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Preface
This publication is a revised version of a report drafted for a European nitrate policy study
conducted by Dr. Jobst Conrad, Berlin, for the German Umweltbundesamt.

The main purpose of the report is to provide an analysis of the policy making process
leading to the nitrate programmes formulated in Denmark during the 1980s. Besides, the
report provides a detailed description of the policy measures implemented and the
achievements of the Danish nitrate policies.

Copenhagen, June 1991
Arme Larsen, Director
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¥orord

Nzrvarende rapport om den danske npitratpolitik er udarbejdet for det tyske Umwelt-
bundesamt (miljpstyrelse) af tidligere medarbejder ved Statens Jordbrugspkonomiske Institut,
lektor Alex Dubgaard - nu ansat ved Institut for @konomi, Skov og Landskab, Den Xgl.
Veterinzr- og Landbohgjskole. Rapporten er i betydeligt omfang baseret pd arbejder udfart
af A. Dubgaard ved Statens Jordbrugsgkonomiske Institut og kan betragtes som en
uddybning af kvalstofdelen af SJI-rapport nr. 52 fra 1990, "Danish Policy Measures to
Control Agricultural Impacts on the Environment”,

Hovedforméilet med rapporten er at give en engelsksproget beskrivelse af den politiske
beslutningsproces i forbindelse med formuleringen af den danske nitratpolitik i 1980’erne -
med henblik pa at imgdekomme den betydelige udenlandske interesse for denne del af dansk
miljgpolitik.

Kgbenhavn, juni 1991
Ame Larsen, forstander



1. Introduction

Danish nitrate policies have developed mainly in the 1980s - beginning with the publication
of a number of scientific reports about nitrate pollution in the first half of the 1980s. In the
mid-1980s Danish nitrate policy gained momentum and since 1985 a number of measures
to abate nitrate pollution have been/are being implemented.

This report covers the Danish nitrate debate and nitrate policies from the beginning of the
1980s till the middle of 1991.

In Denmark nitrate pollution is ascribed primarily to agricultural activities while phosphorous
pollution is attributed mainly to waste water from urban sources. Accordingly, the report is
focussing special attention on agriculture and policies intended to reduce the adverse impacts
from agriculture on the aquatic environment.

Chapter 2 of the report outlines the environmental problems associated with nitrate polilution
- mainly nitrate in groundwater and the eutrophication of marine water bodies. Besides, the
Danish drinking water ordinance and the enforcement of it is discussed.,

Chapter 3 gives an outline of the trends in Danish agriculture in the last couple of decades.
As in other countries in this part of Europe the intensity of nitrogenous fertilizer has grown
substantially. The pressure from economic and technological forces has also resulted in a
persistent trend towards specialization at the farm level as well as regionally. Specialization
has no doubt aggravated environmental problems, especially in regions with a high
concentration of livestock.

Since the mid-1980s a number of policy measures have been introduced to remedy envi-
ronmental problems created by agriculture. The most important is the so-called Aquatic
Environment Action Programme from 1987. Chapter 4 gives a description of the objectives
of the Programme and the regulations implemented.

Chapter 5 gives an overview of the political process leading to the adopted nitrate policies.
The interests of political actors as well as their strategies are discussed. Special attention is
focussed on the role of environmental interest organizations and the agricultural organi-
zations. Finally, the results of the policies are assessed.
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2. Nitrate Pollution Problems in Denmark

2.1, Nitrate Contamination of Water Bodies

Many lakes in Denmark and a considerable part of the marine waters around Denmark have
excessive concentrations of nitrogen and phosphorous resulting in widespread eutrophication
of these water bodies. In recent years this has caused several incidents of fish death in
Danish marine waters and a loss of amenity and recreational opportunities.

According to an assessment by the Ministry of the Environment (1990) lakes are affected
mainly by phosphorus from urban waste water while eutrophication of marine waters must
be ascribed primarily to nitrate from agriculture.

Drinking water supply in Denmark is based almost entirely on ground water. Most drinking
water is still of good quality with nitrate contents well below the EC standard of maximum
50 mg/l (see Gosk et al., 1990).

However, it seems to be the general assumption that a nitrate "front” is gradually percolating
towards many aquifers threatening future drinking water supplies - in certain regions at least
(see Gosk et al, 1990; and National Agency of Environmental Protection, 1984). But as yet
there is no statistically significant evidence of a generally increasing nitrate level in Danish
groundwater (see Gosk et al., 1990).

Table 2.1 shows the sources of nitrogen emissions in Denmark according to a survey
conducted by the National Agency of environmental Protection (1984). As can be seen, 90
per cent (260,000 t) of the estimated nitrogen emissions are ascribed to agticulture. The esti-
mate of the agricultural contribution to nitrate pollution was disputed by the Ministry of
Agriculture (1984) and by the agricultural organizations. The agricultural organizations claim
that nitrogen emissions from agriculture hardly exceed 180,000 tons (see Agricuitural Or-
ganizations, 1990).

The focus on agricultare as the primary source of nitrate pollution must be seen in relation
to the changes in agricultural practices over the last 3-4 decades - especially the increase in
the use of nitrogen in chemical fertilizers (cf. Ch. 3).

However, there is also a sharp controversy over the causal relationship between the rate of
nitrogen application and nitrate pollution. Several agricultural scientists claim that the
correlation between the rapidly increasing use of nitrogen and a rising concentration of ni-
trate in water bodies is purely circumstantial. Nitrate leakage is a slow inexorable process
and even a drastic reduction in nitrogen fertilizer would have little effect on nitrate leaching,
it is argued (see for example Addiscott, 1988; and Macdonald et al., 1989).



.9

TABEL 2.1. Sources of Nitrogen Poliution In Denmark

Targeted

Annual emissions reduction,

N tons Per cent per cont

Agriculture 260,000 8¢ 49
Municipal waste water 25,000 ] 60
Industry 5,000 1 60
Total 290,000 100 50

Source: National Agency of Environmental Protection (1984), and Ministry of the Environment (1987).

This perception of the role of nitrogen fertilizer has gained little public or political accep-
tance in Denmark. As can be seen in chapter 5 it is a political target to significantly reduce
the application of nitrogen in chemical fertilizers.

2.2. Ammonia Emissions

Ammonia emissions are a form of air pollution which indirectly damage the aquatic envi-
ronment as well as trees and certain habitats. Per hectare the release of ammonia is larger
in Denmark than in most other European countries (see Nordic Council of Ministers, 1986).

In the middle of the 1980s, 70 per cent of total ammonia emissions in Denmark were
released from animal manure (see Sommer, 1985). Ammonia emissions are especially high
in the western parts of the country which have relatively large livestock densities.
Regulations setting a time limit of 12 hours for working in manure after spreading may have
reduced ammonia emissions since the above estimates were made. This kind of regulation
is difficult to enforce, though, and it is uncertain to what extent ammonia release has in fact
been affected.

2.3. The Drinking Water Ordinance
2.3.1. Compliance by Public Water Utilities

In accordance with EC prescriptions the Danish drinking water ordinance sets an upper
nitrate limit equal to 50 mg/l while the guideline is max. 25 mg/l. The EC regulations in this
field were introduced in Denmark in 1980 and effectively implemented by around 1983.

Before 1980 the Danish drinking water ordinance had an upper nitrate limit of 80 mg/l in
accordance with WHO recommendations. The enforcement of the new somewhat stricter EC
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standard does not seem to have created any major problems - or much public or political
debate.

