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ABSTRACT

The main focus of the report is to identify, describe and analyse a set of policy instruments for
the European Union and its member states in the area of plant protection products. Instruments
should be additional to present policy. An inventory generates 24 different instruments, nearly
all with several variants, which leads to an overview table of 52 partly overlapping instruments.
In total 22 instruments (some of them with optional variation) have been elaborated in detail.

The objective of the project is to investigate the opportunities to reduce use and where possible
risk of plant protection products. In using plant protection products at least four types of risk
matter: (1) risk to persons applying them; (2) risk of residuals in food and drinking water; (3)
risk of emission to the environment; (4) risk of crop losses and quality changes due to lack of
adequate plant protection. The report summarizes the relevant policy oriented research on plant
protection products and develops risk indicators.

Instruments are grouped according to their policy characteristics. The following six groups of
instruments are distinguished: (1) regulation; (2) information, persuasion and awareness; (3)
technological and institutional change; (4) arrangements; (5) economic instruments and (6)
private law instruments. Selected instruments are evaluated in detail for certain criteria like
effectiveness, efficiency, acceptability, enforceability, homogeneity and no large disturbances of
property rights and income. Each instrument is introduced, described, elaborated and judged on
its effects. The reports deals with each instrument separately, unless stated otherwise.

The analytical results for each instrument are summarized and integrated in an overview table.
A general judgment for each instrument is derived. The next step is the selection of a mix of
economically efficient and environmentally effective instruments. This has been done in three
successive layers for an increasing level of use and risk reduction of plant protection products
for the environment. For instance the first layer contains the instruments: speeding up the
review programme of plant protection products, introducing a uniform high level of Value
Added Tax, encouraging use/risk reduction plans and starting a programme on resistant and
sensitive cultivars (= crop varieties) at EU level, recognition of Integrated Farming/IPM, and,
test programmes for application technology. Next layers achieve more use/risk reduction, but in
a less efficient way and/or with more acceptability problems, or more time delay, etc. The
policy mix has been considered at EU level and at regional level. Specific regional conditions
may lead to a special instrument mix.

The report pays attention to the most important achievements of the other studies in the same
programme and integrates them also in the development of the policy mix, the conclusions and
recommendations. The next step is now to the policy area.
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The Mansholt Institute, one of the Research Schools belonging to Wageningen Agricultural
University (WAU), has been commissioned by the European Commission (CEC) to undertake a
project on plant protection products in the European Union. Six different groups joined the
WAU multidisciplinary research team.

Funds were made available by the Directorate-General of Environment, Nuclear Safety and
Civil Protection (DGXI) of the CEC and the Dutch Ministry of Housing, Physical Planning and
the Environment (MVROM/DGM). This support is gratefully acknowledged. The coordination
of the project at MVROM was in the hands of Mr. D. Eskes (MVROM/DGM). At Wageningen
Agricultural University W. Houweling, Th. Jansen and Th. Jacobs contributed to the financial
management of the project.

The purpose of this project is to make an assessment of possible additional policy-instruments
by which a substantial reduction in use of and, where possible, also in risks of plant protection
products (ppps) can be achieved and by which the effectiveness and efficiency of current and
pipeline policy can be enlarged.

The project was part of the broader PES-A/phase 2 programme, called ’Possibilities for future
E.C. environmental policy on plant protection products’. This PES-A/phase 2 project consists of
six projects all dealing with plant protection products in the European Union. The main part of
the research was done in the period February 1996 to February 1997, but final corrections and
updating took up to the end of August 1997.

The study was guided by a Steering Committee of the European Commission. Official members
are:

M. Debois (DG-Xl.E.2)Chairman
J.-J. Lauture (DG-XI.E.2)Secretary
J. Vennekens (DG-XI.E.1)
P. Godin (DG-Xl.D.1)
H. Bergman (DG-XI.B.1)
M. Scheele (DG-VI.01)
V. Morard (DG-VI.F.II.2)
A. Scharpé (DG-VI.B.II.1)
M. Marini (DG-III.C.4)
R. Montgomery (Eurostat) (Observer)
D. Eskes (MVROM)
H. de Heer (MLNV)

Other active participants of the Committee were:
P. Billing (DG-XI.D.1)
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G. Wilson (DG-XI.E.2)
E. Mc Donnell (DG-XI.E.1)
F. Hinsley (DG-VI.B.II.1)
M. Franch (DG-XI.D.1)
B. Buffaria (DG-VI.F.II.3)
R. Madsen (DG-VI.F.II.1)

We have had intensive discussions with the Steering Committee. We gratefully acknowledge
the critical remarks and useful suggestions made by the Committee, sometimes during the
Committee meetings, but also on a personal basis.

We have organized two workshops on 26-29 August 1996 and 16-18 September 1996, where
we discussed draft versions of the report with participants and team members. The first
workshop has been attended by Prof. L. Kettunen (Finland), Dr. J. Mumford (UK) and Prof. L.
Venzi (Italy). The second workshop has been attended by Dr. I. Heinz (Germany) and Dr. L.
Jørgenson (Denmark). Moreover Dr. P. Matteson (US/Honduras) attended a part of the second
workshop. We highly appreciate the important comments, remarks and suggestions made during
these workshops. Later on several of the workshop participants have provided useful comments
on the draft final report. Also, comments were obtained from Mr. A. Emmerman (Sweden) and
Dr. F. Brouwer (the Netherlands).

Draft versions of the report were reviewed by external experts in the field of agriculture, plant
protection products and environmental policies in the European Union. Written comments were
provided by Prof. G.A. Carlson (University of North Carolina, US), Mr. P. Beaumont
(Pesticides Trust), Ms N. Watelet and Mr. D. Oosthuizen (European Crop Protection
Association), Dr. H. Waibel (Germany), Dr. E. Pomarici (Italy) and Dr. C. Varela-Ortega
(Spain). Data was provided by M. Pau Vall (Eurostat), N. Watelet (ECPA), M. van Assen
(NEFYTO), L. Jørgenson (Denmark), A. Emmerman (Sweden), A. Miettinen (Finland) and C.
Varela-Ortega (Spain). They were very helpful and have been highly appreciated.

In its final stage the report has been corrected by Dr. J. Mumford, Erica Straus and Prof. P.
Struik on language use.

Some persons of the Wageningen Agricultural University have participated in this project, but
are not included in the list of contributors at the front page. We acknowledge the contributions
of Prof. M.T.G. Meulenberg (Marketing and Marketing Research) and Ir. S. Bezemer (Agrarian
Law). Very helpful suggestions were provided by Dr. A.M. Burrell (Agricultural Economics and
Policy) during several stages of the project. Olga Hitters assisted in final corrections and the lay
out.

Arie Oskam Wageningen, August 1997



v

&217(176

35()$&(�$1'�$&.12:/('*(0(176 iii
5($',1*�*8,'(�72�7+(�5(3257 viii
6800$5< ix

��,1752'8&7,21 1
1.1 Purpose 1
1.2 Methodological background 2
1.3 The situation of plant protection product use in EU agriculture 3
1.4 Overview of the report 4

��&$7(*25,=$7,21�2)�,167580(176 7
2.1 Introduction 7
2.2 Regulation 8
2.3 Information, persuasion and awareness 10
2.4 Technological and institutional change 11
2.5 Arrangements (covenants) 12
2.6 Economic instruments 12
2.7 Private law instruments 13

��6(/(&7,21�2)�5,6.�0$1$*(0(17�$&7,9,7,(6 17
3.1 Introduction 17
3.2 Objectives of an additional EU policy 17
3.3 Opportunities of risk management in the production chain 19
3.4 Additional policy instruments 25
3.5 Comparison of instruments against the background of objectives 41

��5(*8/$7,21 47
4.1 Keeping harmonization on schedule by speeding up the review

programme (1b) 47
4.2 Trade recording in plant protection products (ppps) (2c) 53
4.3 Restricted access to high-risk ppps (5c) 57
4.4 Approval of a ppp reduction plan at national or regional level (6) 60
4.5 Co-ordination of monitoring of ppp residuals and harmonization

of quality standards (7c) 67

��,1)250$7,21��3(568$6,21�$1'�$:$5(1(66 71
5.1 Integrated Environmental Programmes at Farm level (IEPF) (9c) 71
5.2 The introduction of a green label (environmental certification)

for reduced ppps produce (10) 78



vi

��7(&+12/2*,&$/�$1'�,167,787,21$/�&+$1*( 87
6.1 Programme on resistant and sensitive crop cultivars (11a) 87
6.2 Integrated farming/IPM, etc. (12b) 92
6.3 Improvements in application technology (13) 99
6.4 Measures to remove ppps from raw water for drinking water

purposes (14a) 104
6.5 Abolishing short-term set aside (15a) 108
6.6 Abolishing price support for cereals (15c) 111

��$55$1*(0(176��&29(1$176� 115
7.1 A covenant with the ppp-producing industry (16d) 115

��(&2120,&�,167580(176 121
8.1 The introduction of a uniform VAT system for ppps (18a) 121
8.2 A levy on ppps (18b) 131
8.3 Marketable permits (19) 142
8.4 Premiums to prevent water contamination with ppps (20) 145
8.5. Insurance against yield risk (22) 150
8.6 Adjusting the agri-environmental measures of the CAP reform (23a) 153
8.7 The introduction of reduced use of plant protection products as

a condition for direct income support under the Common Agricultural
Policy (23b) 156

��35,9$7(�/$:�,167580(176 161
9.1 The introduction of a plant protection products reduced use clause in

land lease contracts (24a) 161

���,17(*5$7,1*�7+(�$9$,/$%/(�,1)250$7,21�$1'�6(/(&7,1*
$�0,;�2)�,167580(176 166
10.1 Introduction 166
10.2 A short overview of the available information within the PES-A

programme 166
10.3 Summarizing the results and placing them in a policy perspective 168
10.4 Efficient instrument mix, how to achieve? 178
10.5 Policies at EU, national and regional level 184
10.6 Concluding remarks 190

���&21&/86,216�$1'�5(&200(1'$7,216 193
11.1 Conclusions 193
11.2 Recommendations 198



vii

*(1(5$/�5()(5(1&(6 203

*/266$5< 217

$33(1',&(6 225
APPENDIX I The measurement of progress in reduction of risk associated

with ppps 225

APPENDIX II Interpretation of results of the Uppsala workshop and OWD
study 235

APPENDIX III Statistical analysis of the effects of a ppp-reduction plan 243

APPENDIX IV Specific types of technical instruments 255

APPENDIX V Basic principles of taxes, levies and marketable permits of
ppps and their economic effects 259

APPENDIX VI Premiums to reduce contamination of vulnerable watersources
by ppps 265

APPENDIX VII Detailed terms of reference 267

APPENDIX VIII Situation and possibilities in Spain for the assessment of
additional policy instruments 271



5($',1*�*8,'(�72�7+(�5(3257

Because of the size of the report a reading guide may help the reader to make the right
selection. In the figure on the next page, five typical reading paths are selected:
orientation, global, executive, instrument mix and detailed. The perspective ’complete’
serves as a reference. Of course, we realise that we provide only an indication to the
reader. Figure1 Readers' guide to the report:
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SUMMARY

INTRODUCTION

The project ’Analysis of additional EU policy on plant protection products’ is one of the six
projects in the second phase of the programme ’Possibilities for future EU environmental policy
on plant protection products’. Its main focus is to identify a set of additional policy instruments
in this policy area and to provide information on their possible effects. Additional is defined as
’additional to the current EU regulatory framework’, like the authorization directive and the
Common Agricultural Policy (including the environmental regulation framework). Conclusions
of several other studies of the second phase, an OECD workshop, reports of the first phase and
other relevant information are incorporated.

The Fifth Environmental Action Programme (FEAP) forms the background to the PES-A
reports. The FEAP aims at a significant reduction in the use of plant protection products (ppps)
alongside a conversion to methods of integrated pest management (IPM), at least in areas which
are important for nature conservation. Actions are focused on recording and controlling sales
and use of ppps, and on promoting IPM and organic farming. In our report we consider a
broader set of policy instruments.

Methodology

The methodology for the analysis of objectives and instruments is based on a report on environ-
mental policy (Scientific Council report) and on the FEAP. In the Scientific Council report the
type of environmental problem determines which type of policy instrument is adequate. The
FEAP sets clear targets and indicates a number of policy principles and instruments.

The analysis incorporates the large variation which exists within the European Union, but also
pays attention to the typical conditions set by the single market and the number of uniform
directives and regulations.

CATEGORIZATION OF INSTRUMENTS

After a short introduction describing the current EU ppp policy, a general overview of the main
groups of environmental policy instruments and their functioning is provided. Six main groups
are distinguished: (1) regulation; (2) information, persuasion and awareness; (3) technological
and institutional change; (4) arrangements between governments and organisations; (5)
economic instruments and (6) private law instruments.

Regulation is currently the most important set of instruments in this policy area. The position of
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the government is central and objectives are achieved on a mandatory basis. With information,
persuasion and awareness objectives are achieved on a voluntary basis. Information, persuasion
and awareness acts directly on agents in the ppp chain. Technological and institutional changes,
however, work in a more indirect way because first either the technology or the institutional
organisation is changed with the intention that a behaviourial change will follow as a result. The
government might agree with an organisation to reach certain objectives. Here the role of the
government is limited to observing whether objectives are reflected sufficiently in the
agreement and to monitoring the implementation of the agreement. Economic instruments and
private law instruments are characterized by the methods used to reach objectives. With
economic instruments, the government is mostly the initiator. Private law instruments are rather
general and can be applied in nearly every situation.

So each group of instruments has its special characteristics. Additional instruments will be
classified according to their main characteristic. In practice, different characteristics of one
policy instrument play a role.

SELECTION OF RISK MANAGEMENT ACTIVITIES

After the categorization of instruments, the background for analyzing the likely effects of
additional policy instruments is established. First, the objectives of an additional EU-policy are
presented. Secondly, an overview is given of the opportunities of risk management in the
production chain. This overview includes opportunities for technological change in the use and
application of ppps in agriculture. Thirdly, the emphasis is switched to governmental activities
for reducing risk associated with the use of ppps. From a broad inventory, a selection of promis-
ing instruments is made. The background information ends with an explanation of how criteria,
such as (cost) effectiveness, will be applied to evaluate relevant policy instruments.

Objectives

To make a comparative analysis of instruments for increasing the effectiveness of current and
likely new EU policy, it is crucial to be explicit about the social objective. The EU has
committed itself to reducing the impacts of ppps to the point where natural resources are
maintained and agriculture is sustainable. Authorized ppps should have good efficacy and
acceptable impact, when used properly.

It is perceived that the main objective of policies with respect to ppps, is to find a balance
between the benefit (the prevention of crop losses) and three types of risks: (1) risk to persons
applying them; (2) risk from residuals in water and food products, to persons consuming them;
(3) risk from emitted ppps to the environment. The strategy for achieving this balance is to use
ppps properly. To control whether ppps are used properly, residuals of ppps should be
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monitored adequately. In cases of high risks, use and application should be adjusted, need of use
should be proven, and use, pests and crops should be monitored adequately. If the objective and
strategy are clear then the next important problem to be solved is: how can progress be
measured? The measurement of progress in reducing risk associated with ppps requires several
indicators. Reduction of the chemical load (kg active substance per ha) is the most widely
accepted, but it does not necessarily results in a reduction of risk.

Risk management

Theoretically, from the economic viewpoint, the application of ppps should be up to the level
where marginal net benefits for the farmers applying them are just equal to the marginal value
of all risks for food, workers and the environment plus their resource costs, surely. Presently,
such optimal application levels cannot be calculated in the highly intricate area of ppps.
Therefore, the system works with a lot of regulation. Risk aspects of ppps are mainly managed
by authorization: an ex ante performance check of active substances and ppps. This of course
influences costs of ppp industry.

With respect to authorization, the toxicologic viewpoint is more relevant to the exercise of risk
assessment. Risk assessment is made up of three stages: (1) Establishment of the specific
toxicity of the compound; (2) Evaluation of hazard; (3) Assessment of the actual risk. Risk
assessment in the EU will be done according to the Uniform (authorization) Principles of
Directive 91/414/EEC. With respect to the harmonization of (environmental) risk assessment
and risk management, the pesticide programme of the OECD is of importance.

Authorization is very important for managing risk associated with ppps, but also other
additional instruments are implemented. One must be aware that ppp problems, for example
water contamination, have come to light post-registration, once the product is in legitimate use.
In this context, the ppp chain is introduced. This scheme provides information at every step of
developing, producing, distributing and applying ppps. At every link in this chain, policies are
in operation or can be formulated. Policies could also focus on (certain links in) the ppp chain.
This study focuses on the use (volume and application), not on the production of ppps. So, its
main focus is on technological change in agriculture and much less on technological change in
the production of ppps. Additionally, the food chain is introduced, but with less emphasis.

It is not only up to the government to manage risk associated with ppps. Also at farm level a lot
can be done to reduce the chemical load. The variation in use depends to a large extent on the
level of control required for the target pests. Other variables of importance are: crop rotation,
crop type, crop(type) varieties, timing of treatments, the choice of ppps, dose rates, frequency of
spraying, application volumes, part-crop spraying and mechanical weed control. A number of
opportunities for reducing chemical loads could be suggested, among which ’reducing the
dominance of varieties susceptible to diseases’; ’continued development of disease warning
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systems’; and ’extension of IPM/ICM techniques’, might need some support from public policy.

Activities

In addition to their (harmonized) authorization policy, several member states of the EU have
initiated risk management activities and additional ppp policies. Which of them should be
stimulated or coordinated by the EU? To resolve this question, first an inventory of these
activities, using the efforts of others, is made. The activities are classified into the six broad
categories mentioned above and analyzed according to the same criteria. Within these broad cat-
egories of instruments, sets of instruments that influence the same links in the ppp chain and/or,
the food chain, are distinguished. Only the most promising of each set of instruments is
explored in detail. The team of the Wageningen Agricultural University (WAU) was not
completely free in making their selection of promising instruments, since the conclusions of the
other reports of the EU study programme, with an emphasis on the Oppenheimer Wolff &
Donnely (OWD) study, had to be used. In summary, there are three reasons for selecting a risk
reduction activity: (1) the (detailed) Terms of Reference requires a discussion of this (group of)
instrument(s); (2) the study of OWD suggested this instrument as an element of an acceptable
option; (3) the WAU team considered this instrument promising, also given the results of the
Landell Mills, the Cranfield University and the Produce Studies reports (the other studies in the
second phase of PES-A).

Criteria for selection

The main body of this report is about the effects of instruments. The further selection of
instruments will be made according to several criteria, which were derived from the criteria in
the Terms of Reference: effectiveness; efficiency; acceptability; enforceability; institutional
homogeneity; no large disturbances of property rights and income. A short description of each
of these criteria is given.

The effectiveness is the degree to which predetermined objectives are achieved through the use of
a certain instrument. If the objective is specified quantitatively, it is possible to make statements
such as: this instrument achieves x% of the policy objective. The efficiency of an instrument
concerns the cost of reaching predetermined objectives. This classification requires that policy
targets are specified, while the non-targeted aspects of policies are valued in terms of the costs
of achieving the policy targets. Some of them might be included in those calculations, but others
play a role in the other criteria.

The acceptability refers to the way instruments are judged by groups of persons who play an
important role in targeting policies. Quite often, even if a group suffers no direct disadvantages
or uncompensated effects from a policy instrument, it might still be opposed to such a change.
In the context of ppps, one should assess the acceptability of instruments for the farming



xiii

community, the general public and professional experts.

A policy instrument that is effective, efficient and acceptable seems easy to enforce. However,
this is not necessarily the case. Enforceability has two aspects. The first one is that persons
challenge the government whether the policy targets are allowable, for example because they
have high costs due to a certain policy; this is mainly judicial. The second aspect which plays an
important role in enforcement is, whether individuals who do not behave according to the policy
objectives can be detected and forced to do so. If this is not possible, then others might follow
their example and the long-term effectiveness, efficiency and acceptability of the policy might
be eroded. Enforcement, therefore, refers to the legal basis for using policy instruments and
surely also to the cost of the monitoring necessary to detect non-compliance.

The criterion institutional homogeneity refers to the instrument’s compatibility with the basic
policy principles embedded in other government or EU programmes and accepted by society.
Within a coordinated market economy, particular policy principles are used. Adherence to these
policy principles enhances the understanding of how policy works, operates in line with other
policies, reduces administrative costs, and is less information consuming.

