish
Region. Present regulations are based on various decrees and executive decisions which
were established in the period from 1985 until 1991. The most important features of
the Walloon Region nitrate policy are:

1) Each wastewater discharge plant (e.g. intensive livestock producers) must obtain
legal permission.
- Since no executive decisions or decrees exist to delimitate agricuitural waste-
water and regulate its discharge, this simply means that it is forbidden to dis-
charge manure into surface waters.

2) Maximum standards for nitrogen application.

- The application of manure is only permitted when it meets crop requirements
and when the total nitrogen supply (chemical fertilizer plus manure) does not
exceed 400 kg nitrogen per hectare. As in the Flemish Region, the
application level must be considered as high.

3) Restrictions on spreading of animal manure:
a) Spreading is prohibited between November 1 and March 1 and on uncovered
soils unless absorption can be guaranteed within one day.
b) Spreading is not allowed on soils with poor absorption conditions (slopes,
water-saturated areas, etc.), on areas within 10 metres of surface-water banks,
and on pulse crops.
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4) Taxation on wastewater discharge.

The discharge of industrial and domestic wastewater is taxed to ensure the
financing of monitoring and control activities and the purification of water.
In general, intensive livestock farms are only considered as industrial waste-
water producers if their "pollution load" is higher than 45 units per hec-
tare!. Otherwise, wastewater from agricultural production is regulated as
domestic wastewater. Meanwhile, farmers can receive a tax relief if they
comply with the restrictions mentioned above (cf. no. 1 to 4).

B. Implementation of the EC Nitrate Directive in Belgium

The task of implementing the EC Nitrate Directive is shared by national and regional
authorities. Code(s) of good agricultural practice will be prepared by the Ministry of
Agriculture, while the mere environmental tasks (e.g. monitoring programs) are being
dealt with by the regional governments. Implementation of the Directive is at an early
stage and little is known about the governmental strategy to be followed.

Designation of zones vulnerable to nitrate pollution will be carried out by regional
authorities. It is uncertain which directions will be followed. Nevertheless, it seems
likely that the entire Flemish Region will be identified as a vulnerable zone. The
strategy for the Walloon Region will probably consist of a narrow zoning policy
oriented towards ground water protection (nitrate sensitive aquifers in the north of the
region).

In the Flemish Region, many of the principles from the EC Code of Good Agricultural
Practise have already been incorporated into present legislation. Furthermore, the
existing requirement to establish an annual Manure Action Plan offers the opportunity
to concert with the action programme required by the Nitrate Directive.

Few regulations exist in the Walloon Region. Nonetheless, present legislation is based
on some of the ideas found in the guidelines of the EC Code of Good Agriculture
Practice.

A pollution load unit 1s equivalent to e.g. 1/10 dairy cow; 1/3 sow with piglets; 5/6
fattening pigs; or 17 laying hens. There is no unequivocal coherence between pollution
load units and manure/mineral production.
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The most difficult measure to implement in Belgium will be the maximum standard of
manure application at 170 kg nitrogen per hectare. In fact, compliance with the EC
Nitrate Directive will make it very difficult to find areas for disposal of all surplus
manure, as the average level of nitrogen in manure in the whole of Belgium already
is about 170 kg per hectare. The manure production of the Flemish Region is well
above the national average, leaving no room for disposal of the entire mineral surplus
in this region.

Changes have already been announced by the Manure Action Plan in order to put the
Flemish Region mitrate policy in line with the EC Nitrate Directive (e.g. maximum
application levels for nitrogen). However, it seems clear that animal husbandry in the
Flemish Region will have to undergo serious adjustments to fulfil the Directive.

C. Characteristics of the Belgian nitrate policy

Belgian nitrate policy at a national and a regional level is primarily based on
command-and-control regulations. In general. authorities have applied global rules
within the regions.

Purely economic incentives have not been in use. The levy system in the Flemish
Region, directed towards intensive livestock farming, was mainly established to raise
revenue. It was not designed to provide incentives for farmers to operate in an environ-
mentally sound way. Similarly, the tax relief scheme in the Walloon Region only gives
limited economic incentives to change farming practices. The levy system proposed in
the Manure Action Plan for the Flemish Region could be seen as a step in the direction
of introducing economic instruments with the purpose of influencing behaviour.

D. Actors in the Belgian niirate policy

Agricultural organizations are differentiated according to regions. In the Flemish
Region, the Farmers’ Association (Boerenbond) is the most important organisation and
has powerful political influence due to its close bonds with the Christian Democratic
Party. In 1992, the association presented its own manure action plan which basically
points at efficient handling of manure.

In the Walloon Region, there are two main groups: the Union Professionelle Agricole-
Union De Defense Des Entreprises Familiales which has no official political alignment,
and the Alliance Agricole Belge which is comparable with the Boerenbond in the
Flemish Region. Since the nitrate problems are less apparent in the Walloon Regior,
farmers’ unions have not been very involved in the debate.
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Two important environmental groups are the Association for a Better Environment
(Bond Beter Leefmilieu) and the Foundation for the Environment (Stichting
Leefmilien), both based in the Flemish Region. Their main contribution to the nitrate
debate has been to provide information about scientific and legal aspects related to the
nitrate problem. Other organizations like the Natural Reserves (Natuurreservaten)
consider cutrophication as a main problem to be combatted.

Since environmental policy is under the jurisdiction of the regional governments, the
official bodies are also regional structured. They have mainly advisory, planning,
controlling and monitoring functions and do not intervene in the public debate.



34 .

5.2 Denmark

The main nitrate pollution problems to be addressed in Denmark are eutrophication of
marine waters and the nitrate level in ground water in vulnerable regions.

In general, Danish regulations concerning agricuiturai polintion are not limited to
defined areas or proteciion zones. Furthermore, due to the relatively small size of the
country and the moderate geographical variations, the measures implemented usually
apply throughout the country.

A. The framework of the Danish nitrate policy

The so-called NPo Plan was presented in 1985 to curtatl pollution of the aquatic
environment by nitrogen, phosphorus, and organic matter. In April 1987, the NPo Plan
was replaced by the more comprehensive Aquatic Environment Action Programme
setting targets for reductions in emissions of nitrogen, phosphorous and organic matter
to the environment. |

In relation to agriculture, the main objectives of the Agquatic Environment Action
Programme are to: (a) eliminate run-off from storage of animai manure and silage (i.e.
point sources), and (b) reduce the total nitrogen leaching by 50 per cent (incl. non-
point scurces) using the mid-1980s as point of reference.

The programme aiso cails for an 80 per cent reduction in phospnorous emission.
However, the largest phosphorous emissions can be attributed to urban wastewater,
while nitrogen emission primarily stems from agricultural sources.

In 1990, it was recognised that the Aquatic Exvironmen: Action Programme had not
achieved the targeted reductions in nitrogen leaching. This did not instantly lead to the
implementation of additionel policy measures. Instead, a new investigaiion was
initiated to define the criteria for a sustainable development of agriculture and the
policy measures required to achieve suck an objective. Foliowing ihe investigations,
the Government presented its Action Plan for a Sustainable Agricultural Development
in spring 1991 which was particularly aimed at nitrate potlution from agriculture. The
plan was approved by Parliament with some amendments. It also subscribes to the
objectives of the Aguatic Environment Action Programme.
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The aforementioned 3 action programmes have been the cornerstones of Danish nitrate
policy upon which laws and regulations vuntil now have been based. The most important
compenents of the programmes are listed below:

1) Termination of run-off and leaching from storage of liquid and solid manure and
silage.
These efforts seem to have been successful with most livestock farms
complying with the standards.

2) Regulations requiring the establishment of adequate storage capacity for animal
manure before 1993.

Rules have changed gradually through the development of the 3 action
programmes. Most recently the Action Plan for a Sustainable Agricultural
Development introduced a ban on the application of liquid animal manure in
autumn (see no. 5 below). This implies that storage capacity will have to be
upgraded to around 9 to 10 months on some farms with liquid manure sys-
tems. The storage capacity for all farms with more than 31 livestock units?
is at least 6 to 7 months.

Studies show that most farmers comply with the formal standards for storage
capacity.

3) Expanding the environmental approval of large-scale livestock production units.

4) Restrictions on the maximum amount of nitrogen in animal manure which may
be applied per hectare.

The limits for the application of animal manure are equivalent to the manure

production from 2.3 livestock units per hectare on cattle farms and 1.7 live-

stock units per hectare on pig farms®. Farms with livestock densities

exceeding these limits may prove compliance by presenting written

YA livestock unit is equivalent to e.g. 1 dairy cow (with respect to manure production), 3
heifers, 3 sows inclusive piglets, or 30 produced fattening pigs per year.

2 A livestock unit produces approximately 100 kg nitrogen in manure per year ex storage
(if not grazing in the summer). Thus, the limit mentioned in the main text equals
approximately 230 kg nitrogen in manure ex storage on cattle farms and correspondingly
170 kg nitrogen on pig farms.
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agreements with neighbouring farms to receive excess manure. It is virtually
impossible to control compliance with such regulations while manure is being
spread.

5) Restrictions on spreading of animal manure:

a) Spreading of liquid animai manure is prohibited between autumn harvest and
February 1. Exceptions are when manture is applied before October 1 to
winter oilseed rape or wintering grass.

b) Spreading of solid animal manure is prohibited in autumn prior to October
20, unless a green crop has been established.

¢} Ali animal manure must be incorporated by the soil immediately after
spreading, if not applied to growing crops.

6) Compulsory preparation of fertilizer management pians and fertilizer balance
sheets for ail farms with at least 10 hectares of agricultura! lard.

The nitrogen balance sheet must include the actual application levels in order
1o enable a comparison with norms for acceptable nitrogen appiication levels
for each crop. Acceptable application levels include minimum standard rates
for the ntilization of nitrogen in acimal manure. Fertilizer application must
not exceed the official standards, and those farmers who violate may be
liable 0 a fine. The rules will be fully implemented by the growing season
1694,

7) Land-use regulations which require autumn crop cover io take up nitrogen after
harvesting.