In the beginning of the 1980s about 2 per cent of the water supplied by water works
exceeded the upper EC limit of 50 mg nitrate per litre while 8 per cent of the water supplied
exceeded the EC guideline of 25 mg/l (see National Agency of Environmental protection,
1984). During the 1980s drinking water quality seems to have improved in general with the
average nitrate level falling somewhat (cf. figure 2.2).

The improvement of drinking water quality has been achieved mainly by giving up aquifers
with too high nitrate contents and drilling new (and deeper) boreholes to aquifers less
affected by nitrate pollution. (Treatment of drinking water to reduce the nitrate content is not
being practiced in Denmark).

Figure 2.1 shows the distribution of water supply plants exceeding the 50 mg/l limit in the
beginning of the 1980s. As can be seen most of these plants were situated in the western
part of the country, i.e. in Jutland. Viborg County and Ribe County were most affected with
6.2 and 5.2 per cent respectively of the water supplied by public waterworks exceeding the
50 mg/1 limit.

In the western parts of the country soils are mostly sandy and there are larger stocking rates
than in the eastern parts (cf. section 3.2). The correlation between stocking rates and nitrate
content in groundwater is not unique, though. Geological factors are probably more impor-
tant determinants of nitrate levels in drinking water (see Gosk et al., 1990).

2.3.2. Compliance by Private Water Supplies

Nitrate standards apply to all drinking water including the about 10 per cent of the water
extracted from private wells/drillings. Nitrate content is generally higher in drinking water
from private wells. Loosely estimated (by the National Agency of Environmental Protection)
one third of the drinking water from these sources still exceeds the 50 mg/l nitrate limit,

During the last few years authorities have begun enforcing the nitrate provisions in relation
to private wells, also, demanding a switch to public water supply systems - where possible -
if the upper nitrate limit is being exceeded. Because of the often quite substantial costs
associated with the connection to a public water supply system, the enforcement of nitrate
regulations has been met with much animosity from private well owners. Recently a "Union
of Private Well Owners"” was established to protect this group of people from compulsory
transfer to public water utilities.

In a national context the nitrate content in private water supplies must be considered a minor
problem,
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2,0 % of water from public waterworks exceeding 50 mg no3/1.
5,6 ¥ of public waterworks exceeding 50 mg no3/1.
+) Statistically insignificant.

Figure 2.1. Percentage of Water from Public Waterworks Exceeding the 50 mg/1 Nitrate
Level in the Beginning of the 1980s.

Source: National Agency of Environmental Protection, 1984,
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AMOUNT OF WATER ANALYSED, mill. m?/year

COUNTY 1980-82 1986—-88
15 Kebenhavn 19.5 1¢5.5
20 Frederiksberg 4,2 22.3
25 Roskilde 15.1 15.5
3¢ Vestsialland 6.3 46.9
35 Storstregm 7.9 30.4
40 Bornholm 0.9 5.3
42 Fyn 13.6 47.0
50 Senderjylland 27.4 35.8
55 Ribe 20.6 31.3
60 Veile 38.3 40.0
65 Ringkebing 8.7 38.6
70 Arhus 51.8 68.5
76 Viborg 13.¢0 33.2
80 Nordjylland 27.3 67.9

Figure 2.2. Nitrate Contents in Percentage Shares of Water from Public Waterworks.
First Column: 1980-82
Second Colurnn: 1986-1988.

Source: Denmark’s Geological Survey (Gosk et al., 1990)
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3. Changes in Structure and Intensity of Danish Agriculture

The socio-economic importance of agriculture is larger in Denmark than in most other West
European countries. Up to the beginning of the 1960s agricultural exports exceeded those
of manufactured products. At present two-thirds of agricultural production is exported and
agriculture accounts for about 20 per cent of total exports of goods and services, and directly
and indirectly, for about 10 per cent of total employment.

3.1. Production and Factor Use

The most conspicuous structural changes in Danish agriculture over the past 3-4 decades are
the decline in the number of farms and the outmigration of labour. The number of holdings
has been reduced by almost 60 per cent since 1960 while the agricultural labour force has
decreased by almost 70 per cent.

Agricultural production increased by 45 per cent from 1960 to 1988. More specifically crop
production (sales) increased by 70 per cent while animal production increased by 36 per
cent. Compared with several other European countries this is a rather modest growth -
especially for animal production. It has meant that livestock densities have not exceeded
tolerable levels from a waste viewpoint in much of the country.

3.2, Specialization

Still, the search for economies of scale has led to a persistent trend towards specialization
in Danish agriculture implying that animal production has become concentrated on fewer
farms. In the mid-1960s mixed farming was still predominant with 74 per cent of all farms
having both cattle and pigs. In 1988 only 20 per cent of the Danish farms had a mixed
livestock production and the share of farms with cattle had dropped from 78 per cent to 46
per cent. The concentration of livestock production implies that some holdings produce
excessive amounts of manure in relation to available land. -

In this context regional specialization of animal production has added a special feature to
pollution problems. Dairy production, in particular, has moved from the eastern parts of the
country to the western parts where sandy soils predominate. The risk of groundwater
pollution from manures (and other fertilizers) is generally greater on light soils than on
heavy soils and the nitrate content in drinking water tends to be somewhat higher in the
western parts than in the rest of the country (see National Agency of Environmental
Protection, 1984).
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The environmental qualities associated with mixed agriculture have also been reduced by a
shift in livestock production from cattle to pigs. This has affected land-use patterns
contributing to a shift from grass to grain production and a conversion of marginal grassiand
to arable land. Thus, the area under temporary grass and fodder roots dropped from one third
to 16 per cent of the agricultural area in the period 1960-1988 and the area under permanent
grass was reduced from 11 per cent of the agricultural area to about 8 per cent. In the same
period cereals, pulses and oilseed rape increased from 50 per cent to 72 per cent of the
agricultural area.

Grass and fodder roots are more effective at taking up nitrogen and reducing leaching than
cereal crops and oilseed rape (see Hansen and Aslyng, 1984; and Ministry of Agriculture,
1984). Consequently, the shift in land-use patterns is no doubt one of the origins of the
nitrate problem.

3.3. Intensity of Nitrogen fertilizer

Over the past 30 years there has been a substantial increase in the intensity of agricultural
production with respect to chemical inputs like nitrogenous fertilizer and pesticides. Figure
3.1 shows that the use of nitrogen in commercial fertilizers has increased by 150 per cent
since the mid-1960s when measured in kg N per hectare. At present Danish farmers apply
an average of 130 kg N per hectare in the form of chemical fertilizer while the amount of

Use of Nitrogen in Chemical Fertilizer

1955-89 and target application 1989-90

150

1955 1965 19YF 1980 1961 1582 1983 334 1983 19B6 1957 1556 198% 1989 1990

% Actual % Targe:

FIGURE 2.1. Actual and Targeted Nitrogen Use in Danish Agriculture, Kg Pure Nitrogen in Chemical Ferti-
iizer per Hoctare.



animal manure applied contains about 70 kg N per hectare on average. However, plants
utilize probably less than 25 per cent of the nitrogen content in the animal manure applied,
by present application practices.
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4. Danish Nitrate Policy Programmes”

4.1. The Aquatic Environment Action Programme

In 1985, after a period of intensive political debate and departmental investigations, the
Minister of the Environment presented the so-called NPO Action Plan to abate pollution of
the aquatic environment by nitrogen, phosphorus and organic substances. In April 1987 the
NPQO Plan was replaced by the more comprenhensive Aquatic Environment Action
Programme.

4.1.1. Regulations Concerning Agricultural Sources of Nitrate Pollution

In relation to agriculture the main objectives of the Aquatic Environment Action Programme
are to: (a) eliminate run-off from storage of animal manure and silage (i.e. point sources of
pollution), and (b) reduce nitrogen leaching by 50 per cent (i.e. non-point sources of nitrate
pellution).