The criterion no large disturbances of property rights and income levels is intended to avoid the
difficulties which may result from such disturbances. Policy instruments with respect to ppps
are not intended to reform society, either the income distribution or the property rights structure,
unless property rights and income distribution are directly causing the ppp-related problems.
Public choice theory makes clear that important and uncompensated losses of property rights or
incomes provide powerful incentives for political pressure groups to oppose policy changes and
to prevent the introduction of the policy instruments.

In applying these criteria to the policy instruments selected, only those aspects are considered
where reasonable information is available or can be inferred. Policy instruments which receive
more attention, however, will be evaluated on all these aspects, even when information might be
rather thin.

In the following a systematic overview of various sets of instruments and their effects in the
area of ppps is given. Instruments are presented according to the categorization which is
presented above. First, the instrument is described. In some cases, an example is given.
Secondly, the expected effects are summarized. In this summary, only the most significant
effects are presented.

REGULATION

Five instruments could be categorized as regulation: speeding up the review programme (1b);
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recording of trade (2c); restricted access to high-risk ppps (5c); use reduction programmes (6);
monitoring residues in water (7c).

Speeding up the review

Instrument. Presently, the Council Directive 91/414, concerning the placing of ppps on the
market is, at EU level, an important instrument for managing ppp risks. Full implementation of
the directive is expected to take twelve years. Given the slow progress in the reviewing, it is
very unlikely that the 2003 target will be reached. This means that the high level of protection
of human and animal health and the environment sought by the directive, will not be reached
until later. To speed up the review, to make sure that almost all the ’existing’ active substances
are evaluated before 2003, a working plan is proposed. With the experience of the first tranche
of the first stage of the review programme, an ambitious but realistic working plan could be
made to evaluate most of the next 815 active substances within the next seven years. This
working plan helps to look ahead and facilitates the Commission regulations, which are
necessary to distribute the workload among the member states and to use the available human
resources with respect to the authorization efficiently.

Effects. Effectiveness of a speeding up is as high as the harmonization was first planned to be.
To reach the 2003 target of the review the efficiency of the authorization procedures has to
increase six-fold, if the EU capacity stays constant at the level of about 500 man years. Such a
rise in efficiency might be possible via the learning by doing approach and the diminishing
importance of the national authorization policy. The effort of making the working plan and the
regulations is low compared to the effort of doing the actual review. Costs increase, efficiency is
moderate. In general the acceptability is moderate, less good than for the original
harmonization. In our opinion the general public is sceptical. From Directive 91/414, it can be
assumed that member states who prefer to evaluate ppps on other, less or more data than in the
harmonized procedure, could be against an acceleration of the review programme. It is
concluded that professional experts have variable opinions on speeding up. Enforceability will
be positively influenced, because the differences among the authorizations of member states
will sooner become smaller. Because harmonization is not complete, some problems with
enforceability will always remain. The homogeneity of the working plan is good, because it
builds further on the same framework as Commission Regulation 3600/92 and uses all recent
experience. Because the harmonization of authorization is a gradual process, large disturbances
of property rights and income are not expected.

Recording of trade

Instrument. This instrument focuses on the recording of trade in ppps between member states of
the EU, in addition to recording trade between the European Union and other countries. It deals
with voluntary or obligatory monitoring of trade in active ingredients between the different
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member states of the EU. Because of the present situation of the Single Market, with free
movements of goods, the regular checks at the borders are over and done with. When ppps
nowadays cross the internal borders of the European Union they will not automatically be
recorded. Now, with a policy of recording trade, it would be necessary to have an additional
system of recording the cross-border stream of ppps. It is necessary for producers, traders,
importers and exporters to be required by law to record the trade of ppps in some way.

Effects. Because the main objective of monitoring trade consists of determining the level of
application of ppps, this very indirect method still gives monitoring costs. A voluntary system
provides no useful information. Therefore the efficiency of this instrument is very low. Data
within a compulsory system are more useful, but require much higher administrative costs and
therefore the efficiency remains low. Problems will rise in relation to the willingness of the
private industry to deliver the right information at a low level of aggregation. This holds under
an compulsory system. In many cases, information is confidential for reasons of competition.
The enforceability of a relevant level of trade recording is difficult and requires additional
legislation in a number of member states. This way of monitoring does not comply with the
present development of the open internal market of the EU.

Restricted access to high-risk ppps

Instrument. Several member states have experience with strict controls on the access to and use
of those ppps categorized as high-risk. For example, in Denmark an arrangement is made for the
exemption of otherwise prohibited herbicides. The system should be restricted to a limited
number of ppps, requires a good infrastructure and a broadly accepted classification. In general,
three parties can be distinguished in this system: the retailer, the user and the government. The
retailer needs a licence for selling these high-risk ppps, and he has to record and administer
sales. The user needs a licence for buying and using these high-risk ppps and a prescription. The
user has to record use. This all requires training. The government has several tasks: (1)
continuous development of training courses for sellers and users; (2) administrative control; (3)
preparation of the strict prescription; (4) monitoring of residuals in the environment. The EU
could stimulate these strict controls.

Effects. With strict controls it is possible to reduce the risk from certain very risky ppps, while
keeping the benefits. The effectiveness of the proposed instrument is high. Society, however,
pays a price for the effectiveness of this instrument, for the activities of the government to keep
these ppps on the market. Further, it must be noted that industry is reluctant to leave products on
the market for minor uses. The efficiency of this instrument is neutral. In general the
acceptability is variable. The farming community will finally accept this system because of the
benefits. Acceptability for the general public will be low: a high risk ppp should be banned.
Expert judgement will be variable. If the conditions are fulfilled, the enforceability of this
system with several controls is very good. The homogeneity of this instrument is not a problem,
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if it is clearly presented as part of an exemption procedure. This means that the ppp will be
totally banned within several years. Disturbances of property rights and income will be more
moderate than in the case of banning. The instrument is good with respect to this criterion.

Approval of a ppp reduction plan

Instrument. Examples of ppp reduction plans can be found in the northern European countries:
Sweden, Denmark, the Netherlands and Finland. All these countries target their objectives: a
reduction in volume (by 50% or 75%) compared to a certain reference period. In most cases,
targets are reached. A good infrastructure (experts, legal basis) and adequate monitoring of use
are necessary conditions for preparing and evaluating the plan. The instrument gives an EU
subsidy to a well specified ppp reduction plan with clearly targeted reductions and an adequate
instrument mix. Not only member states might opt for this policy instrument, but also regions.
The position of the EU with respect to ppp reduction plans is different from the position of
member states. Because most benefits of ppp reduction plans will be realized by and within
member states, it is proposed that the EU compensates 25% of the costs of developing,
communicating, effectuating and monitoring the plan.

Effects. The expected effectiveness of a ppp reduction plan is estimated by means of a statistical
analysis of the existing use reduction plans. This analysis compares developments in total use in
countries with and without a use reduction plan, also for fungicides, herbicides and insecticides
(including nematicides). The estimated results indicate an annual 4% reduction of the volume of
ppp use per year due to the ppp reduction plan. This effect is additional to an annual 2%
reduction which holds for all EU countries included in the analysis. There are some differences
between fungicides, herbicides and insecticides. From these results it can be concluded that the
reduction plans reduce the use of ppps: effectiveness is high. Do these plans also reduce the
risks from ppps? If they do, effectiveness is even higher. In ppp reduction plans, use is crucial,
and if use is monitored at active substance level, use reduction can be translated into effect
reduction with chemical and toxicological knowledge. Efficiency of risk reduction is less high
than of use reduction. Because opposing ideas in member states, the acceptability of a voluntary
ppp reduction plan among experts is ’variable’. The instrument is good according to the other
criteria.

Monitoring residues in water

Instrument. From the monitoring situation in regions in the EU member states Germany, Italy,
Netherlands, Spain, Sweden, France and United Kingdom, it appears that herbicides were most
frequently monitored, however, without coordination. Therefore the following instrument is
suggested. Central coordination and guidance from the EU of monitoring by (the responsible
organizations within) the member states. The EU should define clear roles and responsibilities
to comply with a specific monitoring strategy. Analytical techniques should be improved:
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increased use of simple multi-residual methods. Existing directives, to monitor active
substances that are no longer authorized, should be reconsidered. Monitoring data of
concentrations in water, soil and sediment, should be centrally collated in an EU database. This
instrument requires a good infrastructure of organizations with monitoring expertise.

Effects. Monitoring in itself does not influence the risks from ppps, it records them. With
monitoring data, society is more aware of risks from ppps and adjustments to use can be pro-
posed when necessary. If precaution of concentrations in the environment is not the general
guiding principle, standards of environmental quality are indispensable. Collection of samples
and associated analyses are time-consuming and costly. Centrally collated data at the regional,
national and European level enhance efficiency. Efficiency is judged moderate. The instrument
is good according to most other criteria.

INFORMATION, PERSUASION AND AWARENESS

Four instruments could be categorized as information, persuasion and awareness: training and
education of farmers and retailers (8a); promotion of Integrated Crop Management and Decision
Support Systems (9a); integrated environmental programmes at farm level (9c); introduction of
green labelling for reduced ppps produce (10). For various reasons, the first two instruments are
incorporated into the third.

Integrated Environmental Programmes at Farm level

Instruments. The Integrated Environmental Programmes at Farm Level (IEPF) is an instrument
of self regulation, involving voluntary participation and combined individual and collective
responsibilities. IEPF-like experiments are being developed in Scandinavian countries, the
Netherlands, Germany and Switzerland. The basic idea is that in the long run, voluntary
adherence and own responsibility will be more effective in stimulating sustainable agricultural
practices than a regulatory system of ever more complex prescriptions at farm level. Participants
enter into a ’sustainability contract’ with regional authorities, concerning all relevant
environmental aspects of agricultural practices. The contract establishes long-term targets with
respect to all these aspects, the relevant indicators reflecting the annual environmental
achievements, the minimum annual targets as well as rules relating to recording, monitoring,
control and sanctions. IEPFs are best organized within the framework of negotiations between
regional farmers’ groups and regional authorities. Regions relate to relatively small rural areas,
comprising only a few municipalities. Participating farmers are relieved from (most of) the
existing environmental regulations and permits. Obviously, some basic environmental
constraints will remain, constituting the ’regulatory space’ of the IEPF. IEPFs demand extensive
record-keeping. Premiums for achieving good results will provide for an additional incentive.
EU financing is of great support to the development and dissemination of integrated
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environmental programmes. Its main objective is to stimulate exchange between member states
of information on both implementation and knowledge aspects of IEPFs concerning agro-
environmental risks and sustainable farming practices.

Effects. Effectiveness can be considerable under the condition that there is flexibility in the
implementation of measures. A strategy of small steps ahead seems to be successful. Financial
costs are relatively low, but installation of IEPF requires coordination between the
administrative levels concerned and therefore asks for creative human efforts. If policy
objectives are clear and farmers’ craftsmanship is recognized, voluntary action will follow.
Acceptability of this instrument (in this stage) is good. The instrument is also good in the other
criteria. Given the experimental status of IEPF one must be aware that this is only provisional
judgement.

Introduction of green labelling for reduced ppps produce

Instrument. This instrument provides aggregated environmental information concerning the
product in order to stimulate development, production, and marketing of reduced ppp produce,
and to inform consumers about it. Mandatory environmental labelling could conflict with
GATT/WTO regulations, but voluntary labelling would be a powerful instrument for the
differentiated marketing and sales of reduced-ppp produce. A reduced ppp label would be
additional to existing green labels and to currently existing non-environmental labelling
practice. As opposed to environmental and eco-labelling, a reduced ppp label only refers to
partial environmental friendliness. To consumers this additional product information is not
desirable, but actors within the production-distribution channel could benefit from it in
processing and grading policy.

Effects. The effects of a reduced-ppp label depend on the capacity, motivation, and ability of
market actors to absorb and use the information. Within the marketing channel, the professional
purchasers should have the capacity and ability to use a reduced-ppp label, whereas their
motivation depends on corporate environmental policy and expected market demand. A derived
effect of reduced-ppp labelling is the provision of labelling standards, which may be used by
producers in their quality management without engaging in actual labelling. At consumer level,
the capacity and motivation for using a reduced-ppp label is currently insufficient. A
combination of differentiated labelling and differentiated pricing might even have negative
effects. Within the marketing channel, the efficiency of a reduced-ppp label depends on the
costs of participation and the added quality of the product, and the instrument is inefficient if the
cost/quality ratio is equal to more comprehensive green labelling. At consumer level efficiency
is very low. An additional environmental labelling programme is likely to meet resistance from
governments, environmental groups, and existing green labelling programmes. Acceptability
among primary producers could be high. Enforceability is no issue with voluntary programmes,
though participation depends on the perceived benefits of the label. Problems might arise with
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free-riding on the label. Homogeneity and disturbances of incomes and property rights cause
only minor problems.

TECHNOLOGICAL AND INSTITUTIONAL CHANGE

At least six instruments could be categorized as technological and institutional change:
programme regarding resistant and sensitive cultivars (11a); promotion of integrated farming
(12b); improvements in application technology/ inspection programmes (13); measures to
remove ppps from drinking water resources (14a); abolishing short-term set aside (15a);
abolishing price support for cereals (15c);

Programme on resistant and sensitive cultivars

Instrument. Crop cultivars differ in their sensitivity to pests. This is relevant because it deter-
mines the yield losses associated with lower ppp input and the rate of spread of the pest over
time or space. Epidemics can be slowed down by i. improving the resistance or tolerance of
cultivars to the pest by stimulating research and sharpening selection criteria, ii. by reducing the
frequency of sensitive cultivars in a crop rotation, including ban and iii. by improving the
regional diversity in the growing of crop cultivars. The delay in reaching a damage threshold
level of the pest will reduce the need to use ppps.

Effects. All three instruments may have large effects, and are effective and efficient on the short
term. However, in the long term, it is questionable whether resistance can be maintained,
especially in the case of air-borne pests, when temporal or spatial arrangements are not
accepted. The acceptability is not always good. The acceptability of new breeding techniques by
the general public is low, though breeders and farming community would welcome a quick
development of resistant cultivars. Bans on sensitive cultivars or rules for maintaining regional
diversity will be difficult to accept, due to the large disturbance of the property rights.
Homogeneity is good for stimulation of research but moderate or low for the other instruments.

Programme on Integrated Farming

Instrument. Integrated farming is a knowledge-intensive technology, which can reduce the input
of ppps substantially. Introducing integrated farming systems will require a change in attitude
and sufficient recognition of the efforts of farmers to restrict the use of ppps. Even then,
integrated farming is a complex innovation, requiring learning by experience and by interaction.
The main instruments to stimulate integrated farming described in this report are: (1) increased
recognition of agricultural practices which reduce use of ppps; (2) the stimulation of balanced
cropping patterns and cropping systems, requiring less ppp input; and (3) the stimulation of the
development of monitoring and sampling systems to learn when to apply which product, and
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the minimal but effective amounts of ppps.

Effects. The potential of integrated farming systems is large, as has already been proven in many
countries, both in experimental farming systems and in on-farm practice. Change in recognition
will result in a voluntary reduction in the use of ppps and is therefore not only very effective and
efficient, but also very acceptable. The instrument requires awareness of the public, and
sensitivity to and knowledge of ecological interactions among different organisms in the
agro-ecosystem, and the effects of ppps on these interactions. The public may resist the
instrument if prices of agricultural produce increase as a result. The development of balanced
agricultural systems requires adoption of the complex innovation of integrated farming. The
technology can only be disseminated efficiently if the knowledge transfer is properly arranged
and if there is a system of guidance and interaction. The shift towards integrated farming will
require a long period. Proper dissemination will therefore prove to be an effective and efficient
instrument which will be acceptable to most farmers. A realistic problem is that integrated
farming is very site-specific and therefore not easy to generalize or implement. The reduction of
ppps can be enhanced by proper monitoring and warning systems of pests. These are especially
valuable for predictable epidemics of air-borne diseases. For soil-borne pests with very low
tolerance levels for presence in the marketable plant parts by the consumers, the instrument is
less effective or efficient. The acceptability of this instrument is good.

Improvements in application technology

Instrument. The EU could stimulate voluntary test programmes of equipment in use in all
member states of the EU to eliminate spillage from faulty equipment. With this instrument, the
development of an adequate system as well as the first years of its optimization are subsidized.
In exchange for the funding, member states make publications about progress in the develop-
ment and the optimization of the test system in several other EU languages. In the early years
the size of the funding could be linked with the area of arable and horticultural crops. During its
development phase, the number of sprayers tested is a good criterion of success. Eventually, the
EU could opt for a mandatory system for the testing of equipment all over the EU.

Effects. Is funding of test programmes effective? Adjusted and repaired equipment will make it
possible to reduce spillage. Several member states reported that the test programmes made clear
that existing equipment was more defective than expected. For example, in the Netherlands, the
general conclusion from the test results was that the maintenance of the equipment can be
improved. Is funding of test programmes efficient? Testing is a preventive measure. It prevents
contamination of the environment to a certain extent and avoids having to remove contamina-
tion from water. The expectation is that funding is only efficient in the first years of the test
system. After a certain period, the testing should be self-supporting. Is funding of test
programmes acceptable? Testing programmes appear to be quite acceptable for specialists.
Testing programmes will certainly be acceptable when they are voluntary, they may even be
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acceptable in a mandatory system.

Measures to remove ppps from drinking water resources

Instrument. In the European Union, regulation of drinking water already exists in the form of the
EC Directive 80/778 on drinking water. It sets a limit for chemical contaminants of 0.1 g/l for
a single active substance and 0.5 g/l for the total. In different member states (France, Italy, the
Netherlands and the United Kingdom) water supply companies have reacted to this 0.1/0.5 g/l
standard, predominantly by implementing changes in drinking water treatment processes. A
wide variety of treatment processes are applied in practice. What is suggested as a policy
instrument is to improve the dissemination of knowledge on water treatment processes to reduce
health and environmental impacts from ppps. For the longer run, it is an opportunity to search
for simpler treatment processes.

Effects. For the use level of ppps, the removal of ppps from raw water to prepare drinking water
has of course no effect. Regarding the four risk types which are defined, it has only an effect on
the risks for the consumer by means of a reduction in residuals in the drinking water. It has no
effect on the benefits of ppps, nor on the persons applying them and practically no effect on the
residuals in food products and on the emission of ppps to the environment. The applied
techniques and/or substances to clean water even may have a negative environmental (and
health) impact. We conclude that the effect is limited to the risk for consumers.
According to some important principles of the European environmental policy, this solution will
not receive complete commitment. There might be strong opposition from groups who prefer
the preventive approach, and not the end-of-pipe solution as is suggested here. It is not in
concordance with the polluter-pays-principle. Besides, it does not comply very well with the
precautionary principle or with the high level of protection principle.

Abolishing short-term set aside

Instrument. The MacSharry reform of the CAP (1992) featured short-term set aside as an
important element to manage the EU surplus of cereals. Abolishing short-term set aside might
be classified as an institutional reform.

Effects. There are different assessments of the effects of set aside on ppp use. Most evidence
suggests that more set aside reduces ppp use since, on set aside land, there is lower application
of ppps. However, when there is an intensification of the remaining crop area and a higher pest
pressure, there is not a proportional relation between set aside and ppp use. Produce Studies
(1996) presents the opposite conclusion, which indicates that a 5% point reduction of set aside
will reduce ppp use by 7 to 8%, and concludes that abolishing the present set-aside scheme
would be one of the most effective instruments for reducing ppp use. Our report is based on
available evidence of other research and concludes that abolishing set aside will increase ppp
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use. Hence, this limited institutional reform within the MacSharry package would not contribute
to a reduction of ppp use. It is ineffective.

Abolishing price support for cereals

Instrument. Further steps along the lines of the MacSharry reform include abolishing the price
support for cereals. This would be a major institutional reform, which is in line with the agricul-
tural policy reform of the USA. Together with a complete liberalisation of the EU cereal market,
set aside would be abolished, because there is no reason to limit farmers in their production if
they produce at world market price level.

Effects. The analysis of a policy reform, which has a large effect on the crop production sector,
raises some problems. If the policy reform is beneficial, this cannot be related directly to the
reduction of ppp use. A possible reduced application of ppps under a new agricultural policy
regime is only an additional reason for the policy reform, which has large consequences for both
budget expenditure and the total economy. It is difficult to provide clear numbers on the
expected reduction in ppp use from abolishing the price support for cereals. On the basis of
presently available literature, a reduction of ppp use of about 2 to 3% seems a reasonable guess.