- Cover crops include not only catch crops as suck, but also winter cereals,
winter oilseed rape, grass, maize, sugar beets and potatoes. As of 1593, an
autumn crop is required for 65 per ceat of the cultivated arez on each farm.
For the same reason, set-aside areas in accordance with the 1932 CAP-reform
must be covered by catch crops in Denmark.

In addition to the main action programmes, a number of other initiatives have or are
being implemented to strengthen the role of farmers in preserving and improving the
environmen: and landscape amenities, mainly in the form of support to environmertally
beneficial farming practices. These regulations are described in brief below.
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In connection with the EC Structural Policies, 4 per cent of the agricultural area in
Denmark has been designated as an Environmental Sensitive Arca. Management agree-
ments have been arranged for one-fourth of these arcas. The main objective is to
encourage extensive land-use, primarily grazing. In general, the arrangement is
considered to be quite successful. Legislation allows for the following policy
instruments to be used: (a) management agreements; (b} public afforestation projects;
and (c} subsidization of environmentally beneficial practices. Also, organic farming is
officially promoted in Denmark through subsidies.

Directly addressing agriculture emission of nutrient salts is a rule requiring
uncultivated filter strips of 2 meters along water courses and lakes from 1992 in order
to reduce surface run-off.

Finally, in June 1993 an act implementing the accompanying measures of the 1992
CAP reform into Danish law was passed by Parliament. The accompanying measures
are based on voluntary principles. The main new measures are:
- subsidies for a 40 per cent reduction of standard application rates of nitrogen
fertilizers,
- subsidies for belts along sensitive areas such as lakes and waterways where
spraying of pesticides is prohibited,
- subsidies for extensive grass areas, and
subsidies for long-term fallow areas (20 years).

In some specific designated protection zones, an extra premium can be obtained in
addition to the general subsidy rates!). The package also contains an extension of the
support scheme for organic farming and afforestation. It has been officially stated that
the entire subsidization package will involve around 160,000 hectares or 6 per cent of
the Danish agricultural area.

D' The subsidy rates will vary between (in DKK per hectare):

- Reduction in nitrogen fertilizer application:
650-1000 DKK in 1994 declining to 400-750 DKK from 1997,

- Non spraying belts: 1700 DKK in 1994 declining to 1500 DKK from 1997.

- Extensive grassing,
conversion: 1000-2300 DKK in 1994 declining to 615-1915 DKK from 1997.
maintenance: 400-900 DKK in all years.

- Long-term fallow: 2300 DKK in 1994 declining to 1915 DKK from 1997.
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The Action Plan for a Sustainable Agricultural Development from 1991 announced that
initiatives will be taken to secure drinking water supplies in vulnerable zones of North
and East Jylland. The protection of approximately 50,000 hectares is necessary. The
implementation of the accompanying measures will be the framework for carrying out
the decision.

Furthermore, Denmark will try to use the set-aside scheme in the 1992 CAP reform as
a tool for further reductions in nitrate leaching. Thus, the decision in the spring of
1993 1o ailow areas to be taken out of production for permanent set-aside is in line
with the Danish need. The set-aside area in Denmark is estimated at around 225,000
hectares in 1993 (all in rotational set-aside). )

B. Implementation of the EC Nitrate Directive in Denmark

The whole country of Denmark has been identified as vulaerable to nitrate pollution
from agriculture.

Denmark has already implemented or accepted most of the restrictions laid down in the
EC Nitrate Directive. Thus, the action programme, whick is required according to the
Directive, will be a mixture of existing Danish rules and regulations. Most of them
result from the described national action programmes.

In the first instance, the EC rule limiting the maximem application of nitrogen in
animal manure to 170 kg per hectare is the only regulation which gives probiems with
respect to agricultural practice. However, as the limit is fairly close to the present
Danish standard, compliance will not be a major problem.

Overall, the impact of the EC Nitrate Directive will be limited in Denmark since
compliance requires only minor adjustments in farming practices.

C. Characteristics of the Danish nitrate policy

Danish legislation addressing nitrate problems is characterized by the use of command-
and-control regulations. By an extensive burden of rules, authorities thus seek to fulfil
the overall aim of reduction in nitrogen and phosphkorous losses to the environment.
The choice of a command-and-control concept should probably be seen as a result of
administrative traditions, and not as the outcome of cost-efficient analysis.
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Danish nitrate policy generally applies to the whole country. This should be seen in the
perspective that eutrophication in marine waters is considered an issue of concern.

Danish policy has also been based on the assumption that research and development,
together with the extension service, would redirect farm practices towards lower nitrate
emissions (especially with reference to the handling of manure). Even though
management practice has improved, the empirical evidence leaves much to be desired.

Economic measures prbviding autonomous incentives for regulating pollution have not
been widely used. Subsidies are given to compulsory investments in manure storage
facilities and to some forms of environmentally beneficial practices. The first cannot
be regarded as an economic instrument, and the volume of the latier makes it rather
insignificant with respect to the total nitrogen balance. Nonetheless, a tax on nitrogen
fertilizer has been and is an issue of debate in Denmark. Thus, the tax dispute has been
on the parliamentary agenda several times.

D. Actors in the Danish nitrate policy

Owing to the comparatively important role of agriculture in the Danish economy,
agricuitural organizations have traditionally held an influential position in the Danish
political system and are highly integrated in the political and administrative processes.

When the environmental problems in agriculture became a public and political issue
in the mid-1980s, the agricultural organizations appeared taken by surprise. The initial
reaction was to deny almost any connection between agricultural practice and environ-
mental problems - e.g. nitrate pollution. This attitude has gradually changed, and for
the last few years, agricultural organizations have participated more constructively in
the political process of implementing environmental regulations for agriculture.

Within the environmental interest movement, the Danish Society for the Conservation
of Nature (Danmarks Naturfredningsforening) is by far the largest and most influential.
With respect to the Aquatic Environment Action Programme from 1987, the Society
played an important role and had significant influence on the appearance of the pro-

gramme.

As to the administrative institutions, the Ministry of Agriculture generally favours a
voluntary approach to environmental problems associated with agricultural practices.
Through reports the Ministry has demonstrated a rather optimistic view of future
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developments in agriculture with respect to environmental problems. Technological and
biological progress are expected to introduce positive changes. The same is considered
to be the case due to foreseen changes in agricultural production structures.

This hopeful attitude is not shared by the Ministry of the Environment (represented by
the Danish Environmental Protection Agency) which has expressed its doubts about the
effectiveness of voluntary arrangements as a means of reducing the environmentai
damage created by agriculture. Instead, the Danish Environmental Protection Agency
recommends economic and statutory measures to combat agricultural pollution and
claims that farmers’ economic self-inierest weighs stronger than a feeling of collective
responsibility for the environment.
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5.3 Germany
In Germany, nitrogen pollution from agriculture is mainly considered u problem
regarding contamination of drinking water.

A. The framework of German nitrate policy

Administratively, Germany is divided into 16 Bundesldnder or Linder. The federal
government usually establishes a general framework for policies, which the Liinder are
obligated to fulfil. German nitrate policy is described in the following on a national
level and on the Linder level.

National

On the national level, nitrate policy affecting agriculture is carried out through general
environmental and agricultural legislation. In the following, the main laws upon which
the nitrate policy is built are described:

Drinking Water Ordinance (Trinkwasserverordnung from 1986) defines various limits
for heavy metals and other chemical compounds (including a limit on nitrate of 50
mg/1). The Drinking Water Ordinance is the German interpretation of the EC Directive
regarding drinking water quality.

Water Resource Management Act (Wasserhaushaltsgesetz from 1986) addresses all
types of water and sets up regulations on how te use water in the most careful and
economic way. The act prescribes that agricultural waste must be stored and deposited
in a way which avoid pollution of ground water. Furthermore, the Act enables regional
authorities to designate Profected Water Collection Areas and impose restrictions on
agricultural production in these areas (seec section on Liénder). In former West
Germany, 14 per cent of the total area (29 per cent of the farm land) is designated as
a Protected Water Collection Area'), and correspondingly, 13 per cent of farmland in
the former German Democratic Republic is designated.

The Water Resource Management Act also entitles farmers to compensatory payments
if stronger conditions than the requirements of "proper farming" are implemented.
There is an ongoing debate as to whether the Water Resource Management Act violates
the polluters-pays-principle and how "proper farming"” should be defined.

Y In fact, some areas have not conclusively been identified as Protected Water Collection
Areas.
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Rural Farming Support Act (Gesetz zur Forderung der bauerlichen Landwirtschaft from
1989) gives exclusive preferences and subsidies for rural farmers. The Act defines rural
farms as farms where the number of livestock does not exceed certain limits (e.g. 120
dairy cows or 250 breeding sows) and/or animal density does not exceed 3 Dung Units
per hectare?.

The Rural Farming Support Act also contains an amendment of the Fertilizer Act (Diin-
gemittelgesetz from 1977), which allows fertilizers to be used only in accordance with
“the code of good agricultural practice”. This means that the appiication of minerals
must be linked to the nutrient requirements of the crops.

The Waste Act (Abfallgesetz from 1990) prescribes that waste must be safely deposited.
This includes waste from agriculture, but only if the farmer violates the "normal rate
of fertilizer use".

The Pollution Protection Act (Bundes-Immissionsschutzgesetz from 1990) mainly ad-
dresses airborne pollution. The act prescribes thai preventive measures be incorporated
in the production process 1o minimize poilution.

Together the Waste Act and the Pollution Protection Act constitute the framework for
manure regulations in those Linder where intensive livestock farming takes place.

Liinder

Regional policy on nitrate pollution is primarily concerned with the implementation of
the Water Resource Management Act, the handling of liquid manure, set-aside, and
extensification of farm land.

Protected Water Collection Areas are designated by the Linder, and agriculture can be
subject to restrictions in these areas. The restrictions can depend on the distance to the
drinking water boreholes, and are concerned with:
- Prohibition or resiriction on the application of semi-liquid manure, wastewater,
and sewage sludge.