The most important components of the programme are listed below:

1) A stop to run-off and leaching from storage of liquid and solid manure and silage.

2)  Regulations requiring the establishment of adequate storage capacity for animal
manure before 1993 - by far the most expensive part of the programme.

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

4) A stop to spreading of lignid manure on frozen ground; and on unvegetated soil
in the period from autumn harvest until November 1.

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

6)  Compulsory preparation of fertilizer management plans for all farms with at least
10 hectares of agricultural land.

7} A maximum time limit of 12 hours for working in liquid manure after spreading
to reduce ammonia release.

8)  Land-use regulations which require autumn crop cover to take up nitrogen after
harvesting,

9)  Programumes to support extensification and afforestation of environmentally sen-
sitive land.

1) The Danish nitrate policy is confined to water related measures while there are no official
standards for the nitrate content in for example vegetables.
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The most important of these regulations are addressed in more detail befow.

Stop to Run-Off From Storage

These efforts seem to have been successful with most livestock farms complying with
standards in 1990 (see Ministry of the Environment, 1990).

Adequate Manure Storage Capacity

Originally regulations demanded 9 month storage capacity for all livestock farms with more
than 31 livestock units (a livestock unit being the equivalent of one dairy cow with respect
to manure production). However, political disputes and agricultural lobbying led to a
compromise in 1988 modifying the requirements to storage capacity. Existing regulation
requires from 6 to 9 month storage capacity depending in fact on an individual assessment
of the need for storage capacity on each of Denmark’s about 30,000 livestock farms with
more than 31 livestock units. Legislation demands compliance with standards before 1993,
The agricultural organizations estimate that three quarters of the farms affected complied
with standards in 1989 (see Agricultural Organizations, 1990).

Application of Animal Manure

Regulations implemented in connection with the Aquatic Environment Action Programme
(from 1987) set limits for the application of animal manure equivalent to the manure pro-
duction from 2.3 livestock units per hectare on dairy farms and 1.7 livestock units per
hectare on pig farms. Farms with a livestock density exceeding the limits may prove
compliance with standards by presenting a written agreement with neighbouring farms to
receive excess manure. Compliance with such regulations, when manure is being spread, is
virtualty impossible to control,

Compulsory Fertilizer Management Plans

Investigations indicate that farmers as a group are applying 5-10 per cent more nitrogen than
economically advantageous (see Rude and Dubgaard, 1989). Improved fertilizer management
may therefore have some effect by convincing farmers to voluntarily reduce the amount of
nitrogen applied.

Autwinn Crop Cover

The purpose of this regulation is to reduce nitrate leaching from bare soil during autumn and
winter. Cover crops include not only catch crops as such, but also winter cereals, winter
oilseed rape, grass, maize, sugar beets and potatoes. From 1990 autumn crop cover is
required for 65 per cent of the cultivated area.
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4.1.2. Regulations Concerning Urban Sources of Nitrate Pollution

It is estimated that urban sources account for no more than about 10 per cent of total
nitrogen pollution (as can be seen in table 2.1 above). More than 70 per cent of the
phosphorus emissions, on the other hand, are attributed to urban waste water (see Ministry
of the Environment, 1987).

The Aquatic Environment Action Programme calls for an 80 per cent reduction in phos-
phorous pollution - mainly through a significant improvement in waste water treatment.
Furthermore, plants treating waste water from more than 5000 "person equivalents” must
reduce nitrate content to an annual average of 8 mg/l in the water treated.

The (rather insignificant) nitrate emissions from industry must be reduced to what can be
achieved by the "best available technology" - according to an individual assessment by the
authorities.

The decision to reduce nitrogen pollution from urban sources must be seen as secondary to
the environmentally much more important decision to reduce phosphorous pollution from
these sources.

4.1.3. Geographical Coverage of Nitrate Policy Measures

In general Danish regulations concerning (agricultural) pollution are not limited to defined
areas or protection zones. Furthermore, due to the relatively small size of the country and
the moderate geographical variations the measures implemented usually apply throughout
the country, i.e. there is no regional differentiation”.

4.2. Support to Environmentally Beneficial Practices

From a social point of view most agricultural land serves multiple purposes. Besides per-
forming the function as a factor of production in agriculture it provides a number of non-
market social benefits such as ecological benefits and recreational and aesthetic services.

Being largely external to the land owner these benefits are common property and the indi-
vidual farmer has little or no incentive to improve or preserve the capacity of the land to

produce such benefits.

Therefore, to the extent that it is socially advantageous, society should create economic

1) The Faroe Islands and Greenland are exempted from this legislation,
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incentives for farmers to provide environmentally beneficial services - for example by sup-
porting the preservation of tradional production systems, maintenance of valuable landscape
features and provision of recreational opportunities.

4.2.1, Alternative Land-Use

At present a number of programmes are being implemented to strengthen the role of farmers
in preserving and improving the environment and landscape amenity.

In connection with EC Structures Policies four per cent of the agricultural area in Denmark
has been designated as Environmentally Sensitive Areas. It is expected that management a-
greements will be arranged for one quarter of these areas, i.e. one per cent of the total agri-
cultural area. The main objective is to encourage unintensive land-use - primarily extensive

grazing,

Concurrently with the introduction of the EC scheme for Environmentally Sensitive Areas
the Danish Parliament passed a Nature Management Act (Naturforvaltningsloven) in May
1989. The main objectives of this legislation are to:
Maintain and improve Iandscape amenity and cultural relics in the landscape;
Enhance wildlife;
Increase the forest area by afforestation of (marginal) agricultural land;
- Improve recreation opportunities. -

To realize the intentions of this legislation the following policy instruments can be used: (a)
land acquisitions; (b) management agreements; (c) public afforestation projects; and {d) sub-
sidies to environmentally favourable practices.

Some of the actions contemplated aim at re-establishing important habitats and landscape
features such as lakes and meadows. It is also the intention to return a number of streams
and rivers, which have been straightened in drainage projects, to their original meandering
courses.

Though not focussing primarily on nitrate, these forms of reguiation may also contribute
appreciably to a reduction of nitrate pollution - especially through extensification and
afforestation.

The environmental effects of this legislation is limited by budget allocations - at present 900
million DKK over a five year period. This gives the programme a relatively limited scope
in the short run, The long run effects (for landscape amenity, wildlife, and nitrate-pollution)
may be considerable, though, if the programme receives continuous financing at the present
level.
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4.2.2. Chemical-Free Agriculture/Organic Farming

In 1987 an act was passed to promote organic farming in Denmark. One of the policy
measures introduced is subsidies for conversion of land from conventional to organic
farming. The conversion support is a one-time grant ranging from 2600 DKK to 3800 DKK
per hectare of the area cropped.

There is not much empirical evidence to reveal to what extent the conversion subsidy will
affect the future conversion rate. Yet, an opinion poll conducted in 1988 suggests that only
two per cent of Danish farmers were considering conversion to organic or biodynamic
farming (see Dubgaard and Sgrensen, 1988). At present less than 0.5 per cent of the agricul-
tural area in Denmark has been converted to organic farming.

4.3. Costs of Aquatic Environment Programmes

It has been estimated that the implementation of the Aquatic Environment Action
Programme will require investments amounting to around 12 billion DKK. This estimate
includes investments in facilities needed for the removal of phosphorous and organic matter
at municipal sewage treatment plants and in industry - as well as the nitrogen-related
measures in these sectors and in agriculture. Investments in sewage treatment facilities
account for no less than 9 billion out of the total of 12 billion DKK required for the whole
programme.