ARRANGEMENTS

One instrument could be categorized as arrangement: a covenant on specific aspects of ppps
(16d).

A covenant on ppp packaging and/or investigating monitoring results

Instruments. Two examples of covenants are elaborated. The first one is on prevention of ppp
packaging waste. In addition to Directive 94/62/EC, concerning the management of packaging
and packaging of waste, a covenant at EU level is proposed, to introduce the use of
returnable/refillable containers or other systems of re-use or prevention. The second one is
investigation of indications of damaging consequences of ppp use. In addition to Directive
91/414, concerning the placing of ppps on the market, a covenant at EU level is proposed, to
enhance the availability of relevant monitoring data. A distinction is made between incidents
from proper use and from other causes. In both cases it is worthwhile to see whether incidents
might be prevented in the future.

Effects. Generally speaking, reuse of packaging is an efficient manner by which to reduce
disposal of packaging waste. Industry is able to introduce reusable packaging whenever this is
adequate. Acceptability of farmers is good, because ppp packaging is redesigned to enhance
workers’ safety. Acceptance of the general public will only be good if this covenant has clear
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results in terms of reduced waste. The effectiveness of the second example of a covenant is
mainly indirect. Avoiding double research costs will enhance efficiency of the authorization
process. For the acceptance of this covenant the public accessibility of the monitoring results is
crucial. If a covenant has been accepted by both participants, then (1) the threat of introducing
other instruments and (2) the reputation of the industry, both guarantee that such an agreement
can be enforced. Finally it should be observed that covenants between industry and the EU are a
new element in European law, with unknown legal basis.

ECONOMIC INSTRUMENTS

Seven instruments could be categorized as economic incentives: deposit system of old stocks
(17), which has not been investigated; a uniform value added tax on ppps (18a); a levy on ppps
(18b); marketable permits (19); premiums to prevent water contamination (20); insurance
against yield risk (22). Adjusting the agri-environmental measures of the CAP reform (23a) and
cross-compliance restriction on CAP income support (23b) have been categorized as economic
instruments.

A uniform value added tax on ppps

Instrument. Presently there are large differences in value added tax (VAT) on ppps. Some
countries use a high VAT rate, others a low one. So, there is a clear disharmony within the EU.
The investigations deal with two slightly different options:
1. categorizing ppps uniformly within the high VAT rate;
2. a differentiated VAT rate, where all ppps are automatically included at the high rate, but

where high-risk ppps are included in a special rate and low risk ppps are included in the low
VAT rate.

Effects. The first option is administratively simple. Only a change of VAT is required for some
countries and this conforms to the basic principles of the single European market. The
effectiveness of the instrument is limited, but the limited reduction in ppp use (about 3%) is
achieved quite efficiently. We calculated the costs per reduced kg of active ingredient as 1.2
ECU. The most important change is in France, but Italy, the Netherlands, Greece, Austria and
Portugal also show some effects. The evaluation on the other criteria (acceptability,
enforceability and homogeneity) is quite good. The second option is much more targeted
towards a risk reduction and its effectiveness is therefore much higher - although not easily
measurable - than for the first option. This option depends on a good classification system of
ppps according to their risk, and on the acceptance of this approach by both the ppp industry
and the farming sector. One often observes a general aversion against high taxes.

A levy on ppps
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Instrument. The main focus of a financial levy is to raise revenue, which can be used to finance
programmes which reduce negative external effects of ppp use. The main objective of a
regulatory levy is to influence the behaviour of farmers in such a way that the use of and risk
from ppps is reduced. The levy is reimbursed to the same group that pays the levy, but with no
relation to their use of ppps. The two systems have strong links and have been investigated
together. As an example, the effect of a 10% levy on the sales of ppps is analyzed. The levy is
imposed on manufacturers and importers from outside the EU, which keeps administrative costs
low. No attention has been given to the expenditure side of the financial levy. A levy based on
the active ingredient content and a levy with reimbursement have also been investigated.

Effects. The analysis is based on experience in e.g. Denmark and Sweden. Levies are effective
with respect to a general reduction of ppp use, but they are not selective in taxing the more risky
ppps. Their efficiency for overall use reduction is reasonable, but depends on the levy and on
assumptions with respect to administrative costs and price reactions. For a 10% levy on sales,
we calculated a costs of 2.7 ECU per reduced kg of active ingredient. The efficiency of such a
financial levy depends very much on the targeting of the levy revenue. A levy per kg active
ingredient of 1.8 ECU raises the same revenue, but costs per kg reduction are slightly lower: 2.4
ECU/kg. Reimbursement of levies increases administrative costs.
Most problems of levies are related to their acceptability by farmers and industry, which can be
partly circumvented by a clear targeting of the revenue.

Marketable permits

Instrument. Marketable permits give owners the right to generate emissions or to use inputs up to
a specified quantity level. This instrument has raised interest with respect to uniform global or
even more local pollutants.

Effects. With respect to ppps, two of the main characteristics are different: (1) risk effects of
ppps are often very local; (2) ppps consist of several products which differ in effects. These two
characteristics make it very difficult and therefore inefficient to define and operate marketable
permits.

Premiums to prevent water contamination

Instrument. With preventive measures, the contamination in catchment areas for drinking water
can be reduced to meet the drinking water standards for ppps. This is an alternative to treatment
processes at the waterworks. The focus is on use. Farmers who reduce use of ppps (per ha) or
switch to other ppps with less environmental and health impacts, will be paid by the water
supply companies and indirectly by the water consumers. Contractual arrangements are used to
define obligations, compensations and checks. Furthermore the farmer could be monitored by
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the water supply companies by analyzing the pumped water. Payment can be arranged
according to use/impact reduction. The farmer will receive the maximum premium per hectare
when he/she uses no ppps at all, and it decreases to zero when a certain standard is exceeded.
The farmer should record the use of ppps at farm level, for delivering the right detailed informa-
tion.

Effects. The payments or premiums for a reduction of water contamination in water catchment
areas will work effectively for the area concerned. The premiums influence the amount and/or
kind of ppps which are used. They offer an incentive for reduction in use or substitution
between ppps, and because of that they reduce the environmental impact. They help to reduce
both the surplus use of ppps and the use of ppps which can be replaced by other ppps which are
also effective but have fewer consequences especially for water resources. For reasons of costs-
effectiveness, preventive measures together with a small treatment process are preferable in
comparison with relying only on cleaning afterwards in a technical water treatment process
(end-of-pipe technology). It is not possible to provide generally applicable answers to determine
which one of the two solutions (treatment or prevention) is less expensive, because the local
circumstances are the decisive factors. Prevention also serves other purposes in a specific area
like nature preservation, recreation, etcetera. Acceptability depends on the level of the
premiums in relation to the conditions. It is clear that this instrument will help farmers to change
their attitude towards farming methods with less environmental impact. Because the instrument
is based more or less on voluntary decisions and agreements stated in contracts, enforceability
seems to be a high.

Insurance against yield risk

Instrument. The instrument of insurance against yield loss is based on the assumption that
farmers apply ppps to reduce their yield risk. An insurance on yield loss replaces the farmer’s
incentive to apply ppps.

Effects. There is considerable discussion in the literature about whether ppps are applied to
reduce yield risk. Real evidence is lacking whether an insurance against yield loss reduces the
application of ppps. In recent literature, there is an extensive overview of the inefficiency of
insurance programmes. On the basis of this information, we conclude that yield risk insurance is
neither effective nor efficient. This makes it rather superfluous to give further attention to other
policy aspects.

Adjusting the agri-environmental measures of the CAP reform

Instrument. The agri-environmental measures are mainly directed at landscape and nature
preservation or they form a type of income compensation for existing farming practices. Within
Regulation 2078/92 it is possible to give a higher priority to measures directed at the
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environment and more in particular to reducing use of and risk from ppps. This can be
established by giving more attention (and spending more budget) to this part of the objectives.
Organic farming is one opportunity and more attention for premiums for reduced ppp use is
another option.

Effects. Effectiveness and efficiency are judged to be moderate. Acceptability of this instrument
 is generally speaking good, but enforceability of reduced ppp use is bad. An adequate control
requires extensive book keeping. The instrument is good in the other criteria.

Cross-compliance

Instrument. Income allowances and set-aside premiums are currently paid to arable farmers to
compensate them for cereal price decreases and for abolishing the deficiency payment system
for oilseeds and some protein crops (The MacSharry reform). The instrument of ’cross-
compliance’ adds restrictions in farming methods and land use to farmers who are eligible for
income allowances (and set-aside premiums). Restrictions are proposed with respect to ppp use
at the individual farm level.

Effects. Total ppp use in cereals, oilseeds and protein crops is about 30% of total ppp use.
According to Landell Mills (1996) it will be difficult to establish large reductions in ppp use on
these crops. Large variations between different farms and strong indications from other
research, however, provide evidence of both use and risk reduction options. The main problems
of cross-compliance with respect to ppp use concern the inacceptability and the inefficiency.
Farmers will be very reluctant to accept restrictions on their income compensation and set-aside
premiums. Reduction or change of ppp use requires detailed information at farm level, which is
very costly and reduces the efficiency of the measure. Moreover, the detailed information
required would make it necessary to introduce new administration within the EU at farm level
and for a selective group of farmers. A combination of continued income support and a levy on
ppps is more efficient.

PRIVATE LAW INSTRUMENTS

One instrument could be categorized as a private law instrument: a ppp reduction clause in land
lease contracts (24a).

Ppp reduction clause in land lease contracts

Instrument. Stimulating the possibility for contracting parties to agree on clauses prescribing the
reduced use of ppps. The incentive for the landowner may be that he wants to safeguard
environmental concerns in general, or specific concerns relating to the land he leases to the
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farmer, or to adjoining land that is not leased out. The incentive for the tenant is the lower rent
for land lease.
The percentage of land lease varies among member states: it is high in Belgium and low in
Ireland. EU member states have special laws prescribing the lease of land. Their aims are
usually twofold: to protect the farmer against the landowner, and to protect the general interest
of agriculture. These laws may block the opportunity for the landowner and the tenant to agree
on a reduction in the use of ppps. To enable the voluntary use of this instrument, national civil
or administrative law could be harmonised by an EU regulation. Standard contracts used for the
lease of land also have to be scrutinized for obstacles. An alternative for the voluntary use of the
ppp-reduced use clause is to make this clause a mandatory part of land lease contracts, by
changing national law where necessary to include good plant protection practice, stressing the
need for minimal use of ppps.

Effects. For the effectiveness of this instrument it is important that rent will be lower. Not every
landowner will be prepared to do so, only those with a particular interest in the environment. In
statistics of land lease no distinction is made between type of landowners. From land lease
statistics it can be derived that effectiveness will vary per member state. In general effectiveness
is moderate. Efficiency is high. Acceptability of voluntary agreements will be moderate. It will
probably be accepted when applied locally, as an exception in certain vulnerable areas, with a
lower rent. Enforceability is good, because it is part of the general enforcement of land lease
law. Because land lease laws vary, homogeneity will vary between member states. The
contractual relations will prevent large disturbances of property rights and income. Mandatory
inclusion of a reduced use clause in land lease contract will meet severe problems for several
policy criteria.

INTEGRATING INFORMATION AND SELECTING A MIX OF INSTRUMENTS

The report should lead to the requested instrument mix, which is both economically efficient
and environmentally effective, and advice on the distribution of responsibilities of the EU,
member states and regional authorities. This can only be done by, firstly, summarizing the
results of the PES-A programme and, secondly, giving an overview of the judgement for each
instrument. The selection of the mix of instruments will be done in two ways. Firstly, on the
basis of their general expected performance and, secondly, in relation to specific regional
conditions.

Results of PES-A programme

The first phase of the PES-A programme resulted in two inventory studies, one on ppp use and
the other on risk aspects, policies and policy options (CLM report). Directions for further
research were discussed in a workshop. The first phase provided a good start for further work in
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the second phase. In this second phase two reports focus on use and impact of ppps and three
reports on policy aspects (e.g. OWD report). The OWD report, which is most relevant, studied
motives, objectives and parameters from national policies which were introduced in addition to
the authorization policy. It also investigated the impact of Directive 91/414. From the national
surveys six clusters of possible instruments at EU level were derived.

OWD concluded that in virtually every member state studied registration programmes are
backed up by additional measures and the same could be proposed for the EU. In the short-term
instruments (four packages) should contribute to risk reduction and in the long-term (two
packages) to reduced dependency of agriculture.  
In addition to the reports from PES-A other reports are used like those of the OECD pesticide
programme and a study on the drinking water directive.

Judgement of instruments

Some of the instruments described above receive, when their effect is analyzed on an individual
basis, a negative judgement: recording of trade (2c), green labelling for consumers (10, second
option), abolishing short-term set aside (15a), marketable permits (19) and insurance against
yield risk (22). These instruments are dropped from further considerations.

Some of the instruments described above receive a plain, positive judgement: speeding up the
review programme (1b), reduction programmes (6), monitoring residues in water (7c),
integrated environmental programmes at farm level (9c), programme on resistant cultivars
(11a,1), recognition of integrated farming (12b,1), improvement of application technology
(13,1), covenant between EU and ppp industry on packaging or on monitoring (16d), high
uniform VAT on ppps (18a,1), a clear targeted levy (18b,1). Each of these instruments is, in a
first analysis based on general judgement, a promising instrument for an additional policy. A
bunch of other instruments were judged to contribute ’moderately’ to the requested mix of
economically efficient and environmentally effective instruments. At a regional level, however,
they might perform much better.

Mix based on the general performance of instruments

For most of the instruments only qualitative indications could be provided. In the following
approach three ’layers’ are defined. Instruments of the first layer will be included in the next one,
etc. So only the last layer contains all the instruments, which receive a plain or moderately
positive judgement. In this section, monitoring instruments are excluded.

The first layer contains six instruments which are either very efficient or which are assumed to
be efficient or form an important precondition for other policy instruments. Moreover, there are
no important problems with other policy criteria and they form a mix with respect to instrument
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categories and policy characteristics. So, the first layer contains:
- speeding up the review programme of plant protection products (1b);
- encouraging use/risk reduction plans (6)
- starting a programme on resistant and sensitive cultivars at EU level (11a,1);
- recognition of Integrated Farming/IPM (12b,1);
- test programmes for application technology (13,1);
- introducing a uniform high level of Value Added Tax (18a,1).
None of the instruments of the first layer can be replaced easily by any of the other instruments.
Other instruments require more time to be introduced, depend on the review programme or the
recognition of IF/IPM, or are less efficient.

The second layer adds all the other instruments which received a plain positive general
judgement:
- individual environmental programme at farm level (IEFP) (9c);
- covenant with ppp industry (16d);
- a clearly targeted levy (18b,1).
The third layer adds a number of other instruments, which may often function quite well at
regional level. It is a large variety, all of them received the general judgment ’moderate’, because
their performance on the judgement criteria was less convincing, but that often depends on
specific conditions.

After presenting the possible mix, a comparison is made with results in the OWD report and the
CLM report. At several places there was a lack of information. Clear judgments are missing in
the OWD report and that makes it difficult to compare results.
Most remarkable is that only two out of six instruments in our first layer has been investigated
by CLM. If comparisons were possible then the results were quite similar.

Mix in relation to specific regional conditions

The report sketches a methodology to develop policies at national and regional level. Because of
the highly intricate area of ppp use and ppp policy, a flexible approach, in which regions and
member states develop an important part of the policy instruments, seems appropriate. For each
’regional’ instrument of the instrument mix its characteristics are provided. The main task of the
European Union in this respect is to develop the required regulations and to subsidize initiatives
on the basis of performance measures, which have been arranged in advance.

CONCLUSIONS AND RECOMMENDATIONS

The report provides 32 conclusions and 25 recommendations included in Chapter 11.
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INTRODUCTION

1.1 Purpose

The project ’Analysis of additional EU policy on plant protection products’ is one of the six
projects in the second phase of the programme ’Possibilities for future EU environmental policy
on plant protection products’. Its main focus is to identify a set of additional policy instruments
in this policy area and to provide information on their possible effects. The background behind
the study programme is the Fifth Environmental Action Programme (FEAP; CEC, 1992a). Other
background information can be found in Europe’s Environment (Stanners and Bourdeau, 1995).

Modern agricultural practices have caused a substantial number of environmental problems.
The use of chemicals in agriculture decreased damages and/or increased yields, changed crop
rotation practices and lowered production costs. But the image of chemical based agriculture by
the general public deteriorated during the last decades. In several countries programmes have
been launched to reduce use, risk and emissions of or dependence on plant protection products
(ppps). Large variation in ppp use at individual farm level (LEI, 1994; Landell Mills, 1996) or
the promising results of integrated farming (Wijnands and Vereijken, 1992) suggest that large
reductions in ppp use can still be realized. Whether a similar reduction in risk of ppps will be
obtained is not very clear. Declining application rates, measured in kilogram of active
ingredient, may be misleading because of a switch to other chemicals (Stanners and Bourdeau,
1995). In any case, governments, but also farmers and the ppp industry should incorporate the
fierce reactions on incidents caused by ppps into their decision making.

The FEAP targets a significant reduction of the use of ppps alongside a conversion to
methods of integrated pest management (IPM), at least in areas which are important for nature
conservation. Input of chemicals will be reduced to the point that none of the basic natural
processes indispensable for a sustainable agricultural sector are effected, while harmful ppps
will be replaced. Agriculture is one of the fifth selected target groups.
With respect to instruments a strict implementation and enforcement of existing regulation is
proposed while a broadening of the range, including economic and fiscal measures, is discussed.
Several guiding principles are mentioned, like Polluter Pays Principle, the combination of the
principle of subsidiarity with the wider concept of shared responsibility and the principle of
substitution.

Actions are focused on recording and control of sales and use of ppps, on the promoting of
IPM and organic farming and on the management of water supplies. In our report a much
broader set of policy instruments is considered.

An ’additional policy’ at EU level is defined as ’additional to the current EU regulatory
framework and in particular to Directive 91/414’s authorization policy’. Also attention will be
paid to possible adjustments of the Common Agricultural Policy (CAP), for example
Regulation 2078/92 (the environmental regulation framework). The European Union has
included a large number of directives and also several regulations which have consequences for
the application of ppps and more specifically for the judgment of their effects. Several directives
and regulations still have to be fully implemented by member states, moreover some of them
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contain a time schedule for introduction. As long as the main focus of EU legislation is on plant
protection products, this might be called ’current and pipeline EU ppp policy’. Our analysis takes
this as given, although changes in such instruments which require decision making at EU level
belongs to ’additional instruments’. Special attention will be given to instruments like training,
education and awareness, registration of trade, economic instruments and eco-labelling.

The main purpose of the study is to make an assessment of possible policy instruments for
reducing the use and/or riskiness of ppps. We give attention to increasing the effectiveness of
current and likely new policy, including the EU environmental regulation framework and the
Common Agricultural Policy (CAP).

1.2 Methodological background

The basic framework for the analysis of policy objectives and policy instruments will be derived
from a Dutch Scientific Council report on environmental policy (WRR, 1992) and the Fifth
Environmental Action Plan (1992). In the WRR report the type of environmental problem is
important for which type of policy instrument is adequate. The FEAP sets clear targets and
indicates a number of policy principles and policy instruments.

The analysis of policy instruments with respect to ppps starts from the following
background:
1. There is a large variety of climatic conditions, soils, existing cropping patterns, pest pressure

and available knowledge on risk reduction in ppp use between different regions;
2. There is variation in attention to human health risk, workers protection, and environmental

risks of plant protection within the EU. Countries or regions within the EU are in quite
different stages with respect to problem perception, monitoring and use of policy
instruments;

3. There is variation in the willingness and ability of farmers to implement new methods to
reduce risk within the EU;

4. Any policy on ppps should function within a single European market, which implies that
price differences of tradeable inputs and outputs are difficult to realize and justify;

5. Existing regulations, among others Directive 91/414 on approval and Directive 80/778 on
drinking water, form to the starting conditions for every policy proposal;

6. The CAP is in transition to a more market oriented policy, but also with increased attention
for regional production conditions.

The first three starting points, and (partly) the sixth, direct policy proposals to adjustments to
national, regional or local conditions. If differences are large, policy instruments should be
adjusted to regional/local conditions to find solutions, which function well under specific
circumstances. From an EU perspective clear targeting of policy performance will be required,
to see which results will be achieved.
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1.3 The situation of plant protection product use in EU agriculture

It is very difficult to characterize the situation of ppp use in the European Union and the
member states by means of a small overview table. However, we assume that it will help the
reader to put the situation into perspective. Here one should realize that regional and crop
differences cancel out in large countries. Because data for one year depend on random aspects in
weather, pest patterns and prices, we used averages of a three year period.