1} A Dung Unit (DU) is defined within the framework of the Rural Farming Support Act as
the number of animals corresponding to e.g. 1.5 cattle above 2 years or 3 sows incl.
piglets. The Lander also use the term DU, but differences about the definition exist among
the various Lénder.
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Prohibition of storage of manure, mineral fertilizers, and silage on the field.
- Regulation of drainage and outfall ditches.
- Restrictions on agricultural, horticultural, and forestry production systems and

practices.

Regulations under the Water Resource Management Act differ from region to region.
Some Linder prefer general rules, others prefer differentiated rules taking local
conditions into account. The options are illustrated by considering the cases of Baden-
Wiirttemberg and Nordrhein-Westfalen. The options of the other Linder can be
perceived as combinations of the regulations in these two Lénder.

General rules are applied in Baden-Wiirttemberg. Fertilizer application in Protected
Water Collection Areas must be 20 per cent below the intensity of "good agricultural
practice”. Farmers are controlled by soil analyses taken at the end of each year. In
general, a lump sum of 310 DM per hectare is paid as compensation. Furthermore,
farmers are entitled to apply for a higher payment if they can document greater harvest
losses than expected within the general scheme. The financial resources for the
compensation payments are raised by a general ievy on drinking water (Wasserpfennig)
set by the government of Baden-Wiirttemberg and paid by all consumers.

In Nordrhein-Westfalen, land-use regulation in water protection areas aims to be
carried by local agreements between the water supplying enterprises and the farmers.
This should take into account local conditions of agricultural production and water
supply. Nevertheless, the principles of such agreements have been negotiated centrally
by farmers associations and the water supplying plants. Furthermore, it has been agreed
upon in some regions that the chamber of agriculture be responsible for enforcing
extension services in order to reduce emission of plant nutrients, and that the water
supplying companies should cover the cost of the consulting experts during a period

of five years.

The regional manure policies as mentioned are based on the Waste Act or the Pollution
Protection Act. A number of Linder (Schleswig-Holstein, Hamburg, Bremen, Nieder-
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sachsen, Nordrhein-Westfalen and Sachsen-Anhalt} have enacted so-called manure

ordinances whick impose resirictions on manure application. The main measures are:
A maximum amount of marure per hectare, varving between 2 to 3 Dung Units.
Prohibition of manure spreading in certain periods, generally from mid-October
to mid-February. In Bremen, the most restrictive of the Linder regarding this
matter, manure spreading or uncovered scil is forbidden between September 15
and March 1.

The other Linder have not introduced any restrictions on manure application because
"the usual rate of fertilizer”, in accordance with the Waste Act, is considered to be a
sufficient guideline.

Most Lirder have introduced subsidies for investments in semi-liquid manure storage
vessels with a storage capacity for a period of at least six months. Other measures io
avoid excessive manure spreading are:

Infermation and recommended activities (almosi all Lénder).

- Subsidies for investments in more advanced, manure-spreading technologies
(Baden-Wiirttemberg, Hessen and Schieswig-Holstein).

- Financing of research projects to develop new technologies for semi-liguid
manure spreading and utilization {Schleswig-Holstein, Niedersachsen, Nordrhein-
Westfalen and Sachsen-Anhalt).

- Implementation of semi-liquid manure exchange systems/banks (Schleswig-
Holstein, Nordrhein-Westfalen and Niedersachsen).

Furthermore, most Linder have enacted special programs for protected zcnes near
water courses and lakes. These include: Set-aside and extensification of land vse, and
subsidies for organic farming. Besides, the Linder have enforced their extension
service to support environmentally compatible agricultural production systems.

Some Linder have introduced special programs to protect surface water. Such programs
include restrictions on farming practice and range from prohibition of agriculture to a
ban on fertilizing and the use of pesticides. Restrictions may apply to a 5 to 15 meter-
wide belt along rivers and lakes. Participation in these programs is in most cases
voluntary, and farmers receive compensation payments ranging from 200 to 1500 DM
per hectare. These programmes are in part a result of the 2nd and 3rd International
North Sea Conferences.
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B. Coming regulations in Germany

In order to fulfil the requirements of the EC Nitrate Directive and to provide a more
precise definition of "good agricultural practice", the federal government plans to enact
the Fertilizer Application Ordinance (Diingemittel-Anwendungsverordnung} for all of
Germany. This will imply that the whole country will be considered vulnerable to
nitrate leaching. A proposal was presented April 1992 and is still being negotiated.
However, the main components of the proposed regulations are:

1} Restriction on the maximum amount of animal manure which may be applied
per hectare.

- An maximum limit of 170 kg nitrogen from manure per hectare on arable
land or 210 kg nitrogen per hectare on grassland will be set. The limit should
reflect the amount of nitrogen which reaches the soil, as a loss of 10 per cent
ex storage is to be included as well as a 20 per cent loss of ammonia during
spreading®’. For phosphorus, an upper limit of 120 kg phosphate (P,0s) per
hectare will be set. This limit will be lowered to 90 kg phosphate per hectare
by year 2003.

2) Restriction on fertilizer application:
a) Application of nitrogen fertilizer is only allowed during the vegetation period
or shortly before.
b) Application of fertilizer must not exceed the requirements of the crop.
c) Application of fertilizer is not allowed in areas which are in danger of being
flooded.

3) Restriction on spreading of animal manure:

a) Ammonia emissions must be reduced by taking the weather conditions into
account and by applying appropriate manure-spreading technology.

b) The application of manure after harvest is only allowed if the soil will be
covered by plants in autumn or if straw is mixed into the soil. The maximum
limit for nitrogen application during autumn will be 80 kg per hectare, 40 kg
of which are allowed to be ammonium.

' The EC Nitrate Directive does not define at which stage of the manure handling process
the 170 kg in nitrogen per hectare should be measured (cf. foetnote in section 4.1). In this
respect, it is questionable whether the purposed German deduction for ammonia losses
during spreading will meet the EC standard.
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4) Compulsory preparations of fertilizer balance sheets.

- Farms larger than 2 hectares must calculate plant nutrient balances at farm
level for nitrogen, phosphate, and potassium. Nutrient calculations must be
based on realistic yield expectations and respect good agricultural practice
in g'eneral. Soil tests must usually be taken at least once within a crop
rotation.

The limit on phosphorus and the liability to prepare nuirient balance sheets have
especially been criticized by farmers in Germany.

C. Implementation of the EC Nitrate Directive in Germany

Zones vulnerable to nitrate emission were not finally identified by the end of 1993,
However, the vulnerable zones will no doubt comprise the Protecied Water Collection
Arcas specified by the Linder, aiming to safeguard drinking water supply. With the
forthcoming enactment of the Fertilizer Application Ordinance it is likely that ali of
Germany will be designated as vulnerable to nitrate leaching.

Codes of good agriculture practice to reduce nitrogen emission have been introduced
on a regionai level and will be introduced on a national level. Existing codes have in-
corporated many of the principles of the EC codes and will provide a good background
for the implementation of EC standards-on this maiter,

Difficulties of implementing the EC maximum standard of 170 kg nitrogen per hectare
of manure will vary from region to region. Limits are presently set by the Lénder and
they vary from no direct limit to 2 Dung Units per hectare. In some regions with
intensive animal production, adjustments must take place to secure disposal of manure
in accordance with the Directive.

Overall, some adjustments must be made in Germany to comply with the EC Nitrate
Directive, though significant regional differences occur.

D. Characteristic of the German nitrate policy

The German nitrate policy on a national as well as on the level of Linder is mainly
implemented through command-and-control regulations. General rules focus on the use
of codes for good agricultural practice and the handling of manure. German policy also
favours the assumption that training and extension services will change farm practice
towards improved nitrate management.
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An important part of the German policies are the regulations of nitrogen emission in
the Protected Water Collections Areas. In some Linder, compulsory schemes exist,
while other Lidnder base their policy on voluntary schemes set up by the parties in-
volved.

Economic measures have not been used as a primary tool. The subsidies given to
farmers within the Protected Water Collection Areas cannot be considered as an
economic instrument because the payments mainly compensate compulsory changes in
farm practice. The same applies to financial support for investments in storage
facilities.

E. Actors in the German nitrate policy

Until the mid-1980s, the agricultural organizations - mainly the German Farmers’
Association (Deutscher Bauernverband) - played down agriculture’s role in nitrate
pollution and tried to create an image where farmers were depicted as
environmentalists. Nowadays, agricultural organizations admit that nitrate pollution is
partly caused by agriculture.

With respect to the proposed Fertilizer Application Ordinance, the German Farmers’
Association has criticized the implementation of the Ordinance for the whole country.
They argue that such a designation policy is far more restrictive than the intensions of
the EC Nitrate Directive, as they do not sce the whole country as sensitive to nitrate
leaching.

Until the beginning of the 1980s, water management organizations tried to depict
nitrate pollution as local problems for small water-supply plants. This was partly done
to maintain an image as a supplier of high quality drinking water, and therefore public
attention towards the nitrate problem was undesired. Nevertheless, the water supply
plants also had to take into consideration the cost of water cleanup and blending, and
now they have taken a more offensive position; e.g. by supporting the introduction of
a general levy on drinking water.

German agricultural and environmental economists have also been involved in the
nitrate debate as have the environmental organizations. The latter group, however, has
not played an important role.
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5.4 France

Since the 1970s, nitrate in ground water has received much attention in France. In
addition, the eutrophication of surface waters and the presence of toxic bacteria in
lakes and reservoirs are of concern.

A. The framework of French nitrate policy

Administratively, France is divided into 22 Regions, and 95 Départements which again
are divided into 36,000 smaller administrative units: Communes (municipalities).

French nitrate policy is carried out within its genera! environmental and agricultyral
policies, national legislation on nitrate poliution, and within regulations at the level of
Départements and Communes.

In the following the different policies relating to nitrate problems are described at
national and at Dépariements level. Regarding the latter, the Region of Bretagne will
be focused upon.

National

Three types of policies are important at the national levei: Land use planning, water
protection legisiation, and a scheme for classification of intensive livestock producers.

