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As the European Union’s
member countries make
progress on controlling water
pollution from homes and
industry, their attention is
turning to reducing water
pollution from agriculture.
Their experience shows that
this can be achieved only
through further integration of
agricultural and environmen-
tal policies.

GRICULTURAL water pollu-

tion is becoming a major con-

cern not only in developed

regions such as the European
Union (EU) but also in many developing
countries. The intensification of agricul-
tural practices—in particular, the growing
use of fertilizers and pesticides, and the
specialization and concentration of crop
and livestock production—has had an
increasing impact on water quality. The
main agricultural water pollutants are
nitrates, phosphorus, and pesticides. Rising
nitrate concentrations threaten the quality
of drinking water, while high pesticide
use contributes substantially to indirect
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emissions of toxic substances. Increasing
levels of nitrates and phosphorus in surface
waters reduce their ability to support plant
and animal life and make them less attrac-
tive for recreation.

Controlling water pollution from agricul-
ture is made difficult by its particular
nature. In most circumstances, agricultural
pollution occurs over a wide area, and its
sources are diffuse and difficult to identify.
It also varies unpredictably over time and
space, and depends not only on rainfall pat-
terns and the land—slopes and soil charac-
teristics—but also on farmers’ land use and
crop choices, production techniques, and
fertilizer and pesticide use. Farmers’ deci-
sions, in turn, are affected by market prices
for inputs and outputs, as well as by gov-
ernments’ agricultural support policies. In
contrast to many industrial and municipal
situations, few pollution treatment alterna-
tives are readily available for installation on
farms. Pollution control measures must rely
heavily on approaches that affect farmers’
land use and production decisions. Thus,
agricultural policy, which directly influ-
ences these decisions, and environmental
policy to control agricultural water pollu-
tion need to be coordinated and pursued
with the same goals in mind.

Policy challenges

A policy for controlling agricultural
water pollution needs to specify the level of
water quality desired and what measures
should be adopted to achieve this goal.
Various problems, including incomplete

information about the costs and benefits of
pollution abatement, make it difficult to
determine the optimal level of water quality
in terms of economic efficiency. Therefore,
the choice is often made based on other cri-
teria, such as human health concerns or the
protection of current uses of the water.

Policies that can affect farmers’ land use
and production decisions include voluntary
measures such as education and training,
moral suasion, and technical assistance;
regulatory measures such as performance
standards (maximum discharge rates or
maximum pollutant levels) and direct con-
trols on outputs, inputs, or technology; and
incentive-based measures such as taxes,
subsidies, and transferable discharge per-
mits. For pollution coming from a single
source, it is often more efficient to adopt
incentive-based measures, in particular an
emissions tax, than regulatory measures
for achieving a desired level of emissions
reduction. But, since agricultural emis-
sions’ sources are diffuse, they cannot be
addressed directly with an emissions tax or
subsidy. Other incentive-based measures
that could be used as proxies, such as taxes
on output or on purchased inputs, do not
provide efficient incentives for farmers to
modify the ways in which they use inputs
(for example, methods and timing of fertil-
izer application), even though such changes
could significantly reduce agricultural pol-
lution. Tax-based measures may therefore
not be as effective in controlling pollution
from diffuse sources as some other regula-
tory alternatives.
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The choice of the appropriate measure is
made more difficult by the fact that,
besides efficiency, environmental policy
objectives often include other criteria such
as equity, acceptability, administrative sim-
plicity, and risk reduction. Clearly no single
measure can meet all the criteria, and a mix
of measures will be imperfect in terms of
meeting any single criterion—an effective
policy therefore involves compromises.

Given these challenges, it is not surpris-
ing that effective control of agricul-

measures and both variable import levies
and export subsidies were widely adopted.
By the mid-1980s, about 90 percent of total
agricultural output in the Community was
covered by price supports, and expendi-
tures for the agricultural sector represented
about 65 percent of the Community’s bud-
get. This policy, together with technological
advances, stimulated intensive agricultural
practices and production. Between 1960
and 1985, agricultural production, in mone-

phosphorus. During the 1980s, owing to
improved sewage treatment and changes in
detergent formulations, river pollution lev-
els in many member states declined in
terms of oxygen-consuming substances
and phosphorus. But there was widespread
evidence of high and increasing nitrate lev-

els as a result of agricultural activities.
Environmental policy. Public con-
cern about the environment led to the adop-
tion of the first environmental measures in
the early 1970s. In 1973, the first of a

tural water pollution is still an
unresolved issue in many parts of
the world. In the European Union,
the situation has been intensified