Table 1.1 Overview of ppp use characteristics in the member states of the European
Union in 1993 - 1995

Country
Arable and
hort. area
incl.set aside
(1000 ha)

Average
Crop value
1992 - 1994
(million
ECU)

Average
Sales of
ppps 1993 -
1995 (tons
AI)

Sales of
ppps (kg AI)
per ha

Sales of ppps
(kg AI) per
1000 ECU

crop produc-
tion

Austria 918 1481 3669 4.0 2.48
Belgium 747 2600 10282 13.8 3.95
Denmark 2460 1921 4277 1.7 2.23
Finland 999 1516 1180 1.2 0.78
France 15865 22061 88492 5.6 4.01
Germany 11359 12283 29350 2.6 2.39
Greece 2111 5914 9260 4.4 1.57
Ireland 155 532 2523 16.3 4.74
Italy 8464 20969 78394 9.3 3.74
Luxembourg 58 38 (253)

1)
4.4 6.72

Netherlands 839 7224 11284 13.5 1.56
Portugal 1578 1362 9426 6.0 6.92
Spain 12888 13099 29501 2.3 2.25
Sweden 1394 739 1621 1.2 2.19
United
Kingdom

5186 6722 33240 6.4 4.95

1)
 Sales data of 1991

Source: CEC, (1996c, table 3.1.5, 3.5.2.2, 3.5.7.2) and sales data drawn from EUROSTAT,
(1995, 1996, 1997), ECPA (1997), NEFYTO (1995, 1996), AEPLA
(1997), Emmerman (pers. comm., 1997).

Two different characteristics are important: the intensity of ppp use, mostly measured by means
of kilogram active ingredient per hectare, and the efficiency of ppp use, mostly measured by
means of kilogram of active ingredient per unit of crop production. The two characteristics are
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shown in last two columns of table 1.1. There is a large difference between both measures in the
countries of the EU: observe the Netherlands where ppp use per hectare is very high, but it
scores at the lower end per unit of crop production and Portugal with the highest use per unit of
crop production, but roughly ’average’ in sales per hectare.

Several disturbing elements influence the ’overall picture’ provided in table 1.1. Besides
incidental factors, we mention: (1) the share of ppps used on grassland, which pushes up the
data of Ireland and Luxembourg; (2) the high price level of agricultural products in Finland (and
to a lesser extent in Austria), which leads to a high efficiency level. Moreover, most interest
goes in the direction of emissions of ppps to the environment and health risk elements;
sometimes compared with the benefits of ppp use. The damage caused by ppp use has been
studied by Pimentel et al. (1991, 1993) and Waibel and Fleisher (1996).

1.4 Overview of the report

The report provides a systematic overview of additional policy instruments, which are
categorized according to a classification system. The ’hard core’ of the report consists of
defining, elaborating and judging these instruments on the basis of a number of relevant policy
criteria.

Conclusions of several other studies of the second phase, an OECD workshop, reports of the
first phase and other relevant information

1
 will be incorporated. The relation with the report of

Oppenheimer, Wolff & Donnelly (OWD, 1996) is strong because this report made an inventory
of policy options as perceived by experts in six member states. Here the experiences in the
member states played an important role.

In chapter 2, after a short introduction on the current EU ppp policy, a general overview is
provided of the main groups of environmental policy instruments and their functions. Chapter 3
gives the background for analyzing the effects of additional policy instruments. It contains an
elaboration of objectives of an additional policy and an overview of policy instruments that
might be analyzed and the criteria used for this analysis.

                                                
     

1
 Here a short overview is given of the relevant products, which are also in the list of references. The reports

of the first phase are:
- pesticides in the EC, Agricultural Economics Research Institute;
- towards a future EC pesticide policy, Centre for Agriculture & Environment;
- proceedings of a workshop on the sustainable use of plant protection products in the EU, Commission of the

European Communities.
The studies of the second phase are:
- regional analysis of use patterns in six EU countries, Landell Mills Market Research Limited;
- further analysis on presence of residues and impact of ppps in the EU, Soil Survey and Land Research Centre

Cranfield University;
- elaboration on possible arguments and objectives of an additional EC policy on ppps, Oppenheimer Wolff &

Donelly;
- analysis of agricultural policy in relation to the use of ppps, The Produce Studies Group.
The OECD workshop is:
-report of the OECD/FAO workshop on pesticide risk reduction, Uppsala.
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Chapters 4 to 9 contain a systematic overview of various coherent sets of instruments and
their effects in the area of ppps, following the categorization of chapter 2. Chapter 10 brings all
information together. Here, conclusions will be drawn for specific (groups of) instruments and
attention will be paid to an instrument mix, both economically efficient and environmentally
effective. Results are compared with other reports. The position of the EU is discussed in
relation to decision making at federal, national, regional and local level. Chapter 11 contains
conclusions and recommendations.

A glossary is included and appendices contain background information or in depth analyses,
which are used in the main text.
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CATEGORIZATION OF INSTRUMENTS

2.1 Introduction

Before going into detail on additional policy instruments, we provide the reader with a
condensed overview of existing policy in Figure 2.1. Community legislation is ordered
according to the ppp production chain: it starts with the development of ppps and it ends with
the residues of applying ppps. This overview illustrates that existing policy has been developed
during a long period, mainly in the form of directives. Directive 91/414 is the most important
one, because of its special focus on the development, approval and use regulation of ppps.
Restrictions, which follow from other directives (crop residues, ground water, drinking water
and surface water) are intended to be included in the process of developing and applying
Directive 91/414. EU policy on development, authorization and use of ppps is recent: it tries to
unify principles used in the authorization process used by member states. But it will be clear
that also other issues are covered by legislation of the EU. Integration of environmental policy
in the Common Agricultural Policy is one of the main purposes of Regulation 2078/92. Its
effect is investigated by Produce Studies (1996).

Reports by CLM (1994), OWD (1996) and OECD (1996e) provide an overview of policy
instruments with respect to ppps. Gren (1994), Isermeyer (1994), Oskam et al. (1992) and WRR
(1992) also deal with instruments to reduce use and risk of ppps. In chapter 3 this issue will be
elaborated.

In this chapter we will discuss in a general way different categories of instruments and the
basic principles of their function. There is an extensive literature, both theoretical and empirical,
to identify and discuss policy instruments (see e.g. Baumol & Oates, 1988; Bohm & Russell,
1985; Opschoor & Vos, 1989; Opschoor & Turner, 1994b; Perman, et al., 1996; Tietenberg,
1994; WRR, 1992).

In this report we distinguish six main groups
2
 of instruments:

1. Regulation
2. Information, persuasion and awareness
3. Technological and institutional change
4. Arrangements between governments and organisations
5. Economic incentives
6. Private law instruments
They will always be discussed in this sequence.

                                                
     

2
 The National Environmental Plan of the Netherlands distinguished: (1) regulatory instruments; (2) financial

instruments and (3) persuasive instruments. The Scientific Council (WRR, 1992) distinguished: (1) direct
regulation; (2) financial instruments; (3) civil law; (4) social rules. Our division here is more detailed. The
division can be even more detailed. A working group of the Uppsala workshop  distinguished: (1) regulatory
instruments, (2) research and development (3), economic instruments, (4) farm management instruments, (5)
advice, education and training, (6) monitoring and evaluation, and (7) improving policy framework.
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Regulation is the most important set of instruments in this policy area. In regulation
objectives are achieved on a mandatory basis and the position of the government is central in
regulation. Other instruments often also require regulation, although that might not be their
main characteristic. ’Information, persuasion and awareness’ functions just the opposite,
compared with regulation, although the initiating role of the government is often obvious:
objectives are achieved on a voluntary basis. ’Information, persuasion and awareness’ acts
directly on agents in the ppp chain. ’Technological and institutional change’, however, acts much
more indirectly because either technology or the institutional organisation will be changed, with
the intended change of behaviour which follows from that. The government might come to an
agreement with an organisation to reach certain objectives. The role of the government is
limited to observe whether objectives are reflected sufficiently in the agreement and to
monitoring the effectuation of the agreement.

Economic incentives and private law instruments are characterized by the methods used to
reach objectives. For economic instruments, the government is mostly the initiator. Economic
instruments are also combined with some of the other instruments (e.g. stimulating
technological change by subsidizing new technologies). Private law instruments are rather
general and can be applied in nearly every situation. It is the only group of instruments where
the government stays uninvolved: only the legal basis is prepared at national level. As indicated,
each group of instruments has special characteristics. We intend to classify instruments
according to their main characteristic. In practice, several different characteristics of a single
policy instrument might play a role in the overall reduction of ppps.

2.2 Regulation : Figure 2.1 Overview of existing Community legislation related to pps
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Present EU policy instruments nearly all belong to the category of regulation (see Figure 2.1):
approval of ppps, application rules, requirements with respect to trade and storage of ppps, food
and worker safety limits and also the ground water and drinking water standards. Because ppps
are - by purpose - harmful for organisms, and in general may affect human health, much
regulation has been established. The general background of all regulation is that individuals
within a society would not use ppps correctly without regulation. Horowitz (1994) investigated
the preferences for pesticide regulation in the USA and concluded that consumers have a high
preference of pesticide regulation compared with other measures which might save lives. More-
over, the knowledge and information resulting from the regulation process is helpful - and often
a prerequisite - for all other policy instruments.

In the areas of food protection, workers’ protection and approval of ppps there is no
discussion on the justifiability of regulation. Precise definitions are very important and this is
one of the strong aspects of regulation (WRR, 1992, p. 56). It belongs to established policy and
will not be considered here, except for the observation that the regulation process generates
information that can be used elsewhere.

2.3 Information, persuasion and awareness

In the broad category of policy instruments we see that extension and education play an
important role in reducing the use of ppps. Information, persuasion and awareness are the
general objectives. The group of communication instruments that is used to reach these
objectives is diverse and contains many options to achieve so called ’win-win’ situations (WRR,
1992, p. 98-106). In many countries one can find special programmes for extension and
education in which a miscellaneous set of activities can be distinguished.

Extension in general can be operational as an independent instrument or as a supporter of
other instruments. The ultimate result is a voluntary change in people’s behaviour. A distinction
can be made between compulsory and voluntary changes of behaviour.
Compulsory changes can be achieved through e.g. regulation and laws, and there are sanctions
against evasion. Extension and education play a minor role, mainly in the transfer of informa-
tion about these rules and laws. Extension and education play a major role in cases where
voluntary changes of behaviour are strived for. The general idea is to get people motivated to
implement the changes. The use of extension in combination with other instruments, for
instance financial incentives, can be very effective (Proost and Vogelzang, 1996).

Bruckmeier and Teherani-Krönner (1992), seeing political regulation as part of a larger and
more complex process of social change, make a distinction between 'soft' and 'hard' measures.
By 'hard' they mean statutory regulation and financial incentives. Extension and education are
part of the 'soft' measures. Actions within this category may be of the moral persuasion type or
self-regulation. This last type is reserved for private initiatives, while the first type can come
from both the government and private organisations.

In the case of environmental problems in agriculture we want farmers to change their
farming practices and finally change their farming system. This is a time consuming process in
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which extension has proven to be a valuable instrument creating awareness and informing or
even persuading farmers. Extension can lead to permanent changes in behaviour because it
contributes to changes in attitudes. Other positive aspects of the use of extension is that farmers
are already used to these services and costs are relatively low in comparison with inspection,
control and sanctions.

In some European countries the governmental extension services are being privatized.
Activities aiming at awareness raising and persuasion, as mentioned before, are then brought
under special projects with external funding from, for instance, the government or farmers’
organizations.

National surveys in member states (e.g. the Netherlands, Denmark) have shown that
extension contributes to the acceptance of environmental policies in agriculture (Proost, 1995).
Successful results are being reported not only from the national level but especially from
specific regional programmes.

The use of communication instruments motivating farmers to make voluntary changes are
most effective within a certain regulatory framework. With statutory regulation on the
background farmers will speed up changes and anticipate future measures. But this will only
work under the condition that environmental policies underlying these measures are accepted.
Secondly, farmers must have some confidence in government intervention. Farmers are willing
to invest in a more sustainable agricultural production and take their responsibility. However, in
return they expect a government which punishes ’free riders’ and which doesn’t interfere with
their farming enterprise nor menace its future existence. Finally farmers ask for a certain flexibi-
lity in the implementation of the measures at farm level.

Rogers (1983) developed a model for the adoption of innovations in agriculture, mentioning
five factors which are of vital importance to the rate and the degree of the voluntary
implementation of new technology. These factors are: 1) relative advantage, 2) compatibility
with existing values, 3) complexity of the innovation, 4) potential for use at a trial basis and 5)
ability to observe results. When speaking of environmentally friendly crop protection this model
is very useful, but with adaptations. The changes in farming practices for instance towards
integrated pest management, are more complex. It is not a matter of acceptance of a single
innovation, but rather of a continuous learning process. During this process risk perception,
objectives and basic assumptions are changing. In paragraph 5.1 on Integrated Environmental
Programmes at Farm level (IEPF) this learning process at farmer level will be discussed in more
detail.

2.4 Technological and institutional change

Both technological and institutional change are instruments which act indirectly on agents
within the society. Technologies and institutions set the conditions for individual decision
making. Those conditions might change during the course of time or governments might
contribute to such changes. Because of their indirect nature these instruments reach a high level
of effectiveness and efficiency in the long term. Often, there is an ’automatic’ (or exogenous)
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component in technological and institutional change, making it easier or more difficult to obtain
policy objectives. Technological and institutional change as policy instruments, however, differ
from these exogenous developments. As a policy instrument conscious decisions are made
either for directly or indirectly changing conditions and to affect the decisions of e.g. producers
or consumers.

Environmental problems are often caused by inefficiencies. Technological change which
removes those inefficiencies, e.g stimulating volume reduction of ppps while maintaining yield
at the same level, is therefore a very effective environmental policy. Similar arguments can be
used with respect to institutional change. If institutions function in such a way that policy
objectives and instruments receive adequate attention, then large parts of problems might be
solved.

Inefficiencies are sometimes caused by lack of insight into the interactions between certain
cultivation techniques or between the effect of a ppps and some abiotic stress or growth
reducing factor. This also works the other way: environmentally friendly reduction of ppps
might enhance the occurrence of pests which were initially suppressed.

Technological and institutional change, however, often requires sufficient regulation, the
right economic incentives and good information. As a policy instrument, technological and
institutional change is often related to other instruments. In fostering ’Good Agricultural
Practice’, integrated farming, organic farming, field margins, etc., technical and institutional
change is the main instrument to achieve policy objectives (Jordan, 1993). Therefore, it seems
justified to distinguish a separate category. Current EU policy which makes use of this type of
instrument is e.g. Council Regulation (EEC) No 2078/92.

2.5 Arrangements (covenants)

Covenants might be defined as incomplete contracts between governments and organisations.
Their main intention is to agree (on the basis of joint interests) on a number of targets
formulated explicitly. If those targets are costly, then the main reason why organisations are
interested to agree those targets is the threat of other policy instruments, which might hurt them
even more. The main assumption behind this type of policy is the relatively low information
and monitoring costs for the particular organisation to achieve policy targets. Information,
implementation and monitoring costs might be very high for governments, without the cooper-
ation of organisations.

2.6 Economic instruments

This category of instruments uses economic incentives to achieve environmental or other goals.
The basic method provides the individual decision maker a sufficient money incentive to bring
individual objectives in line with objectives of the society.

Together with economic instruments, the property rights issue plays an important role. This
is illustrated first by a simple example. Let’s assume that the government has doubts about
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charging or subsidizing a polluter to prevent pollution. If the same amount of money per unit of
pollution is used, the results with respect to pollution are - at least in theory - equal. The
resulting income distribution, however, is different. If the polluter is charged, then the Polluter
Pays Principle (PPP) holds, property rights do not allow pollution and a polluter has an income
loss. With a subsidy, the polluter is compensated for reducing the pollution and will always see
an income gain. The opposite holds for the government.

Several books, articles, chapters and reports have been written on economic instruments in
environmental policy (see e.g. Bohm & Russell, 1985; Opschoor & Vos, 1989; Turner &
Opschoor, 1994; Perman et al., 1996; Hanley et al., 1997, Chapter 3). Economic instruments are
not used intensively in environmental policy (De Savornin Lohman, 1994) and this is especially
true for policies relating to ppps (see e.g. Oskam, 1997). Only a few examples of
straightforward economic instruments are available. Often economic instruments are used to
support instruments in other categories.

This report, however, is focused on additional EU policy instruments and economic
instruments might be among them. The main objective of economic instruments is to give
economic agents incentives to reach goals that differ from their private goal, without using these
instruments. There is a wide variety of economic instruments, e.g. (Opschoor, 1991; Opschoor
& Turner, 1994, p. 33; WRR, 1992, p. 75-92):
- charges;
- subsidies;
- tradable permits;
- deposit-refund systems;
- compliance incentives.
Theoretically, some of those instruments are equal if certain conditions hold (see e.g. Perman et
al., 1996, p. 231). Examples are charges and tradable permits leading to the same level of
pollution. But with respect to property rights/income distribution, organisational efficiency and
perceived burden, various economic instruments might perform differently. Explicitly analyzing
those instruments is necessary.

Often economic instruments are used in combination with regulation. Moreover, they require
at least a legal basis. Favourable aspects of economic instruments might be their effectiveness
and efficiency, but this has to be made clear in comparison with other instruments. Besides that,
there are more relevant criteria in evaluating alternative policy instruments.

A working group of the Uppsala workshop studied how economic instruments could help to
reduce risks. The group developed a list of possible economic instruments that may have an
impact on ppps use or risk reduction measures. It also identified criteria which may help in
deciding whether to introduce a particular economic instrument or not. Finally the group
attempted to evaluate a number of economic instruments in the light of the criteria it developed.
It developed a matrix as a tool for evaluation (OECD, 1996d).
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2.7 Private law instruments

In addition to public law arrangements pertaining to the use of ppps, the entrepreneurs
themselves can make voluntary arrangements in private law to regulate the use of these
products. There is a wide range of possible arrangements, among these are contracts, property
rights and the creation of legal personality. In a contractual agreement agricultural practice can
be defined. Existing property rights can be limited through the creation of reduced property
rights, or new property rights come into existence, such as trade marks and eco labels. Environ-
mental co-operatives are but one example of the incorporation of initiatives through the creation
of a legal person.

Private law instruments must be differentiated from the other (quasi) legal instruments listed
in 2.1, regulation and arrangements or covenants. Private law instruments are as binding as
regulation, but they are different, because they are created by private parties, are voluntarily
entered into, or acquired by succession. Government authority as such takes no part in private
law. Public authorities can enter into private law contracts or property constructions, but then
act as a private law party. Private law instruments have to be differentiated from covenants as
the latter create merely ’soft law’ that is not enforceable through the judicial system.

If government wants to use private law as an additional instrument to reduce the use of ppps,
it must create incentives for the parties involved or clear up impediments that may prevail in
private law. An example would be to keep land clean of weeds under all circumstances.

As an additional instrument to stimulate the reduction of ppp use, property of land, or
contractual relations with respect to land, are obviously important. The legal situation of
agricultural land can run through a wide variety of full ownership in the hands of the
agricultural producer, through various private law limitations on property rights, to contractual
relations regarding the use of land for agricultural purposes. In these legal configurations two
main categories can be distinguished: the relationship of the agricultural producer to private
persons having rights with regard to the land which he uses for agricultural production, and the
relationship of the agricultural producer to private persons having rights with regard to land
bordering to his acreage.

In contracts landowners and land users can make an agreement on the application of ppps.
These contracts can bind the farmer to a reduction or to a specific application through time
taking into account climatic or ecological conditions related to the management of agricultural
production and ecological protection. These contracts can be fine-tuned between individual
farmers and landowners, or can be fitted into regional arrangements, or type of farming
arrangements, which are often classified as covenants.

In regional arrangements a network of farmers, nature conservancy and other users in the
area can be built up consisting of bilateral or multilateral contracts containing clauses relating to
the use of ppps.