The land use plans, which the Commuzes are obliged to prepare, estabiish general rules
for land utilization (agriculture, urban, sensitive areas, etc.}. The zoning system mainly
operates as a consiraint on the existing farm structure, but it also provides protection
to environmental sensitive sites from polluting enterprises such as agriculture. In
Communes without a land use plan, probiems asscciated with intensive agriculture are
essentially governed by patioral regulations for town planning.

Protection and management of water resources are guided by an act covering
management and disiribution of water from 1964 and the later Water Act from 1992.
These two acts are the basis for regulating all water usage. Six major independent
hydrographic networks have been esiablished under the water protecting schemes.
These networks (the "Agences de I’eau”) draw up and define quality targets for water
resources. They also impose regulations and management schemes to protect aguatic
ecosystems and wetlands. The Water Act provides severe civil and criminal penalties.
However, the act has not yet been fuily enforced due to administrative complications.
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The Act on Classified Installations for Environmenial Protection {(installations classées
pour la protection de I'cnvironnement) of 1976, revised and enlarged in 1992, was
established under the aforementioned set of laws. The act has a broad scope as it deals
with protection of health, agriculture, the environment, and the conservation of sites
and monuments. In agriculture, it applies to livestock breeding installations which must
be classified. Installations are divided into two regimes: "Reporting” and
"Authorization" according to size (but not to intensity).

For example, dairy farms with 40-80 heads must report on their production, where as
installations with more than 80 cows must be authorized. Authorization is given by the
so-called Préfet, but first after a public inquiry and an impact survey. Farmers in both
regimes must adhere to some general production regulations laid down by the Préfets
of each Département (an example of these rules are given later for the Départements
in Bretagne). However, implementation of this legislation has been troublesome in

some Départements.

National French policy directly targeting nitrate emission from agriculture has mainly
been based on advisory campaigns, conferences, exhibitions and promotion of research
projects. In addition, codes of good agricultural practices have been drawn up. The
Standing Committee for the Study of Nitrate (CORPEN) and the "Mission Eaux-
Nitrates" (administrative body of the committee) are responsible for preparation of
these activities. The commitlee comprises representatives from agricultural unions, the
fertilizer industry, extension services, research institutions, consumers and environ-
mental organizations as well as regional and local authorities.

Départements - exemplified by the Region of Bretagne

The policy at the level of Départements is illustrated by the case of the Départements
in Bretagne; a Region with intensive agricultural production and high livestock density.
Overall, the nitrate policy in Bretagne is more comprehensive than in other parts of

France.

The Act on Classified Installations for Environmental Protection (see the section on
national policies) has been the main scheme for regulations of agriculture carried out
by the Préfets in the Départements. The present regulations apply only to new animal
breeding installations under the Reporting and Authorization regimes, but from 1999
all existing installations will be included. The main components are listed below:
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1) Environmental approval for large livestock farms (the Authorization regime, cf.
the section or national policies).

2) Termination of run-off and leaching from storage facilities for manure and
silage.

3) Regulations requiring the establishment of adequate storage capacity for animal
manure.
- Storage capacity is required for 6 months of manure production, and must
apply te specific rules for locatior (e.g. 50 meters from boreholes, springs,
water courses etc.). ‘

4) Restriction on the maximum amount of nitrogen in animal manure which may
be applied per hectare.
Manure application may not exceed the soil’s absorption capacity. Total
nitrogen application {chemical fertilizer plus marure) must not exceed 200
kg per hectare of arable land, and 350 kg per hectare on grassiand. On puises
the limit is zero.

5) Restriction on spreading of animal manure:

a) In general, manure spreading is prohibited within a distance of 50 meters (35
meters in specific areas) of boreholes, springs and watercourses. Near bathing
resorts and beaches, camping and sports facilities, the limit is 200 meters.
For fish farms it is 500 meters.

b} Spreading is forbidden on frozen soils and land covered by snow, on bare
soil from November 1 to January 31, and on national holidays, Sundays and
on the weekends in July and August.

¢} Spreading of liquid manure is prohibited within a distance of 200 m from
dwellings and business premises. If the manure has been deodorized or if the
manure is worked into the ground within 12 hours after spreading, the
distance is only 50 meters.

6) Preparation of nitrogen balance sheets.
- A nitrogen balance sheet is required. This includes preparation of a so-called
"Cahier d'epandage”, a document in which spreading periods, quantities of
total nitrogen application, fields and crops are recorded.
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B. Coming regulations in France

In 1991, the French government decided to introduce a tax on nitrogen emission from
manure originating from intensive livestock farms. In principle, the tax is intended to
be charged on the amount of nitrogen, which supposedly is leached to the aquatic
environment. In practice, the tax will be calculated at farm level based on total manure
production modified with regard to building facilities (including storage capacity),
livestock density and manure application practices. Official standards will be set in this
respect, and only farmers who do not comply with these standards will be taxed.

Due to problems of design and implementation of a ¢ontrol mechanism, and strong
protests from farmers, the government delayed the introduction of this scheme. How-
ever, in October 1993 agreement was rcached between the Ministry of Agriculture, the
Ministry of Environment and the farmers’ union (FNSEA, cf. section on the actors
below), that the scheme should be introduced in the period 1994 to 1998, beginning
with the most intensive livestock farms. Until 1998, farmers can obtain financial
support in order to meet the required standards. The total expenses will be shared
equally by the State, the water authorities and the farmers. For regions with structural
manure surpluses, such as Bretagne, a three-year delay has been decided upon.

C. Implementation of the EC Nitrate Directive in France

In 1992, the EC Nitrate Directive was adapted to French legislation. A task force was
set up in each Département in order to improve coordination and information. This task
force includes the Directorates of agriculture, environment, and health as well as
politicians, representatives from water users, farmers and environmental organizations.

In France, the designation of vulnerable zones is based on analyses of the nitrate
content in aquifers. Aquifers with nitrate concentration above 50 mg/] are classified as
vulnerable, while those with a concentration less than 25 mg/l are considered to be
safe. In the intermediate level, a rising trend indicating a nitrate level above 50 mg/l
by the year 2005 must be found before being classified as vulnerable. It is likely that
large areas in France will be classified as vulnerable, probably at the level of
Départments. It seems that the whole region of Bretagne will be identified as a
vulnerable zone.

Codes of good agricultural practice have not been established for the whole of France
yet. The obligation to impose such remains with the Préfet of each Département.
Compared to other parts of France, the codes established in Bretagne are quite com-
prehensive and elaborate parts of the rules suggested in the EC Nitrate Directive.



.52 -

In regions with intensive animal husbandry, the restriction on applying nitrogen in
manure at 170 kg per hectare could be difficult 1o comply with. On the other hand, in
Bretagne, the region with the highest number of intensive animal husbandry farms, a
maximum limit of tota! nitrogen application (chemical fertilizer plus manure) at 200
kg per hectare on arable land has already been set. Presently this limit only applies to
new animal breeding installations, but is planned to be extended to all farms as of
1999,

The impact of the EC Nitrate Directive on agricultare will vary across France. This
will be due to differences among Dépariements on nitrate policies, agricultural
structure and natural conditions. In the least, it must be recognised that in Dépar-
tements where a code of good agricultural practices has not been established, changes
and adjustments must be accepted to comply with the Directive. However, in some
arcas with intensive livestock production, anirmal husbandry will bave to undergo
adjustments.

D. Characteristics of the French nitrate policy

Nitrate policy measures ir France rely on command-and-conirol. A number of rules
within different legislative arcas (environment, health and agriculture) seek to fulfil the
objectives of reducing nitrate losses to the environment.

French policy has also emphasised the activities of the extension services and research-
and-development work as important ways of influencing farming practices.

Economic instruments have not been introduced. In general, the French Government
prefers instead to achieve changes in farming practice on a voluntary basis through a
dialogue with the farming community.

E. Actors in the French nitrate policy

It is estimated that approximeately one-fifth of the French population own some
agricultural land and are therefore interested in farming and rural areas. Therefore, it
is not surprising that farmers exert greater political pressure on the government than
their numbers would suggest. So the pool of "the agricultural votes” is important
politically, and government shows a remarkable reluctance to confront farmers.

The main farming unicn FNSEA (Fédération Nationale des Syndicats d’Exploitants
Agricoles) has a monopoly position in national relations with privileged access to the
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government formalised in monthly policy meetings with the Minister of Agriculture.
As a result, all agricultural legislation is prepared in consultation with the FNSEA.

When environmental problems became a public and national issue, the representatives
of agriculture denied any connection between agricultural practice and water pollution.
They argued that no clear relationship existed between the intensification of production
and pollution. Now this attitude has changed, and farmers accept that some problems
exist, but claim that their economic situation does not allow for environmental
regulations which could negatively effect farm income.

Traditionally French environmental groups are not powerful. But as the public aware-
ness of environmental problems has grown, a pressure for a more "green" policy has
risen in-parts of France. In regards to agriculture, environmental groups have expressed
strong support to the polluter-pays-principle and its implementation.

In Bretagne, there is a very active environmental group focusing on water quality
("Eaux et Riviéries). This group has large expertise in water regulations and uses it to
prosecute farmers who pollute.
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5.5 The Netherlands

In the Netherlands, concerns regarding nitrate pollution focus on ground water and
eutrophication of surface water; ammonia evaporation is also considered to be a serious
environmental problem, however.

A. The framework of the Dutch nitrate policy

Agri-environmental policy of the Netherlands primarily aims at the huge manure sur-
plus of the country. Manure surplus is defined as the amount of manure which cannot
be applied on the farm according to legal standards.

The overall objective of the policy is to achieve a balance between production and
utilization of manure by the year 2000. This implies that the total amount of nitrogen
and phosphate applied in the form of animal manure, other organic nutrients and
chemical fertilizers should equal the amount which can be absorbed by the crops. This
objective, set out in National Environmental Policy Plan from 1989, is rather ambitious
taking the high manure surplus in the present situation into account.

The executed manure policy mainly focuses on phosphate. The reasons for focusing on
phosphate rather than nitrogen are mainly technical® and historical. In regards to the
latter, the government assumed during the 1980’s that a decrease in nitrogen problems
would "naturally” follow policies based on phosphate standards. However; empirical
evidence has not justified such expectations.