B . 25
by a supranational agricultural
policy that for decades has stimu-
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lated agricultural production and,
indirectly, pollution. Environmental
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policy measures to reduce this pol-
lution have to “compete” against
agricultural policy measures. 10

France, Germany, the Netherlands,
and the United Kingdom are among
the EU member countries that have
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experienced especially severe agri-
cultural water pollution problems
and adopted a variety of measures.
The experience of these four coun-
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and Production Yearbook, various years.

series of five-year Environmental
Action Programs was adopted, and
in the following years, several mea-
sures for reducing and preventing
water pollution were introduced.
Like the Community’s environmen-
tal policy in general, the policy on
controlling water pollution relied
primarily on the regulatory ap-
proach. It focused on setting quality
objectives for particular uses of
water and reducing pollution caused
by the discharge of certain danger-
ous substances, but it did not explic-
| itly address the issue of water
94 pollution from agriculture.
Agricultural water pollution
issues surfaced in connection with

tries illustrates that the control of
agricultural water pollution not only defies
easy solutions but also necessitates the
improved coordination and, ultimately, the
integration of agricultural and environ-
mental policies.

Community policies

Until the mid-1980s, the European Com-
munity generally had separate sets of poli-
cies for agriculture and the environment.
On the one hand, agricultural policy, which
encouraged the intensification of agricul-
tural practices, did not take into account
water quality or any other environmental
implications. Environmental policy, on the
other hand, rarely addressed the negative
side effects of agriculture. As a result, agri-
culture became a major source of water pol-
lution and, in some areas, a threat to
drinking water supplies.

Agricultural policy. The Common
Agricultural Policy (CAP), as incorporated
into the 1957 Treaty of Rome, which laid
the Community’s foundation, was generally
seen as a step leading to the economic and,
ultimately, political union of Western
Europe. Its objectives included, among
others, increasing agricultural productivity
and ensuring a fair standard of living
for the agricultural community. In order
to achieve them, market price support

tary terms, climbed dramatically, with
increases ranging from 50 percent in France
to about 85 percent in the Netherlands.

An indicator of the intensification of
agricultural practices and the resulting
pressure on water resources is the intensity
of inorganic nitrogen fertilizer use (see
chart). From 1970 to the mid-1980s, inor-
ganic nitrogen use on agricultural land
grew by 42 percent in the Netherlands and
by 135 percent in the United Kingdom.
Owing to the incentives provided by the
CAP, inorganic nitrogen use in the four
member countries reached relatively high
levels, compared with non-Community
countries. For instance, in 1985, nitrogen
use intensity in Germany was about five
times, and in the Netherlands more than ten
times, higher than in the United States.

In the four member countries, agricul-
ture became a major source of nitrate and
phosphorus pollution of water during this
period, while industrial and municipal dis-
charges of these substances continually
declined. By the end of the 1980s, agricul-
ture accounted for 70-85 percent of the
nitrogen pollution, and more than 30 per-
cent of the phosphorus pollution, of the sur-
face water in rural areas. In more urban
areas, the corresponding figures were 50
percent for nitrogen and 5 percent for

the 1980 Community Directive on
drinking water, which required member
countries to ensure that certain quality
objectives (or maximum pollutant levels)
for drinking water supplies were met by
1985. But, during the second half of the
1980s, it became obvious that most member
countries had not achieved these quality
objectives. In particular, the maximum pol-
lutant level for nitrate, set at 50 milligrams
per liter, was exceeded in many areas.
Although some member countries had
provided penalties for infringement of the
pollutant levels specified in the Directive,
they were not enforced, and consumers
were not informed of deviations from the
quality objectives. Water suppliers often
found that there was limited scope for
reducing pollutant levels by blending water
and, particularly when they were dealing
with smaller groundwater sources, they
were reluctant to invest in the relatively
expensive technologies for removing agri-
cultural pollutants. By the end of the 1980s,
several countries decided to provide for
investments to ensure that the Directive’s
water quality objectives were met. For
example, the water companies in England
and Wales designed programs to invest
£1.8 million between 1990 and 1995. In
France, the average price for water was
expected to double during the 1990s as a
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result of planned investments in water
purification.