In addition to contractual relations or the limitation of property rights through the creation of
reduced property rights, a third category of private law instruments is the incorporation of
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initiatives aimed at reducing the use of ppps.
The creation of an environmental co-operative is an example of such an incorporation. The

foundation of an organisation with an independent legal identity creates an institutional arrange-
ment for co-operation between farmers with more continuity, coherence and decision making
power than contractual arrangements. The members of this co-operative combine to manage
their farms according to a certain standard which they have agreed upon among themselves.
This standard can contain arrangements on the use of ppps. In return for the application of this
standard the environmental co-operative tries to acquire advantages such as benefits from water
boards or environmental agencies that pay for the reduction of damage to the environment.

Another source of income related to the reduced use of ppps arrives from the use of trade
marks or eco labelling which indicates the production circumstances under which the agricul-
tural products were grown, thus creating a special niche in the market for which a special price
or a preferred outlet can be found. These trade marks can be linked to various organisational
structures. The regional environmental co-operatives are only one type; another example is a
trade mark organisation targeting particular types of farming irrespective of a regional combina-
tion.

These instruments have their background in the work of Coase (1960). A solution obtained
by bargaining or the real/expected result of a judgement in a private law dispute is the driving
force of the behaviour of individual agents.



C H A P T E R  3

SELECTION OF RISK MANAGEMENT ACTIVITIES

3.1 Introduction

This chapter first provides information about perceived objectives of an additional EU policy
(3.2). Because management of risk of ppps is an important objective of current policy and
probably also in an additional EU policy, in 3.3. an overview is given of opportunities of risk
management in the production chain. This overview includes opportunities of technological
change in use and application of ppps in agriculture. In 3.4 the emphasis is on the possible
activities to reduce risk associated with use of ppps. A broad inventory of policy instruments,
which builds mainly on preceding work in the PES-A research framework, is made. From this
inventory promising instruments are selected. In 3.5 it is explained, in general terms, how
criteria, like for example (cost) effectiveness, will be applied to evaluate relevant policy
instruments.

3.2 Objectives of an additional EU policy

To make a comparative analysis of instruments to increase the effectiveness of current and
likely new EU policy, it is very important to be explicit about the perceived objectives of
society.

In using ppps at least four types of risk matter: (1) risk to persons applying them (2) risk of
residuals in water and food products, to persons consuming those products (3) risk of emitted
ppps to the environment (ground water, surface water, soil, wildlife) and (4) risk of crop losses
and quality changes due to lack of adequate ppps. Within these types of risk one can distinguish
between short-term and long-term risks. The main objective of policies with respect to ppps, is
to find a balance of these four types of risks. Or in other words, if the fourth risk is described as a
prevention of loss, as a benefit, find a balance between benefit and risk. Balance, in this case,
means a broadly acceptable combination of risks and benefits.

The EU has committed itself, with the adoption of the Fifth Environmental Action Plan
(CEC, 1992a) to reducing the impacts of ppps to the point where natural resources (water, soil,
and genetic resources) are maintained and agriculture is sustainable. From Directive 91/414 it
can be derived that authorized ppps have good efficacy and acceptable impact, when used
properly.

CLM (1994a) advocated minimum use of ppps, while ensuring sustainable crop protection,
as the central objective for an EU ppp policy. The CLM study mentions the reduction of the
emission of ppps into the environment and the reduction of the dependence on the use of ppps as
specific objectives. The CLM study advocated also the use of appropriate indicators, in order to
be able to evaluate the achievement of the objectives (and targets set).

OWD (1996) provided a focus for further discussion on possible directions of an additional
EU policy. Table 3.2.1 shows the ranking of possible objectives. This is based on the
preferences of policy makers and other experts on the objectives of additional ppp policies in
the six member states in the study. A weighting of the ranking according to Article 148(2) of the
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Treaty of Rome
3
 did not influence this ranking. For two reasons one has to be careful with the

results: (1) another definition of the objectives of the additional policy of the six member states
probably results in a different ranking; (2) the inclusion of additional ppp policies of other
member states and thereby other policy makers and experts than those in the OWD study might
influence the ranking. Risk of ppps also has other subjective elements and it is this subjective
risk associated with ppps that policy makers are confronted with.

Table 3.2.1 A hierarchical ranking of possible objectives of an additional EU policy

Ranking Objective

1 Reduction of risk to consumers’ health through protection of water resources
used for human consumption

2 Reduction in emissions to the environment

3 Reduction of load to surface water and/or the marine environment

4 Reduction of risk to consumers’ health from residues on food

5(tie) Promotion of alternative methods of pest control

5(tie) Improvement of technological base for, i.a., application of ppps

Source: OWD (1996, p. 61) (Member states involved: Denmark, Germany, France, Italy, The
Netherlands, Sweden)

For now we conclude that the main objective of policies with respect to ppps, is to find a
balance between the benefit (the prevention of crop losses)

4
 and the three types of risks: (1) risk to

persons applying them (2) risk of residuals in water and food products, to persons consuming
them (3) risk of emitted ppps to the environment. The strategy to achieve this is to use ppps
properly. To control whether ppps are used properly residuals of ppps should be monitored
adequately. In cases of high risks, use and application should be adjusted, need of use should be
proven, use, pest and crops should be monitored adequately.

If the objective and strategy are clear then the next important problem to be solved is: how
can progress be measured? Where the CLM study speaks about ’indicators’, the OWD study
uses the word ’parameter’. Here the wording ’indicator’ will be used. The OWD study (p. 62)

                                                
     

3
 The ranking of common concerns, possible motives and objectives is weighed according to Article 148(2) of

the Treaty of Rome. This article provides that, where the Council acts by qualified majority, votes of the member
states are to be weighted. The following weights occur: Denmark (3), Germany (10), France (10), Italy (10),
Netherlands (5), Sweden (5). This weighed ranking is applied in the OWD-study.

     
4
 The benefits of ppps will be analyzed in another (sixth) project in PES-A and will therefore receive only

limited attention in this report.
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mentions some parameters that are in discussion, but not broadly accepted within the EU. Only
if there is a number of indicators that is broadly accepted within the EU, a selection of risk
reduction activities can be made in a more objective way. If this set is not available one can only
make the selection as explicit as possible by arguing. Appendix I contains some general ideas
about measurement of progress in reduction of risk associated with ppps. The conclusion from
this appendix is that the measurement of progress of reduction in risk associated with ppps
usually requires several indicators. The most well known indicator is sold quantities of ppps. In
one case spraying activity in the field is used as an indicator for environmental impact.

In this report we will analyze risk reduction over and above that obtained via use reduction.
One reason is that a reduction in use per hectare by the year 2000 is an aim for agriculture
(CEC, 1992a). Another reason is that some research reports of the second phase of PES-A,
namely the studies of Landell Mills and of Produce Studies, mainly deal with use (TERMS,
1995).

3.3 Opportunities of risk management in the production chain

First we will discuss on risk in relation to crop protection. A short but general discussion on risk
provides a background to this whole issue. Risk and uncertainty play an important role in
economics, mainly in relation to decision making. Often the classification of Knight (1933) is
followed, where risk is related to an uncertain event, with known distribution function, while
uncertainty is defined as an uncertain event with unknown distribution function.

The general perception of people about risk is mostly unspecified. It is often a combination of
’undesired consequences of actions’, together with ’risks’ and ’uncertainties’. Within this
framework, undesired consequences of actions can be classified as certain events with supposed
negative consequences. These characteristics imply that the subjective probability of such
consequences are one or nearly one, but the size of the negative effects are quite uncertain and
subjective.

A more formal definition of risk (R) might clarify the above mentioned characteristics. R is
the product of the probability of an event (p) and the size of the loss (L) resulting from that
event: R=p*L. Within this definition ’risk’ is defined as an event for which the probability (p) is
known: 0<p<1. Uncertainty is an event for which the distribution of p is unknown, but one may
form a subjective guess. Undesired consequences might be classified as a situation where p=1
and L is the - often unknown - loss.

Crop production typically gives many risks, uncertainties, and undesired consequences of
decisions. So does the application of ppps.

Theoretically, the application of ppps should be up to the level where marginal net benefits
of the farmers applying them are just equal to the marginal value of all risks for food, workers
and the environment. Presently, but also in the future, it is an illusion to assume that such
application levels can be calculated in the highly intricate area of ppps. Therefore, the system
works with a lot of regulation.

Risk aspects of ppps are mainly managed by authorization: an ex ante performance check of
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active substances and ppps. In this context the approach of risk assessment should be mention-
ed. Johnen (1997) distinguishes three stages in risk assessment: (1) establishment of compound
specific toxicity; (2) evaluation of hazard; (3) assessment of the actual risk. The EU has laid
down the principles for assessment of risk to man and environment in Commission Directive
93/67/EEC, namely: hazard identification; as appropriate, dose - response assessment, exposure
assessment and risk characterisation. In the EU risk assessment of ppps will be done according
to the Uniform (authorization) Principles of Directive 91/414/EEC. Hazard assessment is done
according to classification criteria as laid down in Directive 67/548/EEC for active substances
and in Directive 78/631/EEC for products.

Figure 3.1, which is derived from Directive 91/414, from the Uniform Principles (CEC,
1994d), gives an impression of the risks of application of ppps and how the assessment is done.
The impact on workers arising from ppps is measured by the Acceptable Operator Exposure
Level (AOEL). The Toxicity Exposure Ratio (TER) is a measure for the impact on non-target
species like birds, aquatic organisms and earthworms, while the Hazard Quotient (Exposure
Toxicity Ratio) is a measure for the impact on non-target species like bees. The impact of
residues of ppps on human health is measured by the Acceptable Daily Intake (ADI). Maximum
Residue Levels (MRLs) are a measure of Good Agricultural Practice (GAP). An acceptable risk
is obtained by using safety margins, which vary per hazard. Recently, more emphasis has been
put on the spatial component of risk assessment in authorization. A prototype of a decision
support system is developed (Beinat and Van den Berg, 1996).

With respect to the harmonization of (environmental) risk assessment and risk management
the pesticide programme of the OECD is of importance. Since the notification of Directive
91/414 five workshops have been organized (OECD, 1996b, p. 41): (1) the Washington
workshop (10/92; the first reregistration workshop); (2) the London workshop (5/94; on
environmental hazard/risk assessment); (3) the Bilthoven workshop (10/94; the second re-regis-
tration workshop, results of a pilot project of seven pesticides); (4) the Uppsala workshop
(10/95; a workshop on risk reduction); (5) the Schmallenberg workshop (11/95; on
environmental risk assessment/risk mitigation, based on case studies). In the appendices I and
II, results of the Uppsala workshop, which focuses on risk management, have been discussed.
The Schmallenberg workshop reached, according to the organization, the following results
(OECD, 1996b, p. 10): (1) a clear understanding of how various countries perform
environmental risk assessment for ppps and decide on risk management measures as a
consequence of the assessment; (2) necessity of a common strategy and a list of priorities in
order to deal with the harmonization in a systematic matter; (3) necessity of a close international
cooperation; (4) priorities for activities of the OECD (all improvements of the hazard
assessment). If we focus on risk management/mitigation (as part of the registration process) the
following observations can be made: (1) it gets (in this context) no high priority for activities of
the OECD; (2) remarks with respect to risk mitigation are quite general; (3) user education pro-
grammes, guidance/codes, use restrictions, labelling and management plans appear to be
appropriate options; (4) main concerns are expressed in relation to communication,
enforceability and effectiveness in mitigation measures. Figure 3.1 ppp chain :
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Except for harmonization of authorization and risk assessment, Directive 91/414 is also of
great importance with respect to the harmonization of the data (CEC, 1991c; 1993; 1994c;
1994e; 1995c; 1996a). There have been quite a few changes after the notification of the
directive in 1991. These changes after the notification were necessary to be clear about the data
requirements, but they have made the first years of the harmonization quite complicated.

If the regulation costs are completely passed to the users of ppps, then eventually the external
effects are incorporated in the price of ppps and an optimal application level might be reached.
Under such conditions, the efficiency of the regulation system is the most important issue. If
farmers are conscious users supported by adequate information and applying the relevant
technologies and if no large disturbances are introduced in the prices of inputs and outputs, then
there is no reason to assume inadequate use of ppps.

In addition to the risk assessment during authorization ppp problems come to light post-
registration, once the product is marketed and in use. Frequently, as in the case of water
contamination, these problems arise as a result of legitimate use by farmers, and not illegal or
other misuse.

Besides an overview of risk aspects of ppps, Figure 3.1 also shows the ppp chain. This
scheme provides information at every step of developing, producing, distributing and applying
ppps. At every link in this chain policies are in operation or can be formulated. Policies can also
focus on (links in) the ppp chain. This research focuses on use (volume and application), not on
production of ppps. So, its main focus is on technological change in agriculture and much less
on technological change in the production of ppps. When speaking about workers’ risk it should
be kept in mind that these are workers in agriculture and not in ppp industry. However, if it is
relevant to include developments in (packaging of) ppps, relevant policy instruments will be
incorporated. Figure 3.2 also shows a production chain, but now the food chain with
special attention to the position of the ppp-producing industry. The food chain also gives an idea
where policies with respect to ppps operate. We indicate the following places: (1) At the
boundary between the ppp-producing industry and agriculture. Here the intermediate trade
sector is also included. Approval of ppps, permission to store and trade ppps, etc. are all types of
measures at this place of the food chain. (2) Policies might directly influence the use of ppps in
the agricultural sector. Good examples here are regulation of the use, storage and application of
ppps at the farm. (3) Within the food chain monitoring takes place close to the consumer, with
an accurate monitoring of food quality. Some food (fruits, vegetables) go directly from the
producer to the consumer. (4) We find the same opportunities for monitoring and policy as in 3.,
but now at the level of processed food. (5) Policy might take place at the emission of ppps to the
environment. The emission of ppps is in fact one of the main reasons to introduce additional EU
policy.

Risk management at farm level

Risk associated with ppps and use can be influenced at farm level. This section finishes with a
short overview of the existing differences in ppp use in agriculture now and focuses on
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opportunities to reduce chemical loads (use in kg a.s./ha). With respect to the present situation the
Landell Mills study (1996), of ppp use for four different crops and in total 13 regions of the EU
(on 850 farms) in one year (1994), is of importance. Table 3.3.1 shows results. The regions are
selected because they are expected to be of above average use. It appears from this study that
the chemical load varied substantially between farms. Differences in average use of active
substance per hectare between regions were observed, but were much smaller.

Table 3.3.1 Chemical loads (use in kg a.s. per hectare) by crop in regions with
above average use

Crop Region Chemical load

Average Range

Wheat *Hannover (D)  4.5 0.08 -    8.5

*E. Anglia (UK)  4.6 0    -   10.1

*N. Central France  3.8 0.7  -   13.7

*Piemonte (I)
1)

 2.1 0.02 -    7.3

Potatoes *Lüneburg (D)  9.8 2.7  -   22.3

 Flevoland (NL) 12.6 1.6  -   34.6

*E. Anglia (UK) 13.1 2.0  -   26.7

 N.E. France 32.0 9.0  -   73.7

Apples  S.E. France 41.4 1.7  -  146.7

*Trentino (I) 33.7 0.6  -   83.4

 Lerida (E) 27.4 1.4  -  109.6

Vines  Bordeaux (F) 45.0 7.9  -   87.3

 Rioja (E) 42 2.9  -  146.9

*Verona (I) 43 0.8  -  142.4

Source: Landell Mills (1996), SSLRC (1996)
1) In hindsight Emilia Romagna would have been a better choice
* Additional information on environmental impacts in study SSLRC

Because many variables play a role, reasons for variability between farms were difficult to
identify. The questioning of the study was oriented on observing factors mentioned by farmers.
In this report it is concluded that the variation depends to a large extent on the level of control of
the target pests required by the farmer. Other variables of importance mentioned appeared to be:
crop type, crop(type) varieties, timing of treatments, dose rates, application volumes, part-crop
spraying and mechanical weed control. Here we add, because we know this appeared to be of
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major importance in a Dutch study (Janssen, 1996): the choice of ppps. Moreover, and here we
add, also because the Landell Mills study focuses on variability within one year, variation in use
depends also on variation in pest pressure, climatic conditions/weather conditions (partly in
interaction with pest pressure, party independent), crop rotation and prevailing cropping
systems.

Landell Mills further suggests a number of opportunities to reduce chemical loads:
- seed treatment and cold storage technique of potato;
- selective targeting of fields and treatments along the row;
- greater use of post emergence herbicides and contact herbicides;
- increased use of mechanical weed control where soils permit;
- reducing the dominance of varieties susceptible to pests;
- increased use and continued development of pest warning systems;
- extension of IPM/ICM techniques (including crop and soil monitoring).
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The same chemical load has less impact on human health and the environment if, among others,
ppp application technology is improved. For example by adjusting the spray volumes in apple
and vine. Excoser (1989, p. 97-105) investigated trends in application methods for the EU. The
more general available book of Matthews and Hislop (1993) gives a good overview of
possibilities for improvement. Also with an ecological approach of suppressing pests or of
reducing its negative effects use and impact can be diminished.

Figure 3.2Food chain with opportunities to influence use and effects of ppps
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With respect to the technical opportunities to reduce chemical loads the next question is very
important: does this technology need a stimulus from society or will it more or less
automatically come true in the near future without taking efforts today?

Some instruments having an impact on processes at a higher level of aggregation are relevant
to reduce the need for ppps, but will be ignored because they are (presently) not promising.
Therefore they are listed here:
- regulation to improve regional and farm hygiene;
- improved diversity and spatial distribution of crops to delay build up of pests;
- mandatory cultivar, crop and ppp rotation;
- spatial separation of production of propagules and commercial use of propagules;
- spatial arrangements of biological, integrated and conventional farming.
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3.4 Additional policy instruments

In general two positions with respect to risk management of ppps can be distinguished: (1)
trying to define risk of ppps and derive risk reduction activities from this, and (2) initiating risk
reduction activities because plant protection is generally associated with a certain level of risk and
evaluating the expected effects. In the preceding paragraph (3.3) aspects of the first position
were elaborated. In this paragraph (3.4) we elaborate the second position.

Inventory, categories and groups of instruments

In table 3.4.1 an inventory of additional policy instruments is provided
5
, mainly on the basis of

LEI (1994), CLMa (1994), OWD (1996), Heinz-a (1995), OECD (1996e) and Oskam et al.
(1992). ’Additional’ means in this case that current and pipeline policies are included, as far as
the effectiveness of the instrument can be enlarged. The instruments are classified by the six
broad categories of chapter 2, in the same sequence of chapter 2 (see headings and the third
column of table 3.4.1). Within these broad categories of instruments we distinguish groups of
instruments that influence the same part of the ppp chain (with about the same area to operate)
or, if the instrument does not directly influence the ppp chain, the food chain. In chapter 4 often
only the most promising of each group of instruments (a, b, c or d) will be elaborated.

Selection of promising instruments

In table 3.4.1 several instruments are underlined. This means that they are selected for further
investigation in chapter 4 till 9 in the sequence of table 3.4.1. Here, a more detailed description
of these instruments and their expected effects will be provided.

Why did we select these instruments and not the other ones? In appendix II we made a
preselection of instruments which result from the Uppsala workshop and the OWD study.

6

There are three reasons for discussing the twenty-two underlined instruments:
(1) the (detailed) Terms of Reference require a discussion on this (group of) instrument(s) (12

instruments);
(2) the study of OWD suggested this instrument as an element of an acceptable option (see also

appendix II) (10 instruments);

                                                
     

5
 Though we made a comprehensive inventory the selection appears not to include all possible instruments.

ECPA, for example, regrets that the creation of a Directive on the Distribution and Use of ppps has not been
analyzed. Here, the basis scheme successfully implemented in the UK could well serve as a model. The Pesticide
Trust, for example, argues that a Commission proposal on mandatory training requirements for all professional
users of ppps should have been brought forward.

     
6
 Because the draft final report of the OWD-study was only available in July 1996, we had made a first

selection on the basis of the qualification: ’it should be a promising instrument’. Several of them appeared to be
mentioned in the OWD-study.
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(3) the WAU team considered this instrument promising and gained no negative  reactions (4
instruments).

The instruments in the third category are: ’integrated environmental programmes on farm
level (9c)’, ’measures to remove ppps from drinking water resources (14a)’, ’covenant EU with
the ppp industry (16d)’ and ’ppp reduced use clause in land lease contracts (24a)’. Four
instruments were underlined because they were in the Terms of Reference as well as in the
OWD packages: ’training and education (8a)’, ’promotion of DSS and IPM (9a)’, ’programme on
IF and IPM and funds for this (12b)’ and ’green labelling (10)’.

Further another six instruments could have been developed, but are not, because their
necessity is unclear and research time is limited.