Manure policy was established in the beginning of the 1980’s. By that time it became
clear that measures had to be taken against environmenta! problems caused by
agriculture. This led, in November 1984, to the enaciment of the Interim Law for
Restricting Pig and Poultry Farms. The Law prohibited start and expansion (above 10
per cent) of existing pig and poultry farms in the eastern and south-castern regions of
the Netherlands.

) The emphasis on phosphate is explained by the fact that ground water table is rather high
in the Netherlands. It is on average less than one meter below surface level. This implies
that the saturation of soils with phosphate and the subsequent leaching losses to ground
water are likely to be more serious in the Netherlands than elsewhere. Another important
reason phosphate was selected as the term-of-reference was phosphorous’ reduced mobility
compared to nitrogen.
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As the Law did not stop the increase in livestock population, further action was
needed. This lead to the Three Phase Plan towards the manure problem (phase periods:
1987-1990; 1991-1994; and 1995-2000), addressing the aforementioned goal of national
equilibrium between production and utilization.

In the first phase (1987-90) the Manure Law and the Soil Protection Act (both of 1987)
replaced the Interim Law. The main objective of manure policy during this phase was
to stabilize the manure problem. The Manure Law introduced the so-called "manure
and fertilizer reference values". The reference value is the maximum amount of manure
allowed to be produced on farms and is based on livestock population and the
agricultural area in 1986. Livestock population and manure production were not
permitted to increase at farms with insufficient possibilities of deposition for the
manure. The Soil Protection Act introduced regulations and standards on how to handle
and apply animal manure.

The second phase (1991-1994) aims to gradually reduce the deteriorating environmental
effects. Measures implemented in this phase are mainly directed towards application,
relocation and processing of manure.

The coming third phase (1995-2000) will aim at a further tightening of the standards
in order to achieve the overall objective of the manure policy; i.e. a balance between
production and utilization of manure for both phosphate and nitrogen by the year 2000.

In addition, ammonia evaporation from animal manure is treated in Dutch
environmental policy by the Plan to reduce ammonia emission from agriculture from
1990. The objective of the Plan is to reduce ammonia emission by at least 50 per cent
by year 2000 as compared to 1980. Towards year 2015 the objective is a 80 per cent
cut on the national average.

The executed manure and ammonia policies are described in the following. This
include measures from phase 1 and 2 of the Three Phase Plan. The main components

are;

1) Manure quotas (or manure production rights).

- Manure production rights are given to each individual farm according to
livestock population and agricultural area in 1986. This manure quota is the
equivalent of 125 kg phosphate in manure to be produced per hectare. As of
1994, manure quotas will become tradeable.
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2) Preparation of manure balance sheet.

Manure balance sheets are introduced at farm level in order to identify
manure surpluses. The balance sheet is the basis of conirolling production
and transfer of manure.

3) Levy on manure surplus.

The marure surplus is subjeci 1o taxation. A tax of 0.25 NFL per kg
phosphate has to be paid on the first 75 kg above the Limit of 125 kg per
hectare. The tax raise to 0.50 NFL per kg, when the manure surplus exceed
200 kg phosphate per hectare. The revenue is used for financing general
infrastructural facilities and research for solving the manure problerf).

4) Establishment of a national Manure Bank.

The Bank shall stimulate and promote an efficient distribution system for
manure surpluses {e.g. by support giver to stimulate an increase in dry
matter content and to stimulate transport to deficit areas and to storage
facilities). The Bank is obliged to accept all offered manure surplus from
farmers. Farmers pay some 20 NFL per m® of manure transported regardless
of distance.

Furthermore, the Bank must regulate the establishment of manure processing
plants. Financing of the processing plants is mainly born by farmers through
an extra tax. The tax is based on phosphate surplus at the farm level, and
differentiated by region.

5) Restrictions on the amount of manure which may be applied:
a) The so-cailed "utilization standards” or maximum standards for application

of phosphate from manure are 200 kg for grass, 250 kg for fodder maize and
125 kg per hectare for all other crops (from 1995 the standards will be
lowered).

b) Concerning nitrogen, only indirect measures exist allowing twice as much

nitrogen to be discharged with the manure; i.e. the ratio between the amount
of phosphate and nitrogen can be up to 1:2.
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6) Restrictions on spreading of manure:
a) On land vulnerable to leaching (primarily sandy and loess soils), spreading
is prohibited between September 1 and February 1%,
b) It is prohibited to spread manure on frozen soils, when rainfall is high,
evaporation is low and crop demand is low.
c¢) All animal manure must be worked into the soil within one day on
uncovered fields and maize land.

Dutch manure policy does not set any explicit standards for animal density on the
individual farms. Neither are there direct rules regarding manure storage capacity;
however, the described standards for manure application indirectly demand a certain
storage volume. It is recommended by authorities that manure storage capacity should
be at least six months.

Additionally, the ammonia policy plan stresses measures to stimulate more efficient
usage of nitrogen in animal feed, use of low-emission housing systems, sealing of
manure storage facilities, appropriate manure application techniques, and large scale
processing of animal manure. Implementation of these measures will primarily occur
by educating farmers, research, investment subsidy schemes and contracts with the feed
industry. Furthermore, ammonia emission is combatied through the Directive on
Ammonia and Cattle Farming (1991) under the Nuisance Act. In this directive,
restrictions are set on expansion of cattle farms, so that expansion can only be allowed
if the acidification is below 30 mol acid per hectare annually.

Furthermore, the Soil Protection Act requires the provinces to designate ground water
protection areas. These are areas requiring special protection in order to safeguard
ground water quality. Regulatory measures are laid down in provincial policy and
include agricultural activity. The measures will vary depending on the proximity to the
water abstraction point and the soil type, and will typically focus on fertilizer
application. Farmers who are adversely affected by such regulations are entitled to

compensation.

D Since no significant changes will occur in the prohibited spreading periods from 1993 to
1995, where the final standards are introduced, 1995-standards are presented.
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In the period from 1985 to 1992, the phosphate and nitrogen surplus has decreased 14
and 23 per cent respectively. The reduction of the nitrogen surplus was mainly due to
the milk quota system and the subsequent reductior of the number of dairy cows.

B. Coming regulations in the Netherlands

Prior to the second phase (1991-1994), the Dutch government presented the aforemen-
tioned National Environmental Policy Plan. An evaluation of the achievements, taken
the objectives stated in the above Plan into account, showed that an intensified manure
policy was needed. In addition to the measures previously described, a number of
proposals, still awaiting to be passed in Parliament, were introduced. The most
important are: ‘

Inclusion of ducks, rabbits and fur-bearing animals into the Manure law.
New regulations with respect to relocation of manure production rights. These
include: A 25 per cent reduction in manure quotas if traded; a ban of relocation
to certain manure concentration areas; and a maximum scale for farms with
animal production.

- Legal transport of manure surplus should be proven to authorities in order to
strengthen the control of manure relocation.
An exira reduction in "utilization standards” for phosphate in manure applied on
maize land.

The third phase of the manure policy will begin in 1995. The phase will, along with
an extension of the ammonia policy, induce the following changes:

1) Introduction of loss standards.

By 1996, so-called "loss standards” for phosphate entering the environment
should be implemented. Loss standards are first introduced at 55 kg phosphate
per hectare on grassland and 30 kg on arable and maize land. The standards are
gradually lowered to a final loss standard by year 2000, provisionally set at 5
kg phosphate per hectare. Compared to the present situation, this is a sirong
requirement, and a definitive final loss standard, however, still must be agreed
upon and measures to ensure compliance must be specified.

As of 1997, it is intended that loss standards should abolish existing "utilization
standards” for phosphate included in the manure quota system (cf. no. 5a in
section A). The abolition will paraliel implementation of a new minerals
accounting system (cf. no. 4 below).



59 -

2) New nitrogen fertilizer application standards.
The so-called "Nitrogen Commission” has advised the government to introduce
maximum application standards on nitrogen fertilizer. It is recommended that
total application (manure and chemical fertilizer) on grassland should decrease
from present practices, which are around 400 kg per hectare, to 300 kg in 1995
and finally 200 kg in 2000.

3) Reduction in manure quotas.

- In 19935, existing manure production rights (manure quotas) for pig and poultry
producers will be cut once-and-only by 30 per cent. It is expected that the cut
in phosphate-based manure quotas will increase the use of mineral-low feed
resulting in a reduction in the phosphate content of the manure. With respect to
nitrogen, the cut will imply that the aforementioned legal ratio between the
amount of phosphate and nitrogen discharged with the manure will be raised
from the existing 1:2 to 1:2.6 (cf. no. 5b in section A),

4) Minerals Accounting System and the prohibitive levy.

- An important element of the third phase is the introduction of the minerals
accounting system which is seen as the central instrument for farmers to meet
requirements on mineral surpluses. The system comprises a comprehensive
record of mineral flows regardless of origin (manure and chemical fertilizer) on
the individual farm.

In 1995, all livestock farms must begin to use the system as a management in-
strument. From 1996, livestock farms will face a severe levy on mineral
surpluses not disposed of using acceptable practices - the so-called prohibitive
levy. The levy is proposed as high as 30 NFL per kg phosphate and is expected
to provide a strong incentive to meet officially acceptable standards.

The mineral accounting system will be introduced as a management instrument
in the arable and horticultural sectors from 1997. Regulatory levies will be
introduced in 1998.

Taking the elaborated design of the system into account, an extensive
administration and control organisation will have to be established.

If the minerals accounting systems (including the prohibitive levy) is successful,
the manure quotas system will be abolished (cf. no. 1 in section A).
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5) Standards on ammicnia emission.

- In order to meet the aforementioned targets on ammonia emission, new intensive
animal housing systems (i.e. for pigs and poaltry) from 1996 will have to meet
tighter emission reducing standards; the so-called "green-label”. These standards
include, for example, rapid drying of manure on farms.

Also in 1996, cattle farming (or more correctly, land-using livestock production)
will be faced with requirements, but wili be free to choose how to comply.
Measures could be lewer stocking rates, "green-lebel” housing systems, storage
sealing andfor appropriate spreading techniques.