Toward integration

The 1980s were years of intensifying cri-
sis for the Community’s agricultural policy.
Owing to rapid growth in budgetary costs,
mounting surpluses, and environmental
damages, it was increasingly recognized
that the policy’s existing approaches were
no longer sustainable. There was also a
growing recognition that, in order to be
effective, environmental policy had to be an
integral part of other sectoral policies.

Agricultural policy. During the sec-
ond half of the 1980s, a variety of new
measures were adopted to solve the
Community’s agricultural policy crisis.
These measures turned out to be insuffi-
cient to solve the underlying problems of
the CAP, and more fundamental reforms
were introduced for 1992-96. Their main
feature is a reduction in support prices for a
range of agricultural products. Compen-
sation for the price reductions is granted
through a range of direct payments made in
connection with programs, such as rota-
tional set-asides and maximum livestock
densities, that are designed to limit produc-
tion. An agro-environmental package is also
included that aims at more environmentally
friendly methods of production. Subsidies
are offered to farmers who reduce livestock
density, decrease fertilizer and pesticide use,
or switch to organic farming or other more
extensive forms of production.

In the four member countries, the CAP
reforms already seem to have had some
effect on agricultural practices: in the 1990s,
agricultural production and inorganic nitro-
gen fertilizer use have been declining after
more than two decades of growth
(see chart). Because the time lag between
the adoption of new agricultural practices
and improvements in water quality can be
considerable, it is too early to tell how
the measures have affected agricultural
water pollution. The overall environmental
effects of the current reforms are not
expected to be dramatic. This is because
even though the share of direct payments
in the Community’s agricultural budget rose
steeply, agricultural support continues to be
dominated by production-oriented pay-
ments. Furthermore, the production-limiting
measures were set at levels that affect only
the more intensive enterprises, and the agro-
environmental package will have an impact
only where governments are willing to
administer and finance particular programs.

Environmental policy. Agricultural
water pollution issues were directly
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addressed for the first time in the Directive
on pollution caused by nitrates from agri-
cultural sources, which, after two years of
debate, was adopted in 1991. It requires
member countries to designate as “vulnera-
ble zones” areas of land that are likely to
contribute to nitrate levels exceeding 50
milligrams per liter. Member countries were
to establish “codes of good agricultural
practices” to be implemented on a manda-
tory basis in vulnerable zones and on a vol-
untary basis in all other areas. In addition,
action programs for the vulnerable zones
needed to be established by the end of 1995
and implemented until 1999. Action pro-
grams must ensure that application of farm
manure does not exceed specified limits
and establish rules concerning periods and
conditions for applying manure and inor-
ganic fertilizer. Member countries may
introduce additional measures, taking into
account their effectiveness and their cost
relative to other measures. By the begin-
ning of 1996, five member countries had
established action programs.

National control measures

Unlike the CAP, under which the Union
(and formerly the Community) has almost
exclusive competence, the common environ-
mental policy leaves member countries con-
siderable freedom to implement national
measures. Reflecting their particular socio-
economic conditions and patterns of agri-
cultural production, the four member
countries have chosen quite different mea-
sures for controlling agricultural water pol-
lution. As agricultural water pollution has
become increasingly visible and been
addressed by Community action, national
governments have gradually extended the
range of their control measures to include
not only voluntary but also regulatory and
incentive-based approaches.

An 1initial reaction to rising problems
with drinking water quality in the 1980s
was the development of voluntary mea-
sures to educate and inform farmers on
how to improve production techniques. In
1984, for example, the French Ministries of
Agriculture and the Environment created a
new organization that was solely responsi-
ble for promoting education, information,
and research on agricultural water pollu-
tion control. When it became obvious that
this approach was not sufficient to induce
broad changes in agricultural practices, the
member countries gradually introduced
regulatory measures. For instance, in 1984,
the Dutch government forbade new “fac-
tory farms” for pigs and poultry, and in
1986 the German government imposed