Characterising of selected policy instruments

Table 3.4.2 provides information on the characteristics of the selected instruments. Whether an
instrument is typically regional, depends on its suitability to work in a limited area. It does not
require, for example, changes in market prices. It is important to have instruments which are
focused on the specific conditions of a region. As can be observed, several instruments are quite
suitable at regional level.

It may take a long time before the effects of instruments will show up. Three classes are
distinguished: by short-term is meant a period of circa one year, by medium-term a period from
circa two to five years, by a long-term a period of more than five years. If an instruments works
at the short-term, it also works at the medium and long term. Several instruments have been
categorized as, for example, ’medium/long’, which implies that it is difficult to say whether a
large share of the effects will be obtained within five years.

To categorise an instrument it might be helpful to know whether an instrument is designed
primarily or directly for the problem related to the application of ppps. It is also possible that an
instrument indirectly causes reduction of ppp use and/or risk.

An instrument is preventive if it reduces problems before they arise e.g. by reducing the
application of ppps which cause large risks. It is curative if the consequences of such problems
are reduced (e.g. abatement). A financial levy is classified as ’preventive/curative’, because the
revenue of the levy may be used to cure damages.

The last column indicates the main actor in relation to the instrument. It is a simplification of
a column of table 3.4.1. Although several instruments are government initiated, that certainly
does not hold for all of them.
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Table 3.4.1  Overview of policy instruments

Nr. Name Category 
1)

Where to
operate 

2)

Federal/EU (F)
National (N)
Regional (R)

Where used Remarks Reference

regulation

1a placing on the market
(registration of ppps)

regulation ppp ind F/N All / EU authorization, definition
of proper use, withdrawal
(including bio ppps)

CLMa,p85-87, OWD,
p39-54

1b speeding up the review
programme

regulation / econ. instr. ppp ind F/N All / EU inclusion (yes/no) of
’existing’ AS in Annex I

OWD,p39-54

2a permits for sales,
registration of retailers

regulation / arrangements
/ inform. per. aware.

ppp retail /
ppp ind

F/N F,I a licence, a certificate, on
prescription, accreditation

CLMa,p88, OWD,p65,
OECDe,p21, Pom.

3)

2b recording of sales regulation / arrangements ppp retail /
ppp ind

F/N/R All statistics of total sales per
member state

CLMa,p88, LEI,p33-52,
OWD,p65,66

2c recording of trade regulation / arrangements ppp retail /
ppp ind

F/N voluntary or obligatory TERMS,§4.2

3 disposal of containers
and residuals

regulation / arrangements ppp retail /
ppp ind /
farmer

F/N/R All expired stocks included CLMa,p84,p91, LEI,
p126-137, OWD,p38,
Heinz-a,p128

4a restrictions via
authorization (re-
registration of ppps)

regulation / arrangements ppp ind/ ppp
retail/ farmer

F/N All/ EU adjustment of proper use CLMa,p85-87, Heinz-
a,p123,124, OWD,p39-
54,67,68

4b restrictions (via
authorization) of aerial

regulation / arrangements ppp ind/ ppp
retail/ farmer

F/N DK,I,SW severe restriction or
complete banning

OECDe,p26, Pom.
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Nr. Name Category 
1)

Where to
operate 

2)

Federal/EU (F)
National (N)
Regional (R)

Where used Remarks Reference

spraying

4c improving labels of ppps regulation / inform. per.
aware.

ppp ind. / ppp
retail / farmer

F/N All/EU making labels easier to
read and directions easier
to follow

CLMa,p67, OECDe,p22

5a water protection zones regulation farmer / other   N/R G,NL,F,I design of water catchment
areas or spray-free zones

Heinz-a,p136,137,141,
OWD,p67,68,
OECDe,p24,37

5b introduction of fixed
quota of ppps per farm or
per ha

regulation / arrange-
ments?

farmer / other F/N/R F,I all ppps or hazardous
ppps

CLMa,p89, Heinz-a,
p126, Pom.

5c restricted access to high-
risk ppps

regulation farmer / other F/N/R NL,DK might include use on
prescription, e.g. soil
disinfectants

CLMa,p89, OECDe,p25,
OWD,p68

6 use/risk reduction pro-
gramme
(arrangements)

regulation / arrangements all   N/R DK,NL,SW,
FIN

national, regional, overall
use/risk reduction targets

OWD,p6,10,11,24,25,35-
,65-69, Heinz-a,pXI,
p122,144,145

7a monitoring of residues in
food

regulation market F/N NL,I,IRL, SW,
B,G, UK,DK /
EU

protecting human health CLMa,p19, Pom.

7b monitoring of residues in
(sources for) drinking
water

regulation other F/N/R AU,DK,F,G,
I,NL,UK / EU

protecting human health CLMa,p9,12, OWD,p67,
Heinz-a, pVII,VIII,p129-
139,179, Pom.
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Nr. Name Category 
1)

Where to
operate 

2)

Federal/EU (F)
National (N)
Regional (R)

Where used Remarks Reference

7c monitoring of residues in
ground and surface water
(setting limits)

regulation other F/N/R AU,DK,F,I,
UK

protecting the environ-
ment

CLMa,p9,12,
OECDe,p24,25,
OWD,p67, Pom.

information persuasion and awareness

8a training and education of
farmers and retailers

inform. per. aware. farmer /
farm-org /
ppp retail

  N/R DK,F,G,NL,
SW,SP

requirements on training
operators and application
equipment

CLMa,p64-68,
OWD,p6,10,11,65,66,
Heinz-a,p143-144,p179,
TERMS,§4.1, OECDe,p-
19-21

8b record keeping of use at
farm level

inform. per. aware./
arrangements

farmer /
farm-org.

  N/R DK,I,NL mandatory in DK OWD,p65, Heinz-a,
p179, OECDe,p33, Pom

9a promotion of decision
support systems (DSS)
for pest management,
promotion of ICM

inform. per. aware. / tec-
hn.inst. change

farmer /
farm-org

  N/R All requirements on training
pest control (IPM), model
farms

CLMa,p,47,55,56,
OWD,p68,69, Heinz-a,-
pV, TERMS,§4.1,
OECDe,p27,32-36

9b code for 'good
agricultural practice'

inform. per. aware. / tec-
hn.inst. change

farmer /
farm-org. /
other

F/N/R DK,UK guidelines for ICM,
environmental audit

Heinz-a,pXI,p122,127,
128, OECDe,p35

9c integrated environmental
programmes at farm
level

inform. per. aware. /
private law / techn. inst.
change

farmer /
farm-org.

 N/R I Pom.

10 green labelling inform. per. aware. / market. / con- F/N/R F,G,DK,NL, CLMa,p34,80-83,
TERMS,§4.4,
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Nr. Name Category 
1)

Where to
operate 

2)

Federal/EU (F)
National (N)
Regional (R)

Where used Remarks Reference

techn.inst. change s. / farmer /EU OECDe,p39,40

technological or institutional change

11a programme on resistant
and sensitive cultivars

tech.inst. change /
inform. per. aware.

other / farmer
/ farm-org.

  N/R All OECDe,p30

11b programme on biological
control

tech.inst. change /
inform. per. aware.

other / farmer
/ farm-org.

  N/R All bio ppps, mainly horti-
culture in glasshouses

Heinz-a,pV,p35,150,
OECDe,p30,31

11c programme on genetic
engineering of plants

tech.inst. change /
inform. per. aware.

other / ppp
ind

F/N I in research Heinz-a,pIV,p34,150
Pom.

12a programme on exten-
sification
(agro-environmental
subsidy programme)

tech.inst. change / econ.
instr. / inform. per.
aware.

farmer / 
farm-org. /
other

F/N EU all member states have
developed an action plan
with criteria

CLMb,p29-34, Heinz-a,
pXII,p151,152,163-168,
OWD,p.69-71, OECDe-
,p37,38

12b programme on integrated
farming, integrated pest
management (IPM,-
IPP,ICP,IF)

techn.inst. change /
inform. per. aware.

farmer /
farm-org. /
other

  N/R AU,DK,F,G,
I,NL,SP,SW,
UK

cropping systems,
farming systems, expe-
rimental farms, pilot
farms;

CLMa,p55-58,
OWD,p7,12,13,68-71,
Heinz-a,pV,pXII,p146-
151, TERMS,§4.1

12c programme on organic
agriculture (agro-
environmental subsidy
programme)

techn.inst. change /
inform. per. aware. /
econ. instr.

farmer / far-
m-org. / other

  N/R AU,DK,G,I,
NL,UK,SW /
EU

Heinz-a,p152-156,
p168,p174,
OWD,p7,12,69-71, Pom.

13 improvements in
application technology

techn.inst. change /
inform. per. aware.

farmer / other   N/R DK,G,I,NL,
SW,UK

incl. approval of types of
spraying equipment

CLMa,p45-50,
OWD,p7,65,68,70,
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Nr. Name Category 
1)

Where to
operate 

2)

Federal/EU (F)
National (N)
Regional (R)

Where used Remarks Reference

OECDe,p28,29, Pom.

14a measures to remove ppps
from drinking water
resources

techn.inst. change other     R F,I,NL,UK improvement of
communication

Heinz-a,pXI,XII,XVII,
p98-120

14b measures to remove ppps
from drainwater

techn.inst. change carbo flow

15a abolishing (short-term)
set-aside of agricultural
areas

techn.inst. change / econ.
instr. / arrangements

farmer / 
farm-org. /
other

F All / EU removing part of the
MacSharry reform

CLMa,p25,26, CLMb,
p23-29, OWD,p70,71,
Heinz-a,pIV,p32,33

15b (long-term) set-aside
(agro-environmental
subsidy programme)

techn. inst. change /
econ. instr. /
arrangements

farmer / 
farm-org. /
other

F/N/R G / EU protection of wildlife and
of sources for drinking
water

CLMa,p25, CLMb,p23-
29, OWD-b,p67,69-71,
Heinz-a,p32,33,151,
OECDe,p23

15c abolishing price support
for cereals

techn.inst. change /EU including removing the
set-aside obligation

OWD,p70

arrangements

16a (voluntary) agreements
by farmer organizations
and others

arrangements farm-org /
ppp ind /
farmer / other

F/N/R G CLMa,p68-70

16b (voluntary) agreements
for water protection

arrangements / econ.
instr.

farmer / other     R AU, G Heinz-a,pXI,p114,139-
143
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Nr. Name Category 
1)

Where to
operate 

2)

Federal/EU (F)
National (N)
Regional (R)

Where used Remarks Reference

16c covenants (contracts) arrangements / econ.
instr.

farmers / ppp
ind / ppp re-
tail / other

  N/R NL implementation of use
reduction plan

CLMa,p35,

16d covenant EU with the
ppp industry

arrangements ppp ind /
other

F packaging directive-
/investigating alarming
monitoring results

economic instruments

17 deposit-systems of old
stocks or packages (con-
tainers etc.)

econ. instr. farmer / ppp
ind / ppp
retail

F/N FR,I CLMa,p84,85,89,91,
92, Pom.

18a tax on ppps econ. instr. other F/N All/EU uniform system of value
added tax

CLMb,p35-38, OWD,p7-
,68, TERMS,§4.3

18b levy on ppps econ. instr. ppp ind / ppp
retail / farmer

F/N/R DK,F,SW no analysis of the
expenditure of the levy

CLMa,p73-78, Oskam,
p47-116, OWD,p7,69,68,
OECDe,p40,
TERMS,§4.3

19 marketable rights /
marketable permits

econ. instr. / regulation farmer / other
/ ppp retail

  N/R ppp market has to be
strictly regulated

CLMa,p78-80,
TERMS,§4.3

20 premiums to prevent
water contamination

econ. instr. / private law farmer / other   N/R AU,
DK,
G,UK

private Heinz-a,pXVII, OWD,-
p30-32,67, OECDe,p26,
TERMS,§4.3

21a stimulation of other econ. instr. farmer DK,G,I, CLMb,p40-45, OWD,p7-
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Nr. Name Category 
1)

Where to
operate 

2)

Federal/EU (F)
National (N)
Regional (R)

Where used Remarks Reference

instruments with subsi-
dies / economic support

NL,SW / EU ,69,70, Heinz-a,p152-
156,168-174

21b stimulation of other
instruments with premi-
ums

econ. instr. farmer   N/R CLMa,p25,70-73,
OWD,p69-71, Heinz-
a,p156-163, TERMS,§4.3

21c stimulation of other
instruments by financial
compensation

econ. instr. / tech.inst.
change

farmer F/N DK,G OWD,p70

22 insurance against yield
risk

econ. instr. farmer     R especially for preventive
application of ppps

CLMa,p83,84,
TERMS,§4.3

23a adjusting the agri-
environmental measures
of the CAP-reform

econ. instr. / tech.inst.
change

other F/N/R EU mainly in relation to
2078/92

23b reduced use of ppps as a
condition for income
support

econ. instr. / tech.inst.
change

farmer F/N I cross-compliance
conditions on income
support and set-aside
premium

Pom.

private law instruments

24a ppps reduced use clause
in land lease contracts
between farmers and
landowners

private law /
arrangements

farmers /
other

  N/R G, DK adjustment of private law
is needed

Walda
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Nr. Name Category 
1)

Where to
operate 

2)

Federal/EU (F)
National (N)
Regional (R)

Where used Remarks Reference

24b negotiations between
farmers and water supply
companies together with
damage claims

private law /
arrangements

farmers /
other

    R protecting sources for
drinking water

Heinz-a,pXI-XII, Coase,-
p1-44

1)
  The policy instruments can be divided into 6 categories:

1. Regulation (regulation);
2. Information, persuasion and awareness (inform. per. aware.);
3. Technological and institutional change (techn.inst. change);
4. Arrangements between governments and organisations (arrangements);
5. Economic and financial incentives (econ. instr);
6. Private law instruments (private law).

2)
  Possibilities for where to operate:

1. pesticide industry (ppp ind);
2. pesticide retailers (ppp retail);
3. farmers’ organisations (farm-org.);
4. farmer, inclusive contractors (farmer);
5. market organisation (market);
6. consumers (cons.);
7. other private, public and semi-public organisations (other).
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3)
Pomarici (1997) Private information, based on: (1) INEA, Annuario dell’Agicoltura Italiana, Vol. XLIX, Il Mulino, Bologna, 1996, p. 343-355

(Yearbook of the National Institute for Agricultural Economy); (2) A. Povellato (1996) Italy. In: M. Whitby (1996, p. 131-155); (3) Ministry of
Health, Instruction n. 17, 10 June 1995; (4) Papers of Prof. Pellizzi, Bologna Univ. Dept. of Agric. Engineering.

... (underlined) this instrument will be analyzed.

... (italic) this instrument will be analyzed together with another instrument in a kind of umbrella programme.
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Table 3.4.2  Characterising selected policy instruments

Nr. Name Typical regional
instrument yes /
no

Works at short /
medium / long term

Direct / indirect
instrument

Curative, preven-
tive instrument or
monitoring

Via farmer/govern-
ment / other 

1)

regulation

1a placing on the market (registration of ppps) no long direct preventive government

1b speeding up the review-programme no medium direct preventive government

2c recording of trade no short direct monitoring government

5c restricted access to high-risk ppps yes medium direct preventive government

6 use/risk reduction programme
(arrangements)

yes medium direct preventive government

7c monitoring of residues in ground and surface water
(and setting limits)

no medium / long direct preventive /
monitoring

government

information persuasion and awareness

8a training and education of farmers and retailers yes medium direct preventive farmer

8b record keeping of use at farm level depends medium/long direct preventive /
monitoring

farmer

9a promotion of decision support systems (DSS) for pest
management, promotion of ICM

yes medium direct / indirect preventive farmer

9c integrated environmental programmes at farm level yes (practice) medium / long indirect preventive farmer

10 green labelling no medium / long indirect / direct preventive government / farmer
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Nr. Name Typical regional
instrument yes /
no

Works at short /
medium / long term

Direct / indirect
instrument

Curative, preven-
tive instrument or
monitoring

Via farmer/govern-
ment / other 

1)

(depend on kind
of label)

technological or institutional change

11a programme on resistant and sensitive cultivars no long indirect preventive government / farmer

11b programme on biological control no medium / long direct preventive farmer / government

11c programme on genetic engineering of plants no medium / long indirect preventive government (farmer)

12a programme on extensification
(agro-environmental subsidy programme)

no medium / long indirect preventive government

12b programme on integrated farming, integrated pest
management (IPM,IPP,ICP,IF)

yes medium indirect preventive farmer / government

13 improvements in application technology no medium direct preventive government / farmer

14a measures to remove ppps from drinking water
resources

yes short direct curative other

15a abolishing (short-term) set-aside of agricultural areas no short indirect preventive government

15c abolishing price support for cereals no short to medium indirect preventive government

arrangements

16d covenant EU with the ppp industry no medium to long direct preventive government / other

economic instruments
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Nr. Name Typical regional
instrument yes /
no

Works at short /
medium / long term

Direct / indirect
instrument

Curative, preven-
tive instrument or
monitoring

Via farmer/govern-
ment / other 

1)

17 deposit-systems of old stocks or packages (containers
etc.)

no short direct curative government / farmer

18a tax on ppps no short direct preventive government

18b levy on ppps no short direct preventive /
curative

government / farmer

19 marketable rights / marketable permits yes short direct preventive farmer / government

20 premiums to prevent water contamination yes short to medium direct preventive farmer / other

22 insurance against yield risk yes short indirect preventive farmer

23a adjusting the agri-environmental measures of the CAP-
reform

depends medium indirect preventive government

23b reduced use of ppps as a condition for income support no medium direct preventive government / farmer

private law instruments

24a ppps reduced use clause in land lease contracts
between farmers and landowners

yes medium to long direct preventive farmer

24b negotiations between farmers and water supply com-
panies together with damage claims

yes medium direct (if there is
something on
ppps in the con-
tract)

preventive farmer
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1)
  Where and how the instrument operates:

1. farmer, inclusive contractors (farmer);
2. public authorities (government);
3. other private, public and semi-public organisations (other).

... (underlined) this instrument will be analyzed.

... (italic) this instrument will be analyzed together with another instrument in a kind of umbrella programme.
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3.5 Comparison of instruments against the background of objectives

Several approaches are used to compare policy instruments against the background of
objectives. Both methodology and the type of objectives are important. From a methodological
perspective fixed and flexible targets may be used. The fixed target approach has been
developed by Tinbergen (1952), where he elaborated the relation between achieving fixed
specified targets and the use of policy instruments. This resulted in the well-known conclusion
that one needs at least as many instruments as there are targets. A fixed target approach may be
relevant if clear threshold levels can be defined, while the relation between targets and
instruments is available. The flexible targets approach tries to maximize an objective function
which might also contain the policy instruments (Theil, 1958). Also this approach requires
relations between targets and instruments, but now together with an objective function weighing
the importance of targets and instruments.

The terms of reference state: "The purpose of this study is to make an assessment of possible
policy instruments by which a substantial reduction in use and/or risk of ppps can be achieved".
Moreover we are asked to come up with an "Instrument mix, both economically efficient and
environmentally effective" (see appendix VII). In discussions with the Steering Committee, we
were asked to provide the relevant information for decision making; not to prepare the decision.
These requests are interpreted as follows. There is no real fixed target, because there is no
targeted use/risk reduction as included in some national programmes. A substantial use/risk
reduction may be achieved by a number of instruments, which - as a mix - should be effective
and efficient. This implies that also instruments, which on their own would only result in a
limited use/risk reduction form a relevant part of an instrument mix as long as they are efficient,
compared with other instruments. The terms of reference, however, indicate a broader set of
objectives/criteria (see appendix VII) and that brings us to considering the objectives of ppp
policy. The ’objectives’ described in Section 3.2 (OWD, 1996) are target oriented and function
as specific sets of instruments.

Policy objectives/criteria

A rather general description of objectives in ppp policy is provided by Agne et al. (1995, p. 3):
"The overall objective of pesticide policy studies is to approximate the socially optimal level of
pesticide use taking into account the possibility of non-pesticide alternatives". This does not
provide clear indications how to judge policy instruments. At the other side of the spectrum one
can find very target oriented approaches, e.g. Green and Mumford (1997, p. 68), who
distinguish (1) reduce use; (2) reduce emission; (3) reduce dependence; (4) maintain/improve
quality standards. This is only a part of the relevant objectives.
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In the area of environmental policy several sets of objectives have been developed. Turner
and Opschoor (1991, p. 8) provide the following list: (1) economic efficiency; (2) equity; (3)
administrative simplicity; (4) acceptability; (5) risk reduction. Here, the equity has to be
elaborated. It could imply that the existing distribution of income and property rights should not
be disturbed, but one can also imagine that it refers to a more equal distribution of income and
property rights between individuals or groups.