The agricultural parts of the programme are mainly nitrogen-related. Most of the
implementation costs are associated with the enlargement of storage capacity for animal
waste. According to estimates made by the Agricultural Organizations (1990) farmers have
invested about 2 billion DKK in storage facilities - so far - and farmers not yet complying
with standards are expected to invest about 1 billion DKK before 1993. Investments per farm
amount to an average of about 140,000 DKK (see Agricultural Organizations, 1990).

Farmers are being offered a subsidy covering about 30 per cent of the costs of upgrading
the manure storage facilities to the required capacity.

The net costs for agriculture of the other parts of the Aquatic Environment Action Program-
me are modest. It was originally estimated that establishment of autumn crop cover would
cost 200 million DKK per year (see Ministry of the Environment, 1987). However, on most
farms the trend towards more winter crops in the rotation has ensured compliance with
standards for profitability reasons alone, Accordingly, for agriculture as a whole no signifi-
cant costs have been incurred by this programme.
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An opinion poll conducted in October 1989 indicates that 10 per cent of the farmers affected
by storage capacity regulations will comply with standards by reducing/giving up their
livestock operations (see Agricultural Organizations, 1990). Yet, is unlikely that these
adjustments will have a long term impact on livestock production or structural
development. The farmers adjusting their livestock operations are usually running relatively
small livestock units. Most of the small-scale livestock operations would be given up in any
case in the process of structural development. Accordingly, the most likely effects of the
Agquatic Environment Action Programme will be a modest relative decrease in output and
a temporary increase in the pace of structural change.
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5. Actors and Strategies in the Danish Nitrate Policy

5.1. Characteristics of the Danish Nitrate Debate

Compared with countries like West Germany and Sweden, Denmark is a late-comer in
relation to environmental policies concerning nutrient pollution of the aguatic environment.
Nitrate and phosphorus contamination of groundwater and surface water was not perceived
as a problem (by the public or by political actors) till the beginning of the 1980s, and poli-
cies to abate that form of pollution were not formulated until the appearance of the NPO-
Plan in 1985 (cf. Box 5.1).

The main reason for the lack of awareness of nutrient pollution in this period was probably
the fact that most drinking water in Denmark was/is being extracted from geologically well
protected groundwater sources, generally with relatively low nitrate concentrations'! - so far
{cf. section 2.1).

However, in the mid-1980s the Danish nitrate policy (and nutrient pollution policies in
general) developed at an astonishing speed. At the outset (in the first half of the 1980s) the
nitrate debate in Denmark focussed attention mainly on nitrate contamination of drinking
water. However, from 1986 the focus of attention shifted from groundwater to surface water,
especially eutrophication and degradation of the marine environment (see ATV, 1990).

In this respect the Danish nitrate debate differed from the nitrate debate in Germany, for
example, where attention seems to have been focussed primarily on health hazards associated
with nitrate in drinking water (see Conrad, 1990).

It is difficult to identify the specific reasons for this shift in attention. But, as already
mentioned, nitrate contamination of drinking water is not an acute problem in Denmark. The
degradation of the marine environment, on the other hand, is more tangible (fish death for
example) - especially in a country like Denmark surrounded by water. Apart from playing
an important role in recreation, the marine environment has a considerable socio-economic
importance, being the resource base for the fishery industry and a large part of the tourist
industry.

1) There were in fact areas where drinking water contained excessive amounts of nitrate in the 1970s
(e.g. a larger town like Aalborg), but public awareness of this seems to have been low.
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3.2. Evolution of the Danish Nitrate Policy Process

As in many other Western countries environmental problems became a public and political
issue in Denmark in the late 1960s and the early 1970s. Still, environmental policy did not
really become a matter of political dispute till the beginning of the 1980s. Till then,
environmental policy had been conducted in an atmosphere of consensus among the political
decision makers, the administrative bodies and the industrial organizations concemned (see
Christensen, 1987).

The first major body of environmental legislation in Denmark was passed in 1973. The
primary focus of this legislation was industrial pollution and other forms of pollution from
urban sources. Agriculture, on the other hand, was practically exempted from environmental
regulation - mainly because agricuiture was not then percieved as a polluting activity.

The period of environmental consensus policies was coming to an end in the beginning of
the 1980s. Growing public awareness of environmental problems created a flow of new
members to the environmental interest organizations - mainly the Danish Society for the
Conservation of Nature (Danmarks Naturfredningsforening) - and the increasing strength was
effectively transformed into political influence on environmental policy making (cf. section
5.4). In response to the increasing public awareness of environmental problems, political
parties started developing a higher environmental policy profile - especially the Socialist
People’s Party and the Social Liberal Party (cf. Box 5.3). From 1982 - when the Social
Democratic Government was replaced by-a non-socialist coalition government - the Social
Democratic Party also started increasing its environmental profile (see Christensen, 1987).

In the mid-1980s the scene was set for what has been described as a "politicization" of the
environmental policy process, i.e. a shift from more or less informal decision making to open
political struggle between political parties as well as other actors in this field (see Chri-
stensen, 1987).

No substantial, new information had been added to the existing knowledge when the Danish
aquatic environment debate took off in 1986-1987 and developed into a political struggle
threatening to bring down the incumbent minority government (see ATV, 1990). It was an
incident of oxygen depletion and fish death in the Kattegat in October 1986 that started the
debate and the political dispute. However, fish death had been a recurring event for a
number of years and the incident in October 1986 was probably just the provoking factor
starting a political process that had been building up since the beginning of the 1980s - as
noted above.
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In 1982 a coalition of four non-socialist parties (the Conservative Party, the Liberal Party,
the Centre-Democrates, and the Christian People’s Party) had formed a rather weak minority
govemnment basing its parliamentary existence on support from the small center party - the
Social Liberals (cf. Box 5.2 and 5.3).

However, the relatively high environmental profile of the Social Liberal Party gave the
socialist opposition parties an opportunity to try to destabilize the government coalition by
offering the Social Liberal Party the parliamentary support needed to enforce a more radical
environmental policy than generally acceptable to the parties in the government coalition -
especially the Liberal Party (cf. Box 5.3).

In the period 1985-1987 a number of environmental poﬁcy initiatives were enforced - against
the Government’s wishes - by the socalled "Green Majority” comprising the socialist
parties and the Social Liberal Party. Thus, political tactics and an unusual parliamentary
situation are probably the most important factors creating the momentum of Danish envi-
ronmental policies in the mid-1980s.

Box 5.1.

Chronological Survey of the Danish Nitrate Debate and Policies

1968-1982 Recurring incidents of excessive algae growth and fish death
in Danish marine waters. Growing scientific awareness of the
detrimental effects of nutrient contamination on the aquatic

environment.

April 1983 Conference, arranged by the Danish Society for the Conser-
vation of Nature, about the degradation of the aquatic
environment.

October 1983 Report from the National Agency of Environmental Protection
claiming that the nitrate content in groundwater and surface

1) Contrary to parliamentary tradition in Denmark, the Government decided to “live with" these defe-
ats and remained in office stifl receiving suppori for its economic policy from the Social Liberal
Party.



August 1984

May 1985

Autumn 1985

May 1986

Beginning of
October 1986

Mid-October
1986

18 November
1986
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water had increased considerably over the past 30 years.
The Government presents the NPO-Report (about water pollu-
tion by nitrogen, phosphorus and organic materials) ascribing
most of the nitrate pollution to agriculture while most of the
phosphorus pollution was attributed to urban sources.