In 2010, a maximum iimit on ammonia emission is expected to be set at 20 to
30 kg ammonia per hectare, and farmers not applying should be subject o a
surplus levy.

C. Impliementation of the EC Nitrate Directive in the Netherlands

Considering the serious problems of nitrate contamination of ground water and the
eutrophication of surface waters, it seems likely that the entire country will be
classified as vuinerable tc nitrate leaching.

With respect to the required codes of good agricultural practice, most of the elements
are considered within existing and scheduled Dutch pelicies.

The standards of the Directive regarding manure call for significant adjustments.
Especially the maximum manure application standard at 170 kg nitrogen per hectare
will be very difficult to comply with in the Netherlands as the presenti production of
manure is weil above this level. Thus, the limit implies that approximately 340 millien
kg of nitrogen from animal manure can legaily be applied to agricultural land, whiie
the producticn in 1990 was 530 million kg for the country as & whole.

Overall, compliance with the EC Nitrate Directive wili result in major changes in the
Dutch agricultural sector. Thus, much work remains to be done to meet the require-
ments of the EC Nitrate Directive and 1o realize the objectives of Dutch policy towards
the vear 2000.
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D. Characteristics of Dutch nitrate policy

Nitrate policy in the Netherlands is primarily carried out through the manure policy.
This policy has mainly been based on command-and-control regunlations applying to
livestock farms.

The main emphasis of Dutch policy is placed on technical solutions intended to reduce
the manure surplus. Therefore, considerable research and development work have been
initiated regarding the processing and distribution of manure and adjustments in animal
diets. This must be seen in light of the country’s very large manure surplus.

Economic incentives (levy and support schemes) have been introduced to a certain
extent to improve regional distribution of manure, to decrease manure production, and
to encourage investments in building and storage facilities. As the existing schemes are
mainly designed to stimulate or enforce various regulative standards and to raise
revenues, they must be seen as accompanying instruments to the basic control-and-
command measures.

E. Actors in Dutch nitrate policy

The government and local authorities see their role in the nitrate policy as the parties
which set the conditions for development towards a balance between the manure
production and its utilization. On national level it is the main opinion that agricultural
entrepreneurs should be able to decide for themselves how they want to meet such
requirements. Moreover, the attitudes of local authorities towards the agricultural sector
are changing in favour of the environment.

The agricultural business sector ("Landbouwschap") considers that additional research
is needed to find appropriate mineral-loss standards to be introduced in the years to
come. They emphasize the need for stabilization of environmental legislation and
standards according to the arguments of the Three Phase Plan. Other farmers’
organisations (e.g. Nederlands Agrarisch Jongerenkontakt) find that even the
preliminary standards are too tight to allow an economically feasible production.
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Regarding problems of the aquatic environment, a coalition within the environmental
movement ("Waterpakt"") has recently been formed. Their concern relates to the
time-table for changing fertilizer application standards. They consider present standards
to be insufficient to diminish saturation of soils with phosphate. The Waterpakt is
applying pressure on the Minister for Public Works and Water Management to accele-
rate the enforcement of targets for mineral losses.

Y The "Waterpakt" consist of the National Foundation for Nature and Environment, Green-
peace and representatives from organic farmers and anglers.
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5.6 The United Kingdom

In general nitrate problems are seen as regional or local problems, associated with
drinking water supplies. Eutrophication of surface water is not perceived as a serious

problem.

A. The framework of the UK nitrate policy

The United Kingdom (the UK) consists of England, Wales, Scotland and Northern
Ireland, each having different levels of autonomy. In respect to nitrate policy, the legal
frame is set up by the central government, and each region is obliged to impose
sufficient measures to carry out the policy.

The Environmental Protection Act (1990) sought to finish the reform initiated by the
Control of Pollution Act (1974). This was accomplished by bringing together a number
of statutes dealing with environmental legislation, although provisions for air and water
remained in other parts of the legislation. No single pollution agency was established
however. The act tries to tighten the polluter-pays-principle by incorporating "Duty of
care" standards for waste handling. This appioach is underlined by an increase in the
maximum fine, which can be imposed on water pollution offences (including agri-
culture), from 2,000 GBP to 20,000 GBP.

In principle, all operations discharging wastewater need a permit which is granted
under the Control of Pollution Act. For point sources, a number of environmental
quality standards for known contaminators are established (including standards on
nitrate concentration). If consent to discharge is breached, authorities may prosecute
depending on the severity of the contravention, although relatively few breaches are
brought to court. In the majority of cases, the authorities rely on persuasion and threats
instead. However, disposal of agricultural waste is excluded from the above acts unless
it contravenes legislation. Normal farm practice, such as manure spreading, can be
preformed, as it is viewed as a "conditioning or otherwise beneficial improvement of
the land".

Additionally, agricultural pollution is considered in the Water Act (1989). It regulates
the installation of new systems (design and construction criteria) and substantial
enlargements of existing systems (defined as more than 10 per cent). The act also
prescribes how to prevent a perceived threat of pollution from silage, liquid manure or
agricultural fuel oil installations.
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Furihermore, the Ministry of Agriculiure, Fisheries and Food has introduced guidelines
for good agricultural practice to prevert nitrogen emission. The codes are primarily
aiming at the handling of fertilizer {including manure). They were given a statutory
foundation in 1991, If the codes are violated, it can be taken into account in legal
proceedings, but failure to adhere to the code is not an offence in itself. So far,
initiatives are directed towards England and Wales where farmers are offered either a
free advisory visit from the Agricultural Development Advisory Service or written
guidelines 1o prepare their own waste management plans. In addition, codes of good
agricultura} practise have also been introduced in Scotland and Northern Ireland.

Only few regulations directly address nitrate problems. The main policy pregramme
enacted by the UK Governmen: so far has been the Nirrate Sensitive Areas Pilot
scheme from 1990, which aims to tackie the problem of unacceptable levels of nitrate
leaching from farmland intc water sources. The Pilot Scheme will from October 1994
be augmerted by a new scheme. This is addressed in the next section on coming
regulations. The new Nitrate Sensitive Areas scheme can be seen as the government’s
response to the EC Nitrate Directive and the accompanying measures of the 1992 CAP
reform.

The existing Pilot Schems is voluntary and contains two elements: the establishment
of Nitrate Advisory Areas and of Nitrate Sensitive Areas. 10,700 hectares were chosen
to receive compensation under the Sensitive Areas scheme, and 24,000 hectares were
subject to an extension campaign through the Advisory Areas scheme. All targeted
areas are situated in the eastern and central parts of England.

The Nitraie Sensitive Arcas Pilot scheme is based on compensation paymenis. It
contains two paymext tiers, a "Basic” and a2 "Premium” rate. The conditions for the
Basic rate are directed toward the handling and application of chemical fertilizers and
manure and the maintenance of cover crops in autumn and winter.

Entering the Premium rate scheme depends on two conditions. First, ail eligible land
must have been entered in the Basic scheme, and second, arable land must be taken out
of intensive production and switched to various forms of grassland production systems
(grazed/ungrazed, fertilized/unfertilized and in combinations with woodiand).

Out of the total designated area 14 per cent qualified for the Premium rate (200 to 380
GBP per hectare) and some 73 per cent for the Basic rate (55 10 95 GBP per hectare),
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although variations occur among the sites. The high participation rate indicates that
compensation payments in general cover the expenses for entering the scheme.

In the Nitrate Advisory Areas farmers were asked to voluntarily undertake and observe
restrictions on their agricultural practices. Specific measures included:
- avoid exceeding recommended maximum fertilizer applications for the land
and/or crop type.
avoid individual applications of nitrogen which exceed 120 kg per hectare at one
time,
avoid using excessive amounts of livestock manures.
avoid autumn nitrogen applications.
minimize antumn applications of livestock manures,
- attempt to minimize bare land in autumn and winter.
- attempt to minimize the ploughing up of grassland.

Initial results from the Nitrate Sensitive Areas Pilot scheme in the first winters indicate
a detectable reductions in nitrate leaching. However, taken the limited area into
consideration, the impact on the total nitrogen balance is insignificant.

B. Coming regulations in the UK

A new Nitrate Sensitive Areas scheme will, as mentioned, augment the Pilot scheme.
It will become operational in October 1994, The area designated by the Ministry of
Agriculture, Fisheries and Food presently extends to some 35,000 hectares. The Nitrate
Advisory Areas scheme will remain unchanged.

The new Nitrate Sensitive Areas scheme will be voluntary and based on compensation
payments for farming beyond "good agricultural practice". It will offer farmers a high
degree of choice. Thus, land may be entered into the scheme on a field-by-field basis.
The options will be addressed below.

Two basic requirements have been set up for all farmers whose land is officially
designated as Nitrate Sensitive Area:

1) It is prohibited to apply animal manure in excess of that which contains 250 kg
of total nitrogen per hectare.
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2) It is prohibited to apply any animal manure within 50 meters of a spring, well
or borehole that supplies drinking water or within 10 meters of any water

course.

The voluntary part of the new Nitrate Sensitive Areas scheme includes three categories:
the Basic scheme, the Premium Grass scheme, and the Premium Arable scheme. Pro-
posed annual compensation payments per hectare are in the same order: 65 to 105

GBP, 250 GBP,

and 340 to 590 GBP, depending on the conditions met. The

compensation rates seems to be attractive and a high participation rate can be expected,
taking the experiences of the Pilot scheme into account.

In brief the conditions for the schemes are:

Premium Arable scheme:

- Opticn A,
Option B.

Option C.

- Option D.

Conversion of arable land to grassland, unfertilized and ungrazed.
Conversion of arable land to native species rich grassland,
unfertilized and ungrazed.

Conversion of arable land to unfertilized grassland with limited
grazing.

Conversion of arable land to grassland with optional grazing and
limited nitrogen fertilizer application. Application of nitrogen must
not exceed 150 kg per hectare including both chemicai fertilizer and
animal manure.