Scheele et al. (1993) and Isermeyer (1994) introduce policy criteria within an environmental
policy strategy, where different elements are included. Besides detailed environmental policy
goals, they distinguish (1) opportunity costs; (2) costs of administration and control; (3) costs
for finding social agreement. This indicates a strong economic background. Criteria such as
’costs for finding a social agreement’, however, are very difficult to quantify.

CLMa (1994) applied the following criteria (1) effectiveness; (2) feasibility and
maintainability; (3) efficiency; (4) polluter pays principle; (5) economic consequences for
farmers; (6) support among farmers. These criteria are quite ’farmer oriented’. The main
difficulty with this report, however, was the rather arbitrary qualifications of policy instruments
for each of the objectives. Qualifications have been provided at EU, member states and regional
level, but without much reasoning and background information.

The OECD (1996d, p. 47) came up with a set of criteria to evaluate economic instruments.
Here economic instruments were defined in a broad sense. Criteria were categorized in goals
(g), feasibility (f) and side effects (s):
1. Effectiveness (g)
2. Precision (g)
3. Innovation (g)
4. Cost government/private (f)
5. Administrative complexity (f)
6. Acceptability government/private (f)
7. Permanent/transnational side effects (s)
8. Competition/equity (s)

It would be more adequate to conclude that this set comprises a total of twelve criteria,
where some of them are difficult to define clearly (precision, innovation, competition) and
where measurability for nearly all of them is very problematic. It would be a heavy burden to
follow this schedule and not all information is highly relevant to judge different policy
instruments.

The terms of reference for our report mentioned a number of criteria (see appendix VII).
These criteria have been clarified and discussed with the Steering Committee. This resulted in
the following set, which contains several of the criteria coming up consistently in ppp policy:
- effectiveness (prevention of crop losses, environment, human health, workers’ protection);
- efficiency: achieving objectives in a least costly way;
- acceptability;
- enforceability;
- institutional homogeneity: compatibility/concordance with policy principles;
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- no large disturbances of property rights and income levels without compensation.

It will be useful to provide a short description of each of those criteria.
According to Turner & Opschoor (1994, p. 11) the effectiveness is the degree to which predeter-
mined objectives are achieved through the use of a certain instrument. If the objective is
specified quantitatively, it is possible to make statements such as: this instrument reaches half of
the policy objective. The efficiency of an instrument is the costs required to achieve the
predetermined objectives. This classification requires that policy targets are specified, while the
non-targeted aspects of policies are valued in the costs of achieving the policy targets. Some
costs, however, are very difficult to quantify. They play a role in the other criteria.

Let us take a simple example. If a tax on ppps is used to achieve a reduction target of ppp
use, it is always possible to make the tax prohibitive and therefore effective. But this might
cause very high costs and make this tax not very efficient. This is even more clear if a uniform
tax is used to achieve a reduction of ppp emission in a particular water catchment area. First of
all there is a difference between ppp use and ppp emission, but even more importantly: only
regional reduction of ppp emission is required and a tax would cause a general reduction. This
reduces the efficiency of this instrument even more. Although effectiveness and efficiency are
not independent, they each represent a relevant policy aspect.

Acceptability and enforceability differ in some aspects of effectiveness and efficiency.
Acceptability has a background in sociology and refers to the way instruments are judged by
groups of persons who play an important role in targeting policies. Quite often, even if a group
has no direct disadvantages or uncompensated effects from a policy instrument, it might be
opposed to such a change. In the context of ppps one should assess the acceptability of
instruments for the farming community, the general public and professional experts.

Clearly a policy instrument that is effective, efficient and acceptable for several groups of
persons seems easy to enforce. This is not necessarily the case. Enforceability has two aspects.
The first one is that persons, for example because they have high costs due to a certain policy,
challenge the government whether the policy targets are allowable; this is mainly judicial. The
second aspect which plays an important role in enforceability is, whether individuals, who do
not behave according to the policy objectives, can be detected and forced to do so. If that is not
possible, then others might follow their example and the long term effectiveness, efficiency and
acceptability of the policy might be eroded. Enforcement, therefore, refers to the legal basis of
using policy instruments and surely also to the costs of the monitoring necessary to detect non-
compliance (see also Tietenberg, 1994, p. 309-310), and the capacity to uphold the rules. In this
report the first aspect of enforceability will be taken into account as part of homogeneity.
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The criterion institutional homogeneity refers to the instruments’ compatibility with the basic
policy principles embedded in other government or EU programmes and accepted by society,
e.g. the CAP as defined in the Maastricht Treaty. Relevant basic policy principles (e.g. Polluter
Pays Principle, Precautionary Principle) and the existence of other legislation determine
whether a policy instrument is institutionally homogeneous. Within a coordinated market
economy, particular policy principles are used. Adherence to these policy principles enhances
the understanding of how policy works, reduce administrative costs, and are less information
consuming.

The criterion requiring no large disturbances of property rights and income levels without
compensation is intended to avoid the difficulties which may result from such disturbances.
Policy instruments with respect to ppps are not intended to reform the society, neither the
income distribution, nor the property rights structure, unless property rights and income
distribution are directly causing the ppp-related problems. Public choice theory makes clear that
important and uncompensated losses of property rights or incomes are a fertile medium for
political pressure groups to oppose policy changes and to prevent the introduction of such a
policy instrument.

Only those aspects will be considered where reasonable information is available or can be
generated. Policy instruments which receive more attention, however, will be evaluated on all
those aspects, although information might be rather thin.

Benchmark

It is important to compare different policy instruments to the same benchmark. In developing
and discussing these instruments, we take existing policy instruments as given. All policy
instruments are compared against the same background: current and pipeline EU ppp policy
(see Chapter 1). To keep calculations manageable, we compared effectiveness and efficiency to
the ’present situation’, which is often influenced by data availability for particular years. The
same holds for a mix of instruments.

Judgement

In the following chapters selected instruments will be judged for their effects. Table 3.5.1 shows
how these effects will be presented in summary. The rating according to the criteria described
above will be done in six classes: very high or very good, high or good, moderate, neutral, low
or bad, very low or very bad. If the rating of the instrument varies between high and low we
indicate ’variable’, for example the acceptability of an instrument for various professional
experts. If the rating depends on specific conditions not explicitly mentioned as ’other
conditions’ we indicate ’depends’.
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Table 3.5.1   An example of the rating of the effects for a hypothetical instrument

Policy aspect
Rating

In tables
4.1.1 - 9.1.2

In table
10.3.1

Effectiveness depends ±

Efficiency moderate +

Acceptability (farming community,
general public,
professional experts)

bad /
very good /
variable

- /
+++ /
+/-

Enforceability good ++

Homogeneity neutral 0

No large disturbances of property rights and income very bad --

Other conditions



C H A P T E R  4

REGULATION

4.1 Keeping harmonization on schedule by speeding up the review programme (1b)

Introduction

Presently, Council Directive 91/414, concerning the placing of ppps on the market, is, at EU
level, an important instrument for managing risks of ppps (CLMa, 1994; CEC, 1991c; CEC,
1994d). OWD (1996) gives information about the possible impacts of Directive 91/414 on risks
from future ppp use. After a short general introduction of the directive we will focus on the
situation for ’existing’ ppps (on the market before July 1993), which will form the majority of
the ppps on the EU market.

Directive 91/414 obliges member states to prohibit the placing on the market and use of ppps in
their territory unless the product has been authorized in accordance with the Directive’s
provisions. Some main components are:
- authorization of ppps (with a common maximum period of 10 years) by the member states

according to Uniform Principles (UP) (art 4(1), annex VI) with a common data requirement
(art. 13(1a), annex III) for both chemical preparations (annex III, part A) as well as
preparations of micro-organisms and viruses (annex III, part B);

- a common positive list of active substances (AS) (art. 5(1), annex I) with a common data re-
quirement (art. 13(1b), annex II) for both chemical substances (annex II, part A) as well as
micro-organisms and viruses (annex II, part B);

- transition regime for ’existing’ AS (art 8, re-evaluation programme);
- mutual recognition of tests and analyses submitted by industry and of authorizations delivered

by member states (art. 10);
- exchange in information between competent authorities (art. 12);
- data protection and confidentiality (art. 13 and 14);
- decision procedures (art. 18-21).

Directive 91/414 is intensively discussed
7
. Presently, emphasis is on the implementation

(Scharpe, 1995). With respect to the implementation of this directive, with respect to the Annex
I listing of ’existing’ AS, an expectation of progress is made, a target is set, because full
implementation of Directive 91/414 is expected to take twelve years. Given progress in the
Annex I listing (in next paragraphs more details will be given) it is very unlikely that the target
of 2003 will be reached (OWD, 1996, p. 40). Of course it is possible to accept that the
implementation needs more time than expected in 1991. In the following it is assumed that the
EU wants to reach the target of 2003. In this case additional instruments will be necessary.

                                                
     

7
 The situation with respect to the Uniform Principles is rather unclear. At June 18th 1996 the European

Court of Justice has nullificated Council Directive 94/43/EC.
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Within the Annex I listing a distinction is made between ’existing’ and new active
substances. The number of new AS under evaluation is gradually increasing from zero at July
1993 to 18 at April 1996. For one AS a decision on the completeness of the dossier is published
(CECVI, 1996). For this AS the initial examination has ended, a provisional authorization by
individual member states of three years is possible and a detailed examination will start. This
detailed examination may result in an inclusion in annex I, or not. If the AS is placed on the list
an authorization of ten years will be possible and mutual recognition of this authorization comes
into force.

Now we will focus on the ’existing’ AS. Table 4.1.2 gives an overview of numbers of ASs on
the markets of member states before 1993. It appears that France has the most AS on its market
and Sweden the fewest. However definitions of AS differ per member state and may differ from
the definition in 91/414. In fact 840 ’existing’ AS must be reviewed (CECVI, 1995b). The first
stage of the working programme consists of about ninety AS (CEC, 1992e). Because of the
integration of Austria, Finland and Sweden in the EU, AS of the first stage are reallocated and
the submission date for about thirty AS is adjusted (CEC, 1995a; CEC, 1995d). The AS are
evaluated in a learning by doing approach, starting with three AS. The next 18 AS will be
evaluated in a series of (peer-review-specialized-expert) meetings. This means that the evalua-
tion of the first AS will take more time than the evaluation of the latter. By April 1996 the
evaluation of the first stage of ninety AS were in force: for four AS withdrawal is decided but
most of them are under detailed examination. A second stage is in preparation (CECVI, 1995a,
1996). In an optimistic scenario in the first five years the first 25 AS, about one quarter of the
first stage of the review programme, is reviewed.

Initially, the intention was to publish new lists of AS to be evaluated at regular intervals of
approximately 12 months (Oliver, 1993). For several reasons this has not come true. Oliver has
mentioned the following problems:
- a large number of AS is involved (delays are likely);
- the way contributions of member states will be funded is not clear;
- registration personnel is also busy with other activities;
- the problem of data protection.

Houghton (1994) puts emphasis on the uneven distribution of human resources for
registration dossier handling. Table 4.1.1 shows the registration capacity for most member
states in relation with the working load with respect to the review programme. Houghton
advises different parties in the policy dialogue to shift their sights from tactical to strategic
issues, like self-financing of national administration registration authorities. De Heer (1993)
makes a link with the other activities of the registration administration: it is preferable that
member states evaluate those AS, which are relevant for them, e.g. soil fumigants for the
Netherlands.

Table 4.1.1 A comparison between the assigned working load (number of AS) in the EU
review programme and the registration capacity (man years)

Member State Assigned working Working load after Registration
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load
1)

reallocation
2)

capacity
3)

Germany 12 11 120

France 12 11 30

Italy 12 11 22

UK 12 11 100

Spain 8 7 18

Belgium 6 5 8

Greece 6 5 20

Netherlands 6  5 50

Portugal 6 5 15

Austria - 4    n.a. 

Sweden - 4  n.a.

Finland - 3    n.a. 

Denmark 4 3 18

Ireland 4 3 23

Luxembourg 1  1 3

Total 89 89 427

Sources:
1) CEC (1994a)
2) CEC (1995a)
3) Houghton (1994)

Instrument

Commission regulations are based on a working plan, to make sure that almost all the ’existing’
AS, will be evaluated before 2003.

With the experience of the workshops with respect to the three pilot substances and the 18
substances (all first tranche of the first stage of the review programme) a working plan is made
to evaluate most of the next 815 AS within the next seven years. If, for instance, in 1997 the
next 30 AS are listed, and every next year twenty more, then in the year 2003 655 AS will be
reviewed

8
. From this working plan it should also be clear how many stages there will be in the

review programme. This working programme is an aid to look ahead and will facilitate the

                                                
     

8
 The numerical example is: 1996, 25 AS; 1997, 30 AS; 1998, 50 AS; 1999, 70 AS; 2000, 90 AS; 2001, 110

AS; 2002, 130 AS; 2003, 150 AS. This example illuminates the possibility or impossibility of reaching the target
of 2003: the review of 840 AS.
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Commission regulations, which are necessary to share out the workload among the member
states. If this example of planning appears to be realistic, the discussion in 2001, based on the
progress report to the European Parliament, will be on extending the twelve years transition
period for 185 AS (CEC, 1991c, art.8.2).

Conditions

In the following we assume that the resource basis for the review programme is improved. For
instance with a fixed levy for each AS to be reviewed, payed by industry. Another source would
be the revenues of a uniform VAT system for ppps.

Effects

The harmonization of rules improves the harmonization in data requirements and governments
will have updated dossiers about the risk of ppps at their disposal. It is likely that this, together
with the evaluation and decision-making criteria of the Directive 91/414 seeking a high level of
protection of human and animal health and the environment, results in risk reduction. But the
effect on risk of ppps remains uncertain, also because of the lack of objective measures. It
depends to a large extent on the implementation. For now we conclude that the effectiveness of
the harmonization is high.

Is a speeding up of the review programme effective? The results of the survey study of Pesti-
cide Registration Authorities of OWD (1996, p. 41-49) are informative with respect to this
question, but certainly don’t give the final answer. It appears that the authorities of almost all
member states found the criteria for analyzing AS prior to inclusion in Annex I more or equally
stringent. Only Denmark responded that the 91/414 criteria, in particular the UP, were less strin-
gent. If progress of risk management could be measured with the reduction of numbers of AS or
numbers of ppps, then again the survey of OWD gives interesting information. Table 4.1.2
gives an overview. Because of the harmonization it can be expected that the difference between
member states in the number of active substances in ppps on their market will become smaller.
It appears that Germany expected no changes in the number of AS or ppps. Most of the member
states expected both numbers to decline, while Denmark, the Netherlands and Sweden (those
with a use reduction plan) expected both numbers to increase. If the expectation of Germany
comes true, then for 30% of the ’existing’ AS an application will be authorized. If new AS are
included in the expectation then the percentage will be lower. For now we conclude that the
effectiveness of a speeding up is at least equal to the effectiveness of the review programme: the
effectiveness is high.
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Table 4.1.2 An overview of number of registered Active Substances (AS) and plant protection
products (ppps) before 91/414 and the effects of the directive according to pesticide registration
authorities

Austria Belgium Germany Denmark Spain France Fin-
land

AS registered
before 91/414

275 398 245 280 450 710 150

Effect of 91/414
on nr. AS

 -  -  0  +  ?  -  0

Ppps registered
before 91/414

650 1492 938 900 4000 6900 240

Effect of 91/414
on nr. ppps

 -  -  0  ?  -  -  +

Greece Ireland Italy Nether-
lands

Por-
tugal

Sweden United
Kingdom

AS registered
before 91/414

550 365 360 300 325 131 400

Effect of 91/414 on
 nr. AS

 -  -  0  +  ?  +  -

Ppps registered
before 91/414

2100 1760 6000 1300 719 300 3000

Effect of 91/414 on
nr. ppps

 -  -  -  +  ?  +  -

- = the number is expected to decrease
0 = no significant changes in the number are expected
+ = the number is expected to increase
? = opinion is not expressed
Source: OWD (1996, p. 43-46).
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Is harmonization of the authorization efficient? Is a speeding up of the review programme
efficient? Efficiency for industry and governments is one of the driving forces behind the
harmonization (Lynch, 1993; Houghton, 1994). There is a point where the harmonization is not
efficient, when the burden becomes too heavy. We assume that the efficiency is less than
expected in 1991, but still high enough to continue the harmonization. To speed up the review
programme some additional resources, for example to make the working plan, will be
necessary, costs will increase. Therefore we indicate the efficiency as moderate. In the
numerical example of the working plan the efficiency raises six fold, if the EU capacity remains
about 500 man year. In 1996 20 man year is necessary to evaluate the AS, while in 2003 about 3
persons could do the job. Such an increase in efficiency seems to be very optimistic, but might
be possible by the ’learning by doing’ approach, a better matching of review task and registration
capacity and the diminishing importance of the national authorization policy, like review
programmes.

Is risk management by harmonization of the authorization acceptable? In general the
acceptability is rather good. In our opinion the general public is most sceptical about the
harmonization. So here we judge the acceptability as moderate. Another question is whether it is
acceptable to keep the harmonization on schedule with a working plan, with regulations. This
has been tried before in 1992. Of course authorities could be interviewed about the acceptability
of this instrument in 1997. But why should they be in favour of or opposed to this instrument?
Here it is relevant to investigate the possibilities during the transition period, which will
disappear when the harmonization is completed (all ’existing’ AS are evaluated). From art. 8 of
Directive 91/414 it can be derived that:
- member states can follow their own authorization policy with respect to the ppps containing

’existing’ AS which are not yet reviewed (art. 8(2)); 
- member states are restricted in a way that they should apply the harmonized evaluation criteria

(art. 8(3)).
So in the transition period the policy with respect to the data to be provided is not harmonized.
Those member states that prefer to evaluate the ppps on other, less or more data than in the
harmonized procedure could be against a fastening of the review programme. Unfortunately the
survey of OWD does not distinguish between criteria for data and evaluation, so further
information is lacking. Though support for the harmonization of the authorization is good
among professional experts, they judge much more variable about a speeding up of the review.

The effects of harmonization on the enforceability can only be good, because the differences
among the authorizations of member states will become smaller. Because the harmonization is
not complete and cannot be complete, some problems with enforceability will always remain. A
longer transition period will reduce the advantages of harmonization and is not good for the
enforceability. Because of this threat, the speeding up of the review programme is good for
enforceability. Enforceability is also good because of the clear intentions in the working plan
and regulations, and because the governments themselves are involved in the implementation.
There is however the condition that sufficient funds are made available.
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The homogeneity of harmonization is good. The homogeneity of the proposed working plan
is good, because it builds further on the same framework as Commission Regulation 3600/92
and uses all recent experiences.

The harmonization of the authorization is a gradual process, also because of the twelve years
transition period and other derogations. Large disturbances of property rights and income cannot
be expected. This holds also for speeding up the review.
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Table 4.1.3 Summary of effects of keeping harmonization on schedule by speeding up the
review programme

Policy aspect Risk management by
harmonization of the
authorization

Speeding up the review
programme by
regulation

Effectiveness high high

Efficiency high moderate

Acceptability (farming, general, experts) good/moderate/good good/moderate/variable

Enforceability good good

Homogeneity good good

No large disturbances of property rights
and income

good good

Other conditions improvement of resource
basis

4.2 Trade recording in plant protection products (ppps) (2c)

Introduction

The ’Terms of reference (p. 11)’ of our study suggests to investigate ’a voluntary or obligated EU
wide registration of trade in compounds (active substance level)’. Here the focus is on the
recording of trade of ppps between member states of the EU, in addition to recording of trade
between the European Union and other countries.

Because of the present situation of the Single Market, with free movements of goods, the
regular checks at the borders are over and done with. When ppps cross the internal borders of
the European Union they will not automatically be recorded. So where the policy is to record
the trade it is necessary to have an additional system of recording the stream of ppps. It is
necessary for producers, traders, importers and exporters to be obligated by law in some way to
record the trade of ppps. There are some statistics available on the trade of ppps, but they are
limited to formulated products in small containers, code 38.08 of the statistics of international
trade. The statistics available on trade patterns of ppps therefore underestimate the total value of
the trade (import and export) of active ingredients and formulated products (LEI, 1994, p. 28-
32).