The Government's NPO-Plan was approved by Parliament.
The main objective of the NPO-Plan was to reduce the loss of
nutrients from animal manure through regulations demanding
six month storage capacity for animal manure and a stop to
run-off from storage of manure and silage.

Oxygen depletion in the Kattegat.

The "Green Majority” (comprising the socialist parties and the
Social Liberal Party) proposes a tax (of about 8 per cent) on
nitrogen in commercial fertilizer to finance subsidies to the
upgrading of storage capacity for animal manure. After strong
protests from the agricultural organizations and the
Government the proposal was withdrawn.

Great media attention to fish death in the Kattegat.

The Danish Society for the Conservation of Nature presents a
resolution and a Six-Point-Plan calling for the immediate im-
provement of the marine environment, mainly through a 50 per
cent reduction in nutrient pollution from agriculture and a
stop to all illegal emissions (from agriculture as well as other
sources) within 6 month.

A parliament resolution (passed by the government coalition
parties and the Social Liberal Party) demands immediate go-
vernment action to stop all illegal emissions of nutrients and
the preparation of a policy programme prescribing actions for
the achievement of a 50 per cent reduction in nitrate pollution
and an 80 per cent reduction in phosphorous emissions within
three years.



January 1987

February 1987

April 1987

April 1987

30 April 1987

June 1988

December 1989
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The Government presents the "Aquatic Environment Action
Programme" tightening up the NPO-Plan (from 1985) in
accordance with the parliament resolution of 18 November
1986. The manure storage capacity demands of the NPO-Plan
are strengthened and new regulations are introduced deman-
ding autumn crop cover and compulsory prepardtians of
fertilizer management plans.

The "Green Majority"” passes a parliament resolution demand-
ing the imposition of a nitrogen tax if the use of (inorganic)
nitrogen had not been reduced by 20 per cent in 1989 and by
one third in 1990,

Large protest meeting arranged by the agricultural organiza-
tions (The Farmers' Union and The Smallholders’ Union)
primarily against the environmental policy pursued by the
Government!"Green Majority".

A compromise is reached between the Government and the
Social Liberal Party extending the time-limits for implementing
the regulations of the Aquatic Environment Action Programme.

Statement by the Parliament’s Environment Committee con-
firms the rargets of the Aquatic Environment Action Pro-
gramme, but widens the scope of the Programme to include
groundwater as well as surface water.

A new minority government is formed comprising the Conser-
vatives, the Liberals and the Social Liberal Party. Lone Dyb-
kjeer (previously the informal leader of the "Green Majority”)
Jrom the Social Liberal Party was appointed Minister of the
Environment.

Data from the Central Bureau of Statistics reveal that the use
of nitrogen in chemical fertilizer has not declined since the
mid-1980s.
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April 1990 The Social Democrats call for the immediate imposition of a
nitrogen tax. The proposal does not gain sufficient par-
liamentary support.

May 1990 The Minister of the Environment presents a report to Parlia-
ment on the achievements of the Aquatic Environment Action
Programme. The Minister states that agriculture has satisfied
the specific requirements of the programme (with respect to
storage capacity for manure, crop cover, etc.), but has failed
to realize the targeted reductions in nitrogen use and nitrate
leaching. The Minister of Agriculture was committed to draft
an action plan (before April 1991} for the achievement of a
"Sustainable Agricultural Development”,

April 1991 "Plan for a Sustainable Agriculture” is presented by the
Minister of Agriculture. Emphasis is placed on the positive
environmental effects of an expected fall in agricultural
product prices. The specific measures called for are primarily
stricter rules for animal manure application. A Nitrogen tax
and/or quota are not considered necessary for the realization
of the targeted reduction in nitrogen pollution.

Box 5.2.

Distribution of Seats in the Danish Parliament (Folketinget) July 1990,

Per cent

Socialist People’s Party (Socialistisk Folkeparti) 13.7

Social Democratic Party (Socialdemokratiet) 314

Social Liberal Party (Radikale Venstre) 5.7

Christian People’s Party (Kristeligt Folkeparti) 23

Centre-Democrais (Centrum Demokraterne) 5.1

Liberal Party (Venstre) 12.6

Conservative Party (Konservative Folkeparti) 20.0

Progress Party (Fremskridtspartiet) 9.1

Total 100.0

The Government Coalition (Conservatives, Liberals, and Social Liberals) was
holding 38 per cent of the seats in Parliament.
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Box 5.3.

Environmental Profile of the Political Parties Represented in the Danish
Parliament (Folketinget).

Socialist People's Party: Strong emphasis on environmental issues - "red-green”
profile.

Social Democratic Party: Rapidly increasing emphasis on environmental policy
issues since the beginning of the 1980s. Hard-line approach to environmental
policies for agriculture.

Social Liberal Party: Participant in coalition government 1988-1 990. High profile
on environmental policy issues, More aware of agricultural interests than the so-
cialist parties. Links with the Smallholders’ Union.

Christian People’s Party: Relatively high profile on environmental policy issues.
The Minister of the Environment 1982-1988 was from this party.

Center-Democrats: Participant in coalition governments 1982-1988. Relatively
low profile on environmental issues.

Liberal Party: Participant in coalition governments since 1982. Rather strong ties
with the Danish Farmers’ Unions. Generally sceptical of the environmental poli-
cies pursued - especially the environmental regulations imposed on agriculture.

Conservative Party: "Leader” of the government coalitions since 1982. Generally
more positive attitude towards environmental regulations than the Liberal Party.

Progress Party: Tax refusal, right wing party (founded by the lawyer Mogens Gli-
strup in the beginning of the 1970s). Generally negative attitude towards envi-
ronmental regulations claiming that environmental problems are being grossly ex-
aggerated in the media and the political debate,




-29 _

5.3. Evolution of Nitrate Pollution Programmes

In 1981 the Minister of the Environment referred to the risk of nutrient pollution in &
statement in Parliament concerning the revision of the existing Environmental Protection Act.
This was the first time nitrate and phosphorus pollution of the aquatic environment was
brought up in Parliament - without any immediate political consequences, though (see ATV,
1990).

In October 1983 the National Agency of Environmental Protection presented the results of
a survey of "Nitrate in Drinkingwater and Groundwater in Denmark”, followed in January
1984 by "Oxygen Depletion and Fish Death in 1981", and in March 1984 by "Assessment
of the Contamination of Marine Waters by Organic Matter, Nitrate and Phosphorous”. The
results of these studies were collected in the socalled NPO-Report published in August 1984
(see National Agency of Environmental Protection, 1984).

Based on the findings of these investigations the Minister of the Environment presented the
socalled NPO-Plan to reduce the contamination of the aquatic environment by plant nutrients
and organic matter. The NPO-Plan was approved by Parliament in May 1985.

The NPO-Plan focussed attention mainly on storage and handling of animal waste
demanding six month storage capacity for animal manure and an adequate balance between
livestock production and land available for waste disposal. Besides, the NPO-Plan contained
a number of (not very specific) commitments/targets of reducing nutrient pollution from
power generation, transport, and urban sources in general.

The NPO-Plan was criticized (by i.a. the Danish Society for the Conservation of Nature) for
being quite insufficient and in October 1986 (after new incidents of fish death) the Danish
Society for the Conservation of Nature presented a six-point-plan demanding the immediate
implementation of effective measures to reduce nutrient pollution of the marine environment
- the most important being phosphorous and nitrogen removal at sewage treatment plants
and a 50 per cent reduction in nitrate leaching from agricultural land (cf. section 5.4).

In January 1987 - after a period of intensive political pressure from the “Green Majority”
in Parliament - the Minister of the Environment presented the "Aquatic Environment Action

Programme™.