Premium Grass scheme:

Limited nitrogen fertilizer application on grassland with limited
razing. Application of nitrogen must not exceed 150 kg per hectare
inciuding both chemical fertilizer and animal manure.

Basic scheme:

- Option A.

Limited nitrogen fertilizer application and restricted arable cropping.
Application of nitrogen must not exceed 150 kg per hectare
including both chemical fertilizer and animal manure. No potatoes
or vegetable brassica crops, and establishment of crop cover during
the winter period.
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- Option B. Limited nitrogen fertilizer application. Application of nitrogen must
not exceed 150 kg per hectare including both chemical fertilizer and
animal manure. For one of the five years, nitrogen fertilizer
applications can be at the normal level of crop requirements.

Besides the conditions mentioned above, a number of specific conditions regarding
fertilizer application, grazing and maintenance of the grass sward applies to some of
the schemes. For all options adequate records of all types of fertilizer used shall be
kept, and features like stockproof walls, hedges, traditional buildings, ponds etc. should

be maintained.

Other future actions proposed are mainly directed towards the protection of different
types of sensitive areas (e.g. coastal areas, moorlands and meadows).

C. Implementation of the EC Nitrate Directive in the UK

In the UK, the new Nitrate Sensitive Areas scheme will be the basis for targeting zones
vulnerable to nitrate pollution. For the moment, it is expected that less that 1 per cent
of the agricultural area in the UK will be designated under this scheme. The zones are
mainly to be found in the central and eastern parts of England. So far it is uncertain
whether the Nitrate Sensitive Arcas scheme will be the only guideline for identification
of vulnerable zones in accordance with the EC Nitrate Directive.

Codes of good agricultural practice have been introduced targeting the nitrate problem,
but are not as comprehensive as prescribed in the EC Nitrate Directive. More detailed
regulations have been enforced with the pilot scheme for Nitrate Sensitive and Advi-
sory Areas. In this respect the restrictions laid down in the Pilot scheme generally
comply with the EC Nitrate Directive.

Compliance with the limit for nitrogen application in manure at 170 kg per hectare is
difficult to assess for the UK in general. However the farm structure in the UK indi-

cates that there will be fewer problems than in other European regions with intensive

animal husbandry.

As only a very limited area is likely to be identified as a vulnerable zone, only few
problems could be expected in the UK to comply with the EC Nitrate Directive.
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D. Characteristics of the UK nitrate policy

In the UK, nitrate policy is based on voluntary measures. Besides general environ-
mental legislation, only few regulations have been imposed on agriculture. Never-
theless, codes of good agricultural practice have been established and implemented
through the support of advisory service activities.

Economic incentives have been introduced through compensation payments linked to
the Nitrate Sensitive Area scheme in order to change agriculmire towards more environ-
mental sound farming practice. Apart from this scheme, economic instruments have not
been used in British nitrate policy.

E. Actors in the UK nitrate policy debate

The major participants in the agricultural group are the National Farmers’ Union and
the Country Landowners’ Association. The National Farmers’ Union views the nitrate
problem as an unforeseen side effect of the drive to increase the nation’s seif suffi-
ciency in food led by government. They accept nitrate limits, but stress that the
agricultural sector and the water industry must be actively involved in solving the
problem. Furthermore, they argue that compensation is needed for any change in prac-
tice which goes beyond good agricultural practice. The concept of the polluter-pays is
believed to be inapplicable to non-point agricultural pollution.

The Country Landowners’ Association’s view is a more traditional agricuitural stand-
point. Tt is argued that restrictions on agricuitural practise reduce farmer’s economic
options and blight land values.

Friends of the Earth {a UK environmental organizarion} has long been campaigning for
increased awareness of the presence of nitrates in ground water. Their policy is to
establish water protection zones in caichment areas providing drinking water. These
zones would be targeted at the agricultural level to remove land from intensive agri-
cultural production. Farmers should receive compensation for this as well as be
encouraged to farm with conservation aims in mind. Furthermore, the environmental
organisations find the Nitrate Sensitive Areas scheme insufficient.

Friends of the Earth also advocates introducing a tax on chemical fertilizers. The
revenue from the tax should be used to pay for the costs of removing nitrate from
drinking water and for policies on reducing nitrate pollution in general.
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The Ministry of Agriculture, Fisheries and Food favours voluntary approaches to
regulating nitrate pollution from agriculture. With respect to global (for the whole of
the UK) regulations (e.g. quotas and taxes), they argue that this is very difficult to
implement with non-point sources as agriculture.

Other official bodies which have an interest in the nitrate debate are the Department
of the Environment which works with legislation on water quality, and the National
Rivers Authority in England and the River Purification Board in Scotland which handle
the monitoring and enforcement of water quality standards and pollution control.

The National Rivers Authority have suggested that at least 100 Nitrate Sensitive Areas
be required to combat the nitrate problem concerning drinking water. Furthermore, the
National Rivers Authority want farmers outside the Nitrate Sensitive Areas scheme to
adopt "good agricultural practice”
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5.7 Italy

Italy is not represented by a full review of its national nitrate policy. Nevertheless, this
summary is given to present a brief insight into the nitrate policy of a south European
country. It should be noticed that the section does not follow the same structure as the
other sections on national policies.

A. Italian nitrate policy

Animal manure contributes largely to the pollution of ground water and surface water
in some regions. Application levels are often high, and manure is sometimes poured
directly into rivers or sewers. However, there is a wend towards a broader.use of
treatment and purification of animal manure.

Italian policy has so far mainly focused on end-of-the-pipe measures. More preventive
initiatives against nitrate pollution are still in the initial stages.

Policy targeting nitrate pollution from agriculture was first formulated in 1976 by the
so-called Act 319/76 of Merli, within the framework of the Act to control Water
pollution. This is a general law against pollution from industry and agriculture. The
Act of Merli does distinguish between intensive livestock production and the more
traditional type of farms. Under the act, farmers have the option either to discharge
manure into surface water after treatment or dispose it to a public sewerage treatment
plant. Another option is to apply manure on the field according to hygienic rules set
down by Local Health Authorities.

The more traditional farms primarily spread their manure on the land. It is general
practice for intensive livestock farms to apply some of the manure on the land and
discharge the remaining part intc surface water.

Livestock farming is regulated on a regional basis with respect to animal! manure sto-
rage capacity, application levels of manure, and periods of spreading. Regulations vary
between the regions.

Thus, in the regions of Lombardia and Emilia Romagna in the Po vallev, some of the
more intensive agricultural areas in Italy, storage capacity has to be at least 3 months.
Smaller livestock farms are, however, excepted from this rule in Emilia Romagna. In
the meantime it has been assessed that a large number of farms do not meet the manure
storage requirements. For example, in Emilia Romagna more than 50 per cent of the
pig farms do not meet the standard.
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As to application of manure, the regions of Lombardia and Emilia Romagna distinguish
between soil vulnerability to nitrate leaching. Thus, in Lombardia there are four classes
ranging from "land not suitable for spreading manure" to "land suitable for spreading
manure”. The accepted application levels within these classes vary from a total ban on
spreading, to application of the manure equivalent to a livestock herd of 4000 kg living
weight per hectare. In Emilia Romagna three classes have been established. The least
restrictive class allows application of 500 kg per hectare of nitrogen in manure, while
the most restrictive allows 250 kg per hectare of nitrogen in dry manure to be spread
and forbids drainage to sewers. The maximum application level is, for most of the
mentioned classes, well above the future standard of the EC Nitrate Directive.

With respect to periods for spreading of manure, application is prohibited between
November 1 and February 28 in Lombardia. In Emilia Romagna the rules relating to
the hills prohibit spreading between December 1 and March 15, and in the plain areas
between December 15 and February 28.

Many environmental problems are observed in the Po valley. In response, a permanent
Inter-regional Conference for the Recovery and Protection of the Po watershed was
initiated in 1988 by the regional governments of the Po valley, including the regions
Emilia Romagna and Lombardia. An Action Programme was initiated in 1989 by five
regional governments of the Po valley area. The main objective is to stimulate
initiatives that reduce damaging effects on the environment from farming practice. The
initiatives are mainly based on voluntary measures. Proposed measures include:

- Reduction of the amount of rinse water used in stables.

- Processing of animal manure.

- Moving farms to other areas.

- Lower and differentiated levels for application of animal manure.

- Manure storage capacity should be equivalent to the production for a period of at
least some six months.

In response to the EC Nitrate Directive, codes for good agricultural practice regarding
manure application have been identified by means of Law 13 from 1992. Also accepted
is a maximum standard for nitrogen in manure to be applied in regions were water
quality standards are exceeded. Still, present and proposed changes of agri-
environmental policy in Italy and in the regions of Lombardia and Emilia Romagna
might be insufficient to meet the requirements. However, this study does not allow for
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a full assessment of Italian nitrate policy. Nonetheless, adherence with the maximum
application standard in the vulnerable zones of 170 kg of nitrogen per hectare from
animal manure will require a substantial change in the farming structure in some
regions of the Po valley.
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6. Discussion - EC Policies versus National Nitrate Policies

In view of the actual regulations in present nitrate policies, concern about nitrogen
emissions from agriculture primarily focuses on nitrate levels in ground water, and se-
condarily on eutrophication of surface and coastal waters. This applies on the EC level
as well as for most of the countries studied.

The severity of the nitrate probiem in the 7 countries concidered varies widely due to
natural conditions, agricultural practice and farm structure, Furthermore, the perception
of the problems are reflected by the elaboration of national policies.

Most countries which established national policies targeting nitrate pollution from
agriculture did so in the late 1980s. EC policy was established with the EC Nitrate
Directive of 1991 as the cornerstone.

EC policy

The EC Nitrate Directive will not be fuily implemented until 1999, and therefore the
Directive could be seen as an indication of what is expected to be achieved in an EC
context in the 1990s. Also, the serious adjustments which some Member States (e.g.
in the Netherlands and in the Flemish Region of Belgium) must carry out to achieve
compliance with the Directive could support such a prediction. On the other hand, there
arc countrics where the impact is limited (e.g. in Denmark). This, of course, must be
seen in light of present agricultural structures and the extent of elaboration in existing
national nitrate policies. '

In accordance with the Directive, the Member States must identify vulnerable zones
with respect to nitrate pollution. The review indicates that substantial variations will
occur in the designation of the vulnerable zones among the 7 countries. Thus, while
only a small percentage of farmland in the UK might be designated, the entire country
of Denmark and the Netherlands are seen as vulnerable.