greater restrictions on the use of pesticides.
Regulatory measures, especially those
targeting special geographic areas, often
were accompanied by compensatory pay-
ments. For example, in Germany, where
special land-use restrictions were intro-
duced in 1986, payments have been made
to farmers in water protection zones.
The regional government of Baden-
Wiirttemberg introduced a special levy on
the water price—the so-called water
penny—to fund the reimbursements. Partly
as a result of monitoring and enforcement
problems, an alternative approach—buying
the land in water protection zones—has
been applied in a few cases. German munic-
ipal authorities and Dutch water supply
companies have purchased land in water
protection zones and leased it back to farm-
ers under strict land-use conditions.
Incentive-based measures, mainly subsi-
dies, have been adopted since the late 1980s.
For example, a program for environmen-
tally sensitive areas in the United Kingdom
provides grants to farmers to induce them
to reduce the application of fertilizers and
pesticides or to convert to organic farming.
A relatively new approach encourages
“negotiated agreements” between munici-
pal authorities or water supply companies
and farmers. For instance, in an effort to
improve the quality of drinking water sup-
plies, the city of Munich pays subsidies to
farmers who agree to switch to less inten-
sive practices. Another incentive-based
approach has been adopted by the Dutch
government for controlling manure produc-
tion and disposal. It included establishing
manure quotas for individual farms and a
national manure bank to stimulate the dis-
tribution of manure supplies. From 1990 to
1994, manure quotas were gradually tight-
ened, and in 1994 they became tradable.
Implementation of the 1991 Directive on
nitrate pollution from agricultural sources
was delayed in many member countries,
and the European Commission has insti-
gated several infringement proceedings.
Some countries are currently taking steps to
implement the Directive. According to the
Commission, the trend is toward requiring
farmers to keep records of their mineral
accounts and to pay levies in vulnerable
zones for manure applications that, on a per
hectare basis, exceed the limit specified in
the Directive. The German government, for
example, did not identify vulnerable zones
but instead established an action program
throughout the country. Legislation adopted
in the beginning of 1996 requires farmers to
practice mineral accounting and to limit
manure application as specified in the



Directive. The German environment min-
istry does not anticipate that farmers will
have to reduce livestock densities as a result
of this limit; rather, farmers who exceed the
limit will probably lease additional land or
establish manure banks. Owing to its high
livestock intensity (more than five times the
Community’s average) and large manure
surpluses, the situation in the Netherlands
is more difficult. With farmers having
already exploited many possibilities to
reduce surpluses on a per hectare basis,
compliance with the Directive will necessi-
tate reducing livestock production, at least
in some areas. Overall, the European
Commission expects that monitoring and
enforcement requirements will place heavy
burdens on the member countries.

Conclusions

During the last decade, the EU countries
have made efforts to reconcile their policies
for agriculture and the environment. At the
Union level, agricultural policy is expand-
ing subsidies for less intensive and less
polluting methods of production, and envi-
ronmental policy has begun to directly tar-
get agricultural pollution of water.

In individual member countries, policies
for controlling agricultural water pollution

have gradually been extended to incorpo-
rate a mix of voluntary, regulatory, and
incentive-based measures. However, there
has been a great reluctance to use measures
other than voluntary ones. In cases where
regulatory or incentive-based measures
have been used, they were usually—in
violation of the “polluter pays” principle
adopted by the European Union—
accompanied by payments to farmers. The
implicit assumption seems to have been
that farmers have a property right to use
land as they see fit, and if the public wants
less intensive land use, it must pay com-
pensation. The irony is that the public is
also paying for the agricultural support
prices that encourage intensification.

In recent years, it has become obvious
that this state of affairs is no longer sustain-
able. The new Agreement on Agriculture
resulting from the conclusion of the
Uruguay Round of multilateral trade negoti-
ations and the planned enlargement of the
EU to include countries of Central and
Eastern Europe make additional reforms
of the Union’s agricultural policy very
likely. In particular, direct income support is
expected to increasingly replace agricul-
tural price supports, which should provide
efficient incentives for agricultural pollution
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abatement. Environmental policies at both
the European Union and national levels will
increasingly address agricultural water pol-
lution problems by imposing mandatory
“codes of good agricultural practices.”
Monitoring and enforcement will be facili-
tated by more sophisticated administration
and information systems to register land
uses and other activities of a shrinking pop-
ulation of full-time farmers. Still, there is
much to be learned concerning agricultural
pollution control and the effectiveness of
various mixes of measures. Empirical work
on alternative control policies currently is
too limited to devise informed “packages of
good control measures.” It is therefore
important for many control approaches to
be pursued in greater detail and to be more
closely evaluated.

This article is based on the author’s study, Over-
coming Agricultural Pollution of Water: The
Challenge of Integrating Agricultural and
Environmental Policies in the European Union,
World Bank Technical Paper No. 269
(Washington, 1995).
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