In contrast to the NPO-Plan the Action Programme specifies concrete targets for the reduc-
tion of nitrate pollution by 50 per cent and phosphorous pollution by 80 per cent.
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A number of new policy measures were introduced. In relation 1o nitrate the most important
measures were:

- 9 months storage capacity for animal waste” (previously 6 months in the NPO-Plan);

. Provisions directing local anthorities to stop all illegal emissions (point sources of
pollution);

- Autumn crop cover (cf. section 4.1.1);

- Compulsory fertilizer management plans (cf. section 4.1.1);

- Treatment of municipal waste water to remove nitrate {(and phosphorous} (cf. section
4.1.2).

Though significantly more concrete than the NPO-Plan, the Aquatic Environment Action
Programme was criticized for not specifying directly measurable targets for the achievements
with respect to reduced nitrate leaching. After a debate in Parliament in February 1987 about
the Government’s Aquatic Environment Action Programme the "Green Majority” passed a
resolution demanding the imposition of a nitrogen tax if the use of nitrogen (in chemical
fertilizer) had not fallen by one third in 1990 (cf. section 3.9).

5.4. The Environmental Interest Movement

The Danish Society for the Conservation of Nature (Danmarks Naturfredningsforening) is
by far the largest and most influential of the environmental interest organizations and
pressure groups in Denmark - comprising also more activist organizations like Greenpeace
{see Box 5.4).

The Danish Society for the Conservation of Nature was established in the beginning of this
century. From the outset till late in the 1970s the Society was focussing attention primarily
on conservation of aesthetic values in the landscape such as scenery and cultural relics.
However, in response to the growing awareness of environmental problems in general the
attention of the Society was gradually extended to include pollution problems and other
forms of environmental degradation.

The growing public awareness of environmental problems also created a large flow of new
members (especially in the first half of the 1980s, see Box 5.4) considerably increasing the
financial and administrative resources of the Society - and the political awareness of the
opinions expressed by it.

1) Later changed to a maximum demand which can be modified after individual farm level assessment
of the need for storage capacity (cf. section 5.7).
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Box 5.4
Environmental Interest Organizations in Denmark

Members
The Danish Society for the Conservation of Nature (Danmarks
Naturfredningsforening). Founded in 1911,
Number of members:
1970 54,000
1975 55,000
1980 108,000
1985 225,000
1988 273,000
1989 272,000
Danish Angling Society (Danmarks Sportsfiskerforbund) 39,000

Danish Ornithological Society (Danmarks Ornithologiske F orening) 9,000

Greenpeace 50,000

At present the number of members seems to have stabilized at around 270.000 (out of a
population of 5 million).

It has been suggested by the Danish Society for the Conversation of Nature that it does in
fact fill the part of a green political party in Denmark with respect to environmental policy,
but without having to deal with all the other issues dividing the members politically and
ideologically".

After a political and administrative reshuffle in 1984-1985 the Danish Society for the Con-
servation of Nature adopted a much more aggressive approach to pollution issues - especially

1) In contrast to countries like Germany and Sweden, the Danish Green Party has not (yet)
succeeded in getting a foothold in Danish politics. In the elections in 1988 and 1990 the
Green Party obtained less than the two per cent of the votes needed to become represen-
ted in Parliament.
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nutrient pollution of the aquatic environment.

In the middle of October 1986 - after incidents of fish death receiving great media attention
- the Danish Society for the Conservation of Nature presented a resolution calling for the
immediate implementation of measures to restore the marine environment (see_the Danish
Society for the Conversion of Nature, 1986). The most important demands were a 50 per
cent reduction in nutrient pollution and a stop to all illegal emissions.

The rather general prescriptions of the resolution were concretized a few days later in a Six-
Point-Plan demanding that:

1. Municipal water treatment plants not opemtioﬁal should be put in order within six
month,;

2. All municipal sewage treatment plants should be upgraded within two yeass to
facilitate phosphorous and nitrogen removal;

3. Illegal emissions from farms should be eliminated within six months;
4, Nutrient pollution from agriculture should be halved within two years;
S. Tllegal emissions from industry should be eliminated within six months;

6. All emission-permits already granted to industry should be reconsidered within two
years.

{See The Danish Society for the Conservation of Nature, 1986).

The "Green Majority” made the most important of these demands their own in a parliament
resolution passed in November 1986. Later most of these demands appeared in the Aquatic
Environment Action Programme presented by the Minister of the Environment in January
1987 - with somewhat extended time limits, though.

Thus, in the mid-1980s the environmental movement - represented by the Danish Society
for the Conservation of Nature - had no doubt taken a lead in the Danish nitrate debate and
to a considerable extent in nitrate policy formulation as well. Policy analysts have
characterized this period as the "agenda setting” phase (see Svold, 1989).



=335

5.5. Administrative Actors
The National Agency of Environmental Protection (Miljgstyrelsen)

Parallel with the activities of the Danish Society for the Conservation Nature, the National
Agency of Environmental Protection openly pursued a number of environmental policy goals
- a rather unusual behaviour for an administrative body in Denmark,

Public and political awareness of nitrate problems in Denmark was created to a large extent
by the Agency of Environmental Protection through a number of reports about nitrate and
phosphorus pollution of the aquatic environment published in 1983-1984 (cf. section 5.3).

Concurrently with the publication of research findings high-ranking officials from the
Agency of Environmental Protection made public statements about the need to implement
environmental regulations for agriculture in order to reduce nitrate and phosphorus pollution.

The most clear-cut example of direct participation in the political process occured in October
1986 after the Danish Society for the Conservation of Nature had published its action
programme for the improvement of the aquatic environment (cf. section 5.4). During the
media campaign that followed "sources" from the Agency of Environmental Protection were
widely quoted for supporting the demands made by the Society for the Conservation of
Nature - in spite of the fact that the Minister of the Environment had a rather reserved
attitude towards these poposals, then (see ATV, 1990).

The Ministry of Agriculture

Traditionally Danish agricultural policy had not been much concerned with - or aware of -
environmental problems created by agriculture. The major issues (for Social Democratic as
well as the non-socialist governments) were farm incomes, agricultural exports and
employment with the emphasis on efficiency and production growth (see for example
Ministry of Agriculture, 1977).

However, in 1985, in response to the growing political pressure from the environmental
interest movement and the Opposition, the Minister of Agriculture (from the Liberal Party)
initiated an investigation of the environmental repercussions of modem farming, In the report
published in 1986 it was clearly demonstrated that the Minister/Ministry of Agriculture
favoured a voluntary approach to environmental problems associated with agricultural
practices (see Ministry of Agriculture, 1986).
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The report had a rather optimistic view on future development in agriculture with respect
to environmental problems, Technological and biological progress (e.g. genetic engineering)
was expected to significantly reduce the adverse environmental effects of agricultural
activities.

This hopeful attitude was not shared by the Ministry of the Environment (represented by the
Agency of Environmental Protection) which expressed its doubts about the effectiveness of
voluntary arrangements as a means of reducing the environmental damage created by
agriculture. Instead, the Agency of Environmental Protection recommended economic and
statutory measures against agricultural pollution claiming that farmers’ economic self-interest
would be stronger than a feeling of collective responsibility for the environment (see
Ministry of Agriculture, 1986, bilag 4 (Annex 4)).

The relationship in general between the two ministries was characterised by an outspoken
rivalry with respect to the formulation and administration of environmental legislation for
agriculture, Both parties obviously regarded the environmental suggestions by the other party
as an attempt to violate the "demarcation lines” between the two ministries.