The differences undoubtedly depict variations in natural conditions, farm structure and
intensity. On the other hand, the fact that administrative interpretations of how to
define a vulnerable zone differs from country to country cannot be ignored. Thus,
variations in zoning policy can partly be ascribed to the emphasis some countries put
on ground water protection for drinking purposes. A narrow zoning policy oriented
toward ground water protection could lead to the risk of overlooking eutrophication
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problems downstream of inland waters and marine waters, since these waters can be
influenced by nitrate run-off from large catchment areas.

As the EC Nitrate Directive is only mandatory in the vuinerable zones, the potential
impact of the Directive will vary from country to country according to how the zoning
policy is reatized. In a furure perspective, variations in zcring policies could
complicate the development of EC nitrate policy, if it is to be based on vulnerable
zones. This is because policy measures have tc be designed in the light of whether the
instruments will be implemented in uniform local areas or applied on a global basis.
However, nitrate policy in the EC is not necessarily tied o the Directive.

Concerning the measures to be enforced in accordance with the Directive, the first step
is to establish codes of good agricuitural practice to be voluntarily implemented by
farmers. How such codes will influence farming practices is uncertain; but if nothing
else, the codes may appreciably influence the behaviour one can expect from farmers.
The second step, which can be seen as a strengthening of the codes, is the introduction
of national action programmes to be enforced during the 1990s. The action programme
is to set compulsory rules for handling of fertilizer (chemical fertilizer and manure) in
vulnerabie zones.

The action programme must comprise regulations of how and when fertilizer applica-
tion may occur. With respect to manure, it is important to remember that application
must not exceed a limit of 170 kg nitrogen per hectare by 1999 at the latest.
Compliance with the rule will be troublesome in some regions with intensive animal
production; ¢.g. in the Netherlands, the Flemish Region in Belgium, Bretagne in
France, and in some Linder in Germany. A technical issue in this respect will be how
to measure the nitrogen content of animal manure. Today, this is mainly done
indirectly by the use of livestock units. As discrepancies exist between national
definitions of mineral content in animal manure produced by a livestock unit, a
uniform basis for standards is not available.

In general, guidelines for the action programmes imply the use of a command-and-
control concept. As the programmes will consist of an extensive number of rules (of
different nature, some very specific), the full impact on practical farming as well as
the environment will be difficult to assess. Even though the action programme will be
a good foundation for avoiding unnecessary nitrogen emission, the extent to which
farmers will comply with the standards in such programme is questionable. Some of
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the rules governing how fertilizers must be spread will be difficult, if not impossible,
to control. In the meantime, the question of how closely the standards will be followed
also depends on the national authorities’ enthusiasm for controlling farmers.

National policies

The present measures applied by the national nitrate policies are also primarily based
on a command-and-control approach in all countries. However, the regulations vary in
their degree of elaboration. The common choice of a command-and-control concept is
undoubtedly to be seen as a result of administrative traditions, and not as the outcome
of cosi-efficient analysis.

In general, the countries consider information and knowledge of how to apply "proper”
practice as an important part of the efforts to control nitrogen emissions. Accordingly,
advisory service and research-and-development work is supported.

Economic measures giving autonomous incentives to regulate farming practice, and
hereby pollution, have not been used in general policies. However, some levy systems
exist (e.g. in Belgium and the Netherlands), but they are mainly designed to raise
revenues and to accompany basic command-and-control measures. Some countries have
introduced subsidy schemes to promote environmentally beneficial practices. As such
schemes are often limited to designated sensitive areas, the local impact (mainly on
drinking water sources) is more important than the effect on the total nitrogen balance.

The failure to use general economic instruments contradicts with the viewpoints of
many economists (e.g. from OECD), who have recommended the use of economic
instruments in agri-environment policies. This indicates the existence of barriers to
such measures which are probably of political character. Nevertheless, Pigouvian taxes
on nitrogen fertilizer have been on the agenda in many countries.

Concluding remarks

At the EC level as well as in all the countries considered, the policy instruments which
have been applied try to stop or further reduce the concentration of agricultural
production (mainly animal production) and to marginally reduce production intensity.
Only in sensitive areas (such as drinking water collection areas) are more radical
measures seen (such as conversion to extensive grazing). This indicates that nitrate
policy is commonly based on the (underlying) assumption that agreed-upon
environmental goals for nitrogen emission can be achieved without placing major



- 76 -

limitations on coverage and production methods in moedern agriculture, with the
exception of a limited number of sensitive areas. However, based on present know-
ledge, this assumption can not readily be justified.

It is questionable whether existing environmental goals can be met within the known
framework of nitrate policies. Even though the EC Nitrate Directive - if enacted as
intended - will put pressure on some regions, the effectiveness of the measures might
be insufficient. Similarly, the political goals concerning the presence of nitrogen in the
aquatic environment - on international, EC as well as national levels - might also need
to be reviewed since they are also the resuit of compromises made in often turbulent
political environments.

Finally, the impact of the CAP has been touched upon. From an environmental point
of view, the latest change in the policy (the 1992 CAP reform) is appreciable. Thus,
in comparison to former pelicy, the introduction of lower product prices will reduce
production intensity, and the new set-aside scheme will limit the areas of agricultural..
production. Nonetheless, the present CAP only partialiy addresses the agri-environment
issues.
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Appendix C. Outline of the EC Nitrate Directive

or the Council Directive of 12 December 1991
concerning the protection of waters against pollution caused by nitrates
from agricultural sources

Source: Official Journal of the European Communities (1991)

The following is an outline of the Directive concerning nitrate pollution from agri-
culture issued by the Council of the European Communities in December 1991 (in the
following named the EC Nitrate Directive or just the Directive). The Directive presents
an up-to-date status of most relevant decisions and regulations with reference to the EC
nitrate policy concerning agriculture. References are made to the main objectives and
the required action to be taken by Member States.

The overall objective of the Directive is to reduce and prevent water pollution by ni-
trates from agriculture. The handling of chemical fertilizers and animal manure is
emphasized. The Directive also addresses other directives regarding the quality of
drinking water coming from surface as well as ground water (see Official Journal of
the European Communities, 1975 and 1980). The maximum nitrate concentration
allowed in drinking water is 50 mg/l.

A code or codes of good agricultural practice should comprise the following items, in so far as they are
relevant to the areas of concern:

1) periods when the land application of fertilizers is inappropriate;

2) the land application of fertilizer to steeply sloping ground;

3) the land application of fertilizer to water-saturated, flooded, frozen or snow-covered ground;

4) the conditions for land application of fertilizer near water courses;

5) the capacity and construction of storage vessels for livestock manure, including measures to
prevent water pollution by run-off and seepage into ground water and surface water of liquids
containing livestock manure and effluents from stored plant materiais such as silage.

6) procedures for the land application, including rate and uniformity of spreading, of both chemical
fertilizers and livestock manure, that will maintain nutrient losses to water at an acceptable level.

Member States may also include in their code(s} of good agricultural practices the following items:
7) land use management, including the use cf crop rotation systems and the proportion of the land
area devoted to permanent crops relative to annual tillage crops;
8) the use of catch crops (i.e. crops planted for the primary purpose cf taking up surplus nitrogen);
8) the establishment of fertilizer plans on a farm-by-farm basis and the keeping of records on
fertilizer use;
10} management of irrigation systems.

BOX 1. Hems of the code(s) for good agricultural practice

Source: Annex |l, Official Journal of the European Communities (1991)



In accordance with the Directive, Member States must identify vulnerable zones where
agriculture pollutes the aquatic environment. The identification must be completed
before December 1993.

In addition, each Member State must complete a code(s) for good agricultural practice
by December 1993. Box 1 shows items to be comprised by the code insofar as they are
relevant to the area of concern. The code should be perceived as standards which
farmers should comply with on a voluntary basis. If necessary, the standards must be
implemented by educational and information programmes.

Furthermore, the Member States must establish action programmes in respect of de-
signated vulnerable zones. The programmes must be drawn up before December 1995
and be fully implemented within 4 years of their establishment (December 1999 at the
latest).

The action programme should set compulsory rules for handling fertilizers. Box 2
summarizes the areas to be addressed by the programme. It is pointed out that the rules
must ensure that application of animal manure does not exceed that which contains 170
kg nitrogen per hectare (including manure from grazing livestock). For the first 4-year
period (1996-1999 at latest) dispensation can be given up to 210 kg nitrogen per
hectare. However, Member States may fix different amounts from those referred to
above, if the objectives of the Directive are not violated. This must be justified on the
basis of objective criteria (e.g. long growing seasons, crop with high nitrogen uptake,
high net precipitation, or soils with exceptionally high denitrification capacity).

The measures in the action programme must include rules relating to:

1) periods when the iand application of certain types of feriizers is prohibited:

2} the capacity of storage vessels for livestock manure; this capacity must exceed that required tor
storage throughout the longest period during which land application in the vulnerable zone is
prohibited, except where it can be demonstrated to the competent authority that any quaritily of
manure in excess cf the actual storage capacity will be disposed of in a manner which will not
cause harm to the environment;

3) limitation of the land applications of fertilizers, consistent with good agricultural practice and taking
into account the characteristics of the vulnerable zore concerned (e.g. scil, climate, cropping
practice).

BOX 2. Measures to be included in the actlon programme

Source: Annex lll, Official Journal of the European Communities (1991)
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Member States which implement the aforementioned action programme on a country-
wide basis will not have to identify vulnerable regions as previously stated.

If the action programme is inadequate for fulfilling the objectives of the Directive, the
Member States are obliged to take further and necessary action. The programme must
be reviewed at least every four years.

The Member States must also draw up and implement monitoring programmes suitable
for assessing the effectiveness of the action programme based on the guality of the
aquatic environment.
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