Trade of active ingredients is part of code 29 of the statistics of international trade. This code
may include a wide variety of chemicals, even those not being formulated to ppps. It is therefore
not possible to make a clear distinction between trade of active ingredients for the formulation
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of ppps and the trade of other chemicals (LEI, 1994, p. 28-29).
A central question will be whether this information at the active substance level is needed at

EU level. What is the contribution of trade recording if the real problems of ppps are related to
emission? It is common knowledge in environmental policy that information and the use of
policy instruments should be as near as possible to the problem area. Information about sales of ppps
is available from government statistics and the national industry associates. Information about
production is available from producers associations. Available production statistics together with
data on international trade provides an additional opportunity to check national sales statistics.

Some countries seem to have had some experiences with a system of recording the sales, like
Germany and Italy, which experiences might be used (LEI, 1994, p. 17). However, a total
overview in the EU is lacking.

Instrument

Voluntary or obligatory monitoring of trade in active ingredients between the different member
states of the EU.

Further elaboration of the instrument

The main sources of information on the international trade and sales of ppps are the national
associations of producers and importers of agrochemicals and the Ministries of Agriculture
(governmental statistics) (LEI, 1994, p. 31-33). The following aspects need to be considered
when using and interpreting the information from these sources:
- Statistics which are provided by the national associations of producers of agrochemicals are

limited to the firms that produce or import ppps and are affiliated to them. Sales might also
take place through other companies, although the share in total sales is limited in most of the
countries examined;

- Sales statistics of ppps for use in agriculture differ from the actual use of ppps in agriculture.
Farmers may adjust stocks;

- Information about the trade of ppps specify the total trade without distinguishing between
ppps for use in agriculture and ppps for use outside agriculture (e.g. forestry, households).
Amounts of ppps for use outside agriculture, however, are small compared to ppps for use in
agriculture.

If governments (policy-makers) want a more detailed overview of the different substances
that are produced, imported or traded, organisations gathering the information need much more
power by law. This might stimulate the trade of ppps on a black market. Control by
governmental organisations will be necessary to keep the situation under control. Because
regular border checks are non-existent any more, the fraud resistance of a trade recording
system has to be enhanced by other types of control.

Where a system of recording the trade will be introduced it should be in line with general EU
policy, especially in the area of trade. Council Directive 91/414 harmonizes and facilitates the
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authorization of ppps, but it does not refer to recording the trade of ppps. In this case article 43
of the EEC Treaty is of importance (and not article 30-36). Following the line described in
article 43: if the European Union finds it necessary to register the trade of ppps going across the
internal borders, it has the competence to order such a system, because the policy on ppps can
be seen as a part of the agricultural policy.

Another possibility is to record only the international trade of a limited number of ppps, for
example a few of the most hazardous or risky types or only the insecticides or fungicides, at the
national scale or at the scale of the European Union. Producers, importers, traders and exporters
need to be obligated by European law to record the trade, and/or the production, of the specified
types of ppps. The possibilities for additional restrictions for some ppps at national level depend
on what the EU Directives leave for member states. The separation between hazardous/risky
types of ppps and others, however, to the very difficult decisions.

There are reasons for recording of trade/transport of dangerous products from the perspective
of society. Citizens simply want to know what risks are created by activities of industry and
transport. Government has the responsibility to create and maintain a system to reply to this
demand. There are some rules in that context for reasons of safety of citizens. These rules were
formed after accidents happened in the past and to realise a certain safety in the future.

For example, in the Dutch situation chemicals in general are recorded through the whole
production chain at import, production, trade and export levels. There is a recording from the
place of origin, amount, and destination (Kasperkovitz, 1993 p. 25-27; MLNV, 1992). New
products are tested for chemical, ecological and toxicological characteristics. Special attention is
paid to employees on the working spot where they work with carcinogenic or mutagenic
ingredients. In this case sellers need to have enough knowledge of the chemicals they sell and
have to register them. There is a recording apart from the normal recording, for products which
are for export and which are not authorized in the country where produced. These exporters
need to record these export products. The administrative costs of the Dutch system have not
been estimated.

Effects

The main problem areas with respect to ppps are in the application and the production of ppps.
The important question is therefore: what does a voluntary or obligated EU wide recording of
trade contribute to diminishing or monitoring these problem areas? It is quite clear that a
voluntary system gives no guarantee that a consistent set of production and trade data will be
available. Therefore, the effectiveness of a voluntary system is very limited. If the system is
forced, then one might assume that an additional check on sales comes available. Several
questions remain open: (1) What to do when different systems give - as usual - different data?
Different results still require either more information or an additional decision on which data are
good (2) Why not pay more attention to cross checks on ppp use? Against the background of the
objectives of a ppp policy, obligatory trade registration is not very effective because it focuses
monitoring on a side issue of the problem area.
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Because the main objective of monitoring trade consists of determining the level of
application of ppps, this very indirect method gives still monitoring costs. A voluntary system
provides no useful information. Therefore the efficiency of this instrument is very low. Data
within an obligatory system are more useful, but require much more administrative costs and
therefore the efficiency remains low.

Problems will rise in relation to the willingness of the private industry to deliver the right
information at a low level of aggregation. This holds under an obligatory system. In many cases
information is confidential because of reasons of competition. The amount of active ingredient
or highly aggregated data are considered to be inappropriate (OWD, p. 27-29). The
enforceability of a relevant level of trade recording is difficult and requires additional legislation
in the European Union and some member states.
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Table 4.2.1 Summary of effects of recording trade of ppps
Policy aspect Voluntary trade registration Obligatory trade registration

Effectiveness neutral (limited, because of
lack of data)

neutral, usefulness of data not
clear

Efficiency low low

Acceptability (farming,
general, experts)

neutral/neutral/moderate neutral/neutral/variable

Enforceability bad bad, difficult at detailed level

Homogeneity bad, does not fit in present
EU policy

bad, does not fit in present EU
policy

No large disturbances of
property rights and
income

good good

Other conditions many fraud possibilities

Remark

Trade recording is not considered to be a useful information tool within the future EU policy on
ppps. As an alternative, registration of ppps in direct relation to the Value Added Tax on ppps
might be much more relevant, if such information is required. Here one links the monitoring
system to an existing administrative system, but then with additional detail. This option,
however, will not be developed further. First of all it should be clear, what the real purposes of
gathering information are.

4.3 Restricted access to high-risk ppps (5c)

Introduction

The OWD report proposes restricted access to certain high-risk ppps as a relevant instrument
(OWD, 1996). Experience in the Netherlands with strict regulation of soil fumigants was
important for selecting this instrument. In this case the high risk was mainly caused by intensive
use. The CLM report pays some attention to an instrument like a license for users. This could be
restricted to more toxic ppps. Some countries seem to have experience with licences for classified
ppps (CLMa, 1994). In Denmark some experience is built up with a prescription system
(Bromand, 1996). In this last case high risk is mainly caused by substance intrinsic properties.
These experiences will be briefly described below.
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Denmark
In Denmark an arrangement is made for exemption of otherwise prohibited products, to ensure
availability for urgent problems. The product must be used as little as possible, so preventive
measures like crop rotation and resistant varieties should be taken first. User organisations are
obliged to make a summary of the use once a year (in relation to the pest pressure). Chemical
companies and users’ organizations are challenged to achieve minimal use of the ppp in a
practical way. This model is applied on the ppp propachlor against the pest groundsel and
cyanazin against charlock or wild radish. A local advisor takes the decision for the need for
control and writes a prescription. The prescription enables the farmer to buy the product. The
expectation and also purpose are that the arrangement will be used to a limited extent.

The Netherlands
Restricted access to soil fumigants is considered one of the most effective measures in the
Netherlands’ programme to reduce risk associated with ppps (OWD, 1996). Use of soil
fumigants, which was about 60% of total use in the reference period of the Long term Crop
Protection Plan (LCPP), is restricted in 1993 to once every four years, rather than once every
year, with a prescription for use required (OECD, 1996e). Fumigants include (cis-)dichloro-
propene and metam-sodium. The local Plant Protection office provides the farmer a licence.
Only with such a licence one can buy the amount needed. Originally it was planned in the LCPP
that need of use should be proven. This, however, is not implemented, because of lack of liable
detection methods (MLNV/IKC, 1993). Since January 1997 a pilot system of controlled use (on
prescription) and controlled distribution for dichlorvos, which ppp was considered essential for
the horticultural sector,  is implemented.

Instrument

Strict controls on access and use of ppps, categorized as high risk. Three parties can be distin-
guished: the retailer, the user and the government.
Elements of control for the retailer:
- A licence for selling (this implies a register of sellers) these high-risk ppps, which requires

training on the risks and how to handle them, administration of selling (and stocks).
Elements of control for the user:
- A licence for buying and using (this implies a register of users) these high-risk ppps, which

requires training on the risk aspects and how to handle them, administration of use (and
stocks);

- Use according to a prescription, which is more strict than the proper use prescription on the
label.

Elements of control for the government:
- Continuous development of training courses for sellers and users;
- Control of the bookkeeping;
- Preparation of the strict prescription;
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- Monitoring of residuals in the environment.
What could be included in the prescription? One could think of a certain distance from water
ways, certain application techniques, restriction of the number of treatments in a growing season
or in a number of growing seasons, restriction to a specific pest in a specific crop, certain extra
protective clothing, etcetera.
The EU could stimulate these strict controls, with the elements mentioned above. It could for
example be implemented as elaboration of Article 6(1) of Directive 91/414: "the removal of an
AS from Annex I if it no longer satisfies the requirements of Article 5(1) and (2)" (CEC,
1991c).

Conditions

The system should be restricted to a limited number of ppps, otherwise it will not function. The
question: ’what is a high risk ppp?’ should be answered adequately. A classification system for
dangerous substances (and preparations) is available (Council Directive 92/32/EEC amending
Directive 67/548/EEC, Annex VI). A classification system for ppps is available (Council
Directive 78/631), but will be amended. Data will come available via the authorization
procedure of Directive 91/414.
The system of strict controls requires a good infrastructure.

Effects

Ppps that are not acceptable any more may be very beneficial for agriculture. For instance
because they are very essential in an IPM scheme. With these strict controls it is possible to
reduce the risk of these ppps, while keeping the benefits for a while. The effectiveness of the
proposed instrument is high.

Society pays a price for the high effectiveness of this instrument. Several things have to be
done, to keep the ppp on the market for a while. The seller has to pay for the licence, has to
invest in knowledge and administration systems. The user needs even more investments, like
paying for the prescription. The government has to invest in control systems of use and
residuals. These costs can partly be passed to sellers and users. Further it must be noted that
industry is reluctant to leave products on the market for minor uses. The efficiency of this
instrument is neutral.

If a ppp is very beneficial for agriculture, the farming community will finally accept this
system of strict controls to keep the ppp on the market for a while: acceptability will be
moderate. The acceptability for the general public is probably low, because according to them a
high risk ppp should be banned. Expert judgement will be variable. In general the acceptability
is variable.

Given the conditions for the instrument the enforceability of this system with several
controls is very good.

The homogeneity of this instrument is not a problem, if it is clearly presented as part of an



Regulation 59

exemption procedure. This means that the ppp will be totally banned within several years.
Homogeneity will be moderate.

The instrument should be compared with the alternative of a total ban. Disturbances of
income will be more moderate than in case of banning. The instrument is good with respect to
this criterion.
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Table 4.3.1 Summary of effects of restricted access to high-risk ppps

Policy aspect Restricted access to high-risk ppps

Effectiveness high

Efficiency neutral

Acceptability (farming, general, experts) moderate/low/variable

Enforceability very good

Homogeneity moderate

No large disturbances of property rights and income good

Other conditions adequate classification; restricted to
few ppps; good infrastructure

4.4 Approval of a ppp reduction plan at national or regional level (6)

Introduction

According to OWD (1996), a ppp reduction plan is one of the methods to achieve reduced use
and risk of ppps and overall use reduction targets could be a relevant instrument of an additional
EU policy. In a preliminary version Produce Studies (1996, p. 27 and p. 117) suggests that ppp
reduction plans have limited effects. From the OWD survey it is clear that experts in member
states like Germany and France, for several reasons, strongly oppose a use reduction
programme. Also the UK does not support such an approach (MAFF, 1995). Because of this
opposition within the EU only a voluntary use reduction plan can be accepted. A risk reduction
plan could perhaps be mandatory, but risk of ppps is difficult to quantify and it may for this
reason be difficult for the EU to approve such a plan.

What is a ppp reduction plan? In the following we will focus on the EU, but also outside
Europe, in Canada, an example can be found (Surgeonder and Roberts, 1993). For the USA a
study of the technological feasibility to reduce ppp use to 50% without reducing crop yield is
available (Pimentel et al., 1991). For the state California rather detailed reports on this subject
are available (e.g. Pease et al., 1996). Reduction plans of using ppps have been applied in the
EU by Sweden, Denmark, the Netherlands and Finland.

9
 All these countries targeted their

objectives in two phases. Table 4.4.1 gives some information on these plans and their realiz-
ation. Though all plans target for a reduction of total use (sales) in the reference period, here the

                                                
     

9
 Brouwer and Van Berkum (1996, p. 67) refer to the 1987 ’National Integrated Control and Protection Plan

by Italy, which aimed at reduced use of ppps by 30-50%. It is not clear for us whether this plan has been
implemented and monitored.
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intensity of use is presented to have a relation with the use reduction aim in the Fifth
Environmental Action Plan.

Table 4.4.1 Policy with respect to ppps in four different countries with an active volume reduc-
tion policy

Variable Denmark Sweden Netherlands Finland

Reference period 1981-85 1981-85 1984-88 1987-91

Intensity of use in reference
period

1)

2.9 2.3 21  0.9

First target year 1990 1990 1995 1995

Targeted reduction %
2)

25 50 30 50

Realized reduction % 18 46 45

Second target year 1997 1996 2000

Targeted reduction %
2)

50 75 50

Realized reduction % 65

Source: Oskam et al. (1992) and additional information.
1) In Active Substance per hectare of arable and horticultural crops
2) In % of use (in AS) during the reference period

Sweden
Sweden introduced in 1986 the ’action programme for the reduction of health and environmental
risks posed by ppps used in agriculture’. To achieve a reduction of these risks, the following
three groups of measures were proposed (Pettersson, 1996; Oskam et al., 1992, p. 48):
1. A gradual change to treatments that are less dangerous to health and environment.
2. Measures to reduce overall use of ppps.
3. More education, enforced legislature, and other measures aimed at protection of health and

the environment.
Thus, the main purpose of the action programme was the reduction of risks related to ppp

use. In the mid-1980s, Swedish crop protection experts indicated that a 50% reduction in
kilograms was feasible. This conclusion was incorporated as a clearly formulated objective in
the action programme that targeted achieving a 50% reduction by 1990, relative to the 1981-
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1985 period. Levies were introduced on the authorization of ppps, on standard dosages and per
kilogram of active ingredient. Most attention, however, has been given to ’information and
persuasion’. In the beginning of the programme the reduction of dose rates was important,
especially for older products. Also phasing out programmes, for example of EBDC fungicides,
were successful. In 1990, the Swedish Parliament adopted a bill which called for a 75%
reduction of compared with the base period 1981-85. According to Emmerman (pers. comm.) a
65% reduction in sales and a 68% reduction in use has been achieved in 1996.

A new action programme for 2001 is in preparation. This proposal for a programme focuses
on the consequences of Directive 91/414 and other EU legislation for the ppp policy of Sweden
after EU membership. Main targeting is on emissions. The total reduction of A.I. objective for
2001 is at least equal to the 1996 target, with a reduction of 75% compared with the base period.
After the evaluation of the risk reduction in the earlier programmes, a concrete goal will be
established. New, additional, targets are on a 10% increase of untreated cultivated area and 10%
reduction in ’total dose surface’ compared with cultivated area by the year 2001
(Jordbruksverket, 1996).

Denmark
The aim of the Danish action plan was to minimize hazards to both humans and the
environment. The goal was a reduction of 25% by 1990 and 50% by the end of 1996, calculated
in relation to the average use in 1981-85. Both the quantity of ppps sold and the treatment
frequency index had to be reduced. The first indicator measures sales on the level of active
substances (Bekaempelsesmiddelstatistik, 1995). The latter indicator measures the average area
treated if full dosages are used and is found to be a more true indicator for spraying activities in
different crops regardless of the applied amount of A.S. Besides several other measures, like
record keeping of all treatments carried out with ppp at farm level and subsidy rules for spray
free zones, 40% nitrogen reduction plus no ppps, ecological farming and short-cycle wood
stands, and special attention for the dissemination process (obligatory training of all who apply
ppps), the Danish government has opted for a system of administrative taxes or financial levies.
The administrative tax is too low to have any measurable effect on ppp use. In 1990 the
financial levy amounted circa 3% of the expenses on ppps and was mainly used for research,
while part ended up in the government budget. From 1996 a new tax has been established on all
ppps. The tax is 13% on herbicides and fungicides and 27% on insecticides (to correct for the
relative low price).

The Netherlands
In the Netherlands the ’Long term Crop Protection Plan’ (LCPP) or - in Dutch - ’Meerjarenplan
Gewasbescherming’ (MJPG) has been approved in 1991 (Oskam et al., 1992, p. 21). In the late
1980s, Dutch crop protection experts indicated that a 50% reduction in kilograms was feasible.
In brief, the strategy of the MJPG is:
- reduced dependence on chemical crop protection;
- reduction of the volume of ppp use;
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- reduction of emission of chemicals into the environment.
The MJPG intends to reduce use, risk and dependence on ppps by a set of measures. For
example, integrated arable farming, closed systems in greenhouse horticulture, change of
regulations on soil fumigation, banning certain compounds. The plan included a financial levy,
which has been converted into a covenant between the government and several, mainly
agricultural, organizations.

Finland
In Finland, at the end of 1992, a rural environmental programme was agreed upon. The pro-
gramme includes detailed goals for agricultural and environmental policy, farm management,
education and advisory services. As part of the programme there was a goal to halve the volume
of use.

10
 Several instruments were introduced in 1993/94: testing and inspection of spraying

equipment, advice and training in use of ppps and reducing usage by cultivation techniques.
Educational goals include information about economic use of ppps and reduction of the
detrimental effects in the handling and application of ppps. The realization has become more
effective due to an agricultural environmental financial support programme, which was
implemented in 1995 and which is partly financed by the EU (OWD, 1996, Annex VII;
Pirttjärvi et al., 1995).

All examples illustrate that a reduction plan contains clear, quantifiable use reduction targets
and several, at least one, moment(s) of evaluation whether these targets will be reached. Use is
crucial in these plans. Use is normally measured in kg AS. However, also other (additional)
indicators occur, like treatment frequency (index) and emission. For these additional indicators,
in most cases use should be monitored at AS level. The plan consists of a mix of different
instruments. In the evaluation also attention is payed to the effort of the government with the
introduction of the proposed instruments.

Instrument

The proposed policy instrument gives an EU subsidy to a well-specified ppp reduction plan
with clearly targeted reductions and instrument mix. The EU compensates 25% of the costs of
developing, communicating, effectuating and monitoring the plan

11
. The reduction plan can be

made on the level of a member state or a region. 
One has to realize that other policy instruments or other developments might already give

reductions, even without preparing a plan. The position of the EU with respect to ppp reduction
plans is quite different from the position of member states. Although ppp reduction plans focus

                                                
     

10
 Personal communication from A. Miettinen

     
11

 An alternative would be a 50% financing from the EU. The EU finances for example half of the training,
information and advice activities in the Swedish reduction programme.
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on use, monitoring of concentrations in environmental compartments and agricultural products
might give some arguments for the subsidy. The first general advantage for the EU is a
reduction of emissions of ppps to the environment, across boundaries and in international
waters. The second general advantage for the EU is that Maximum Residue Levels might be
easier reached. Presently, both cannot be quantified. An EU policy would have a sound basis if
the stimulus (a subsidy or a compensation) would be in relation with the emission across
boundaries of the countries of the EU, for example the emission load of rivers. This is in fact
opposite to the Polluter Pays Principle, but leads to an efficient solution if countries profit from
reduced emissions. Because most benefits of ppp reduction plans will be realized by and within
member states, only a part of the costs are covered.

Conditions

To prepare such a plan, it will be very important that the infrastructure is available (information,
experts, legal basis): an adequate monitoring of use is crucial.

Effects

The expected effectiveness of a ppp reduction plan, targeting for use reduction in total AI, has
been derived from a statistical analysis of