5.6. Backlash for Agricultural Organizations

Owing to the comparatively important role of agriculture in the Danish economy, agricultural
organizations have traditionally held an influential position in the Danish political system
and they have become highly integrated into the political and administrative processes (see
Buksti, 1985).

There are three farmers' organizations in Denmark (cf. Box 5.5). The Farmers’ Union (re-
presenting the middle size family farms) is by far the largest and the most influential of the
agricultural organizations. It has close links with the the Liberal Party which has participated
in the coalition governments since 1982.

Though representing a considerably smaller part of agriculture the Small Holders’ Union has
traditionally exerted significant influence on agricultural policies - mainly through its links
with the Social Liberal Party which - owing to its centre position - has traditionally been
able to tip the scale in Danish politics.

The Large Farmers’ Union (representing a relatively small share of Danish agriculture) has
little direct political influence.

When the environmental problems in agriculture became a public and political issue in the
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mid-1980s the agricultural organizations seemed to be taken by surprise. The first reaction
was a rather panicky denial of almost any connection between agricultural practices and
environmental problems - e.g. nitrate pollution, Critics of agriculture were described as either
leftists or romantics attacking the agricultural community for purely political reasons or a
lack of better knowledge. This attitude has gradually changed, despite occational reversion
to the original rhetoric, and for the last few years the agricultural organizations have parti-
cipated constructively in the political process of implementing environmental regulations for
agriculture,

However, the farming organizations have ascribed the environmental problem of nitrate
pollution solely to the concentration of animal production on a smaller number of farms and
regions and inadequate handling of organic manure, Application of inorganic fertilizer, on
the other hand, the organizations do not consider a polluting activity. Consequently, statutory
control or taxation of nitrogen in commercial fertilizer is strongly opposed. The general
attitude is that pollution problems, if any, in this field should be solved through voluntary
measures (see Agricultural Organizations, 1989).

Box 5.5.

Agricultural Organizations in Denmark, 1990

Members*
Danish Small Holders’ Union (Danske Husmandsforeninger) 22,000
Danish Farmers’ Union (De danske Landboforeninger) 71,500
Large Farmers’ Union (Centralforeningen af Tolvmandsforeninger
i Danmark) 1,200

*} A number of farmers are members of more than one agricultural organization.

3.7. Recovery of Agricultural Influence on the Nitrate Policy

After the presentation of the Aquatic Environment Action Programme (in January 1987) and
the parliament resolution calling for a nitrogen tax the agricultural organizations launched
a protest campaign against the environmental policy pursued by the Government and the
“Green Majority". The campaign culminated in a "mass meeting” in April 1987 (15,000
farmers participated) demanding a relaxation of the burdens imposed on agriculture - in the
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form of environmental regulations as well as otherwise - and a renunciation of the political
claim for a nitrogen tax. Simultaneously there was strong organizational pressure - against
the Social Liberal Party in particular - for a change in environmental policies affecting
agriculture.

In June 1988 there was a remarkable change in the political situation in Denmark. After an
election a new minority government was formed incorporating the Social Liberal Party and
thus eliminating the "Green Majority”.

It is probably not possible to identify a specific turning point in Danish nitrate policies, but
undoubtedly, since 1987-88 the agricultural organizations have gained a much stronger in-
fluence on environmental policies affecting agriculturé - and administration and control of
these policies. For example, originally the Aquatic Environment Action Programme
demanded nine months manure storage capacity for all livestock farms with more than 31
livestock units (cf. section 5.3). However, political disputes and agricultural lobbying led to
a compromise in 1988 over modifying the requirements for storage capacity. This has
resulted in highly complicated legislation requiring in fact an individual assessment of the
need for storage capacity at each of Denmark’s 30,000 or so livestock farms with more than
31 livestock units. It soon became clear that there was no political willingness to furnish
environmental control agencies with the resources needed to enforce this legislation. Re-
cognizing the lack of enforcement capacity, the government decided to transfer the respon-
sibility for implementing storage capacity standards to the agricultural advisory service
which is being run by the agricultural organizations.

The administration of regulations concerning autumn crop cover is another example of a less
stringent enforcement of environmental legislation than previously intended. Originally the
intentions of this regulation was to increase the planting of autumn catch crops"” to reduce
nitrate leaching from bare fallow land. Catch crops are not directly productive and an
obligation to plant catch crops - such as grass - would represent a cost to agriculture.
However, the original intentions of the programme were amended so that winter cereals -
though less effective as catch crops than for example grass - also count as cover crops in
autumn,

1) Crops planted for the primary purpose of taking up surplus nitrogen.
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No control system has been implemented in relation to cover crops leaving it in reality to
farmers to decide to what extent they are willing to comply with standards. Nevertheless,
economic considerations have led to a considerable conversion of land from spring sown
crops to more profitable winter cereals. This has brought actual practice up to official
standards on most farms, if for other reasons than legislative requirements.

5.8. Assessment of the Results of the Danish Nitrate Policy

The falling nitrate content in drinking water over the last few years (cf. section 2.1) is not
a result of the nitrate policy measures implemented since the mid-1980s. It takes a number
of years for nitrate to percolate down to the aquifers used for drinking water (often even
decades), and the possible effects of the recent nitrate policy measures cannot be registered
yet (see Gosk et al., 1990).

It is also too early to tell to what extent the marine environment and other surface water
bodies may have been affected. Therefore, assessments of the results of the Agquatic
Environment Action Programme will have to be indirect.

In May 1990 the Minister of the Environment reported in Parliament about the achievements
of the Aquatic Environment Action Programme (see Ministry of the Environment, 1990),
She stated that agriculture was now complying with the specific provisions of the
Programme such as the demands for increased storage capacity for animal manure, and
autumn crop cover. Furthermore, run-off and leaching from storage of animal waste and
silage (i.e. point sources of pollution) seemed to have been practically eliminated.

However, a target of reducing nitrogen fertilizer application (by about one third of the level
in the mid-1980s) was also incorporated in the Programme, but without specific assigments
for the achievement of this goal. It was "anticipated” that the provisions concerning rnanure
application, autumn crop cover, and compulsory fertilizer management plans would lead to
a reduction in nitrate losses and an improvement in the utilization of the nitrogen content
in animal manure large enough to replace the targeted amount of nitrogen in artificial
fertilizers,

Figure 3.1 in section 3.3 shows that reality has developed contrary to expectations. Nitrogen
use has been practically unaffected by the programmes implemented so far.

Still, according to estimates made by the Ministry of the Environment (1990), nitrate
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leaching has in fact been reduced by about 20 per cent”. That is, however, considerably
below the targeted 50 per cent reduction.

To sum up, estimates of the environmental effects of the Danish nitrate policy are as yet
very uncertain, but it seems to be generally accepted (by the political system and by
scientists, e.g. ATV, 1990) that the nitrate policy measures implemented so far have changed
the trend towards a more sustainable development in agriculture.

However, they have failed to achieve the politically targeted goal of substantially reducing
nitrate pollution of the aquatic environment. Therefore, if the political decision makers insist
on pursuing the targets of the Aquatic Environment Action Programme, new and more
effective policy instruments such as a nitrogen tax will probably have to be applied.

5.9. The Nitrogen Tax Dispute

An input tax or charge on nitrogen was first brought foreward politically in 1986 when the
"Green Majority" proposed a tax on nitrogen in commercial festilizer of 0.4 DKK per kg
nitrogen or about 8 per cent of the nitrogen price. The proposed tax had a purely fiscal
purpose - the financing of subsidies to the improvement of storage facilities for animal
waste. Nevertheless, the proposal raised a storm of protests from the agricultural
organizations and the government, and it was later withdrawn. However, the nitrogen tax
issue was soon brought up again.

When presenting the Aquatic Environment Action Programme in January 1987 the Minister
of the Environment "foresaw” that the implementation of the programme would lead to a
reduction in the use of nitrogen (in chemical fertilizer) by about one third between 1987 and
1990 (cf. section 5.8).

To bind the Government to decisive action the "Green Majority" in Parliament passed a
resolution in February 1987 demanding that a tax on nitrogen should be imposed in case

1) The (moderate) increase in the use of niwogen fertilizer (cf. fig. 3.1 in section 3.3) is not consi-
dered incompatible with the estimated reduction in nitrate leaching (see Ministry of the Environ-
ment, 1990). This is due to the fact that the cropping pattern has changed considerably over the
past few years towards an increasing share of winter crops. In spite of the generally higher nitrate
rates applied to winter cereals nitrate leaching may still have been reduced since winter cereals
utilize available nitrogen more effectively than for example spring barley (see Ministry of Agricul-
ture, 1984).
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agriculture failed to meet the required reduction in nitrogen use. More specifically the
resolution requests that Parliament impose a levy of 3 DKK per kg pure nitrogen in chemical
fertilizers in 1990 if nitrogen consumption has not fallen by 20 per cent in 1989, and 6 DKK
per kg N in 1991 if consumption has not fallen by one third in 1990. The tax rates suggested
would increase the price of nitrogen by about 75 and 150 per cent respectively. According
to the resolution the tax proceeds should be retumned to agriculture,

When it became clear (late in 1989) that the programme had failed to achieve the targeted
reduction in nitrogen use, the Social Democrats demanded the immediate imposition of a
nitrogen tax in accordance with the Parliament Resolution from 1987. This proposal was
opposed by the (minority) Government and it did not gain sufficient parliamentary support.

5.10. An Action Plan for a Sustainable Agriculture

The recognition in 1990 that the Aquatic Environment Action Programme had not achieved
the targeted reductions in nitrogen application and nitrate pollution did not lead the Minister
of the Environment to propose the implementation of new policy measures. Instead, the
Minister suggested that new investigations be initiated to define the criteria for a sustainable
agriculture and the policy measures needed to achieve such a target. Following the
investigations, the Government would present an Action Plan for a Sustainable Agricultural
Development by April 1991,

The responsibility for drafting the Action Plan was transferred to the Minister of Agriculture.
This and the refusal (by Parliament) to implement a nitrogen tax are important victories for
agriculture in the political struggle over the Danish nitrate policy.

In the beginning of April 1991 the Action Plan for a Sustainable Agriculture was presented
by the Minister of Agriculture (see Ministry of Agriculture, 1991). Contrary to the previous
discussions of the nitrate problem the Plan is placing much emphasis on the (positive)
environmental aspects of falling agricultural product prices.

The GATT negotiations are expected to result in a 30-50 per cent reduction in grain prices
(in real terms) over the next 10-15 years - leading in tumn to a reduction in the arable area
in Denmark by 10-15 per cent. With respect to regulatory measures and economic incentives
there is not much new in the plan. The specific measures advocated are primarily stricter
rules for animal manure application and more effective enforcement of fertilizer management
planning at the famm level.
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Restrictions on the use of nitrogen in chemical fertilizer, on the other hand, are not
considered necessary. Neither are taxes or quotas on nitrogen in commercial fertilizer.

The most important regulatory measures recommended are the following:

- a ban on spreading of liquid animal manure from autumn harvest till the 1 March;

- solid animal manure must not be spread in autumn before the 20 October - unless a green
crop is established;

- liquid animal manure must be immediately incorporated in the soil after spreading if not
applied to growing crops;

- solid animal manure must be plowed in immediately after spreading.

It is suggested in the Plan that these somewhat stricter rules for manure application should
be in force by 1995. A ban on the application of liquid animal manure in autumn will irply
that storage capacity will have to be upgraded to at least 9 month on farms with liquid
manure systems.

It is expected (by the Minister of Agriculture) that reduced arable area and improved manure
application practices will lead to a reduction in nitrogen pollution large enough to fill most
of the gap between the targeted nitrogen pollution limitation and what has been achieved so
far. The remaining improvements required to meet the targets should be achieved through
such measures as a more effective enforcement of existing regulations concerning the
preparation of fertilizer management plans - and compliance with these plans by the indi-
vidual farmer. The Action Plan does not explain in much detail how a more effective
enforcement should be accomplished.

The Aquatic Environment Action Programme (from 1987) sets 1993 as the time limit for the
realization of the targeted improvements in agriculture, In the Action Plan for a Sustainable
Agriculture it is considered that the targeted reduction in agriculture’s contribution to
nitrogen poliution cannot be achieved till around the end of this decade.

On its presentation the Plan was strongly criticized for being inadequate - not only by the
Social Democrats and the Socialist People’s Party, but also by the Social Liberals no longer
participating in the government coalition. A nitrogen taxation scheme put forward by the
Socialist People’s Party gained support from the Social Democrats - but not from the Social
Liberals, however. Thus, at present (mid-1991) it seems that the Government has sufficient
parliamentary support to turn down the nitrogen tax propdsals. Still, some form of restric-
tions on the use of nitrogen in commercial fertilizer should probably be expected.
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6. Conclusions

In Denmark nitrate pollution did not become an issue of major public or political interest
till the mid-1980s. The nitrate policy process was started by actors outside the established
channels of the political system - primarily the environmental interest movement and an
administrative body (the National Agency of Environmental Protection) not previously
participating as a public actor in the policy process. Policy analysts have described this
period (1984-1986) as the "agenda setting” phase. However, from the beginning of 1987 the
ordinary political actors (the political parties, the administrative bodies concerned, and the
agricultural organizations) seem to have reclaimed their traditional roles in what has been
termed the "decision making phase”.

A comprehensive nutrient pollution programme was introduced at relatively short notice. The
extraordinary momentum of the Danish environmental policy process in this period was
generated to a large extent by an unusual parliamentary situation - characterized by a rather
weak minority government finding the necessary support for its economic policy from the
small center party (the Social Liberals), but confronted with an environmental policy
majority (comprising the Social Liberals and the socialist parties) enforcing more radical
policies than generally pursued by the Govemment. After the elimination of this "Green
Majority" in 1988 the enactment of the intentions of the environmental programmes
introduced is no longer controlled by the parties most vigorously promoting them and the
comparatively fast advances in Danish environmental policies concemning agriculture seem
to have come to a standstill. Also, the prospect of substantial reductions in agricultural
product prices - as a result of international trade negotiations - seems to have increased the
unwillingness to impose significant financial burdens on agriculture - for example in the
form of a nitrogen tax.

Nevertheless, significant improvements have been achieved especially in the form of an
upgrading of storage capacity for animal waste and a stop to illegal emissions and run-off
from storage of manure and silage. Monitoring and control of the implementation of these
policies seem to have been quite effective.

Still, Danish experiences with environmental policies for agriculture also demonstrate the
problems associated with regulatory approaches to controlling agricultural pollution. Even
for point sources of pollution controls are costly to enforce due to the diversified structure
of agriculture with a large number of relatively small production units. To ensure compliance
with standards a considerable enforcement capacity is needed - a need that will not always
be met by sufficient allocations of resources to the regulatory anthorities concered.
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In addition a considerable part of the nitrate pollution problem is of a non-point character
implying that it cannot be monitored and controlled directly at realistic costs. Thus, to realize
the political intentions of substantially reducing the use of nitrogen fertilizer it may prove
necessary to apply economic instruments such as an input tax and/or (tradeable) quota on
nitrogen fertilizer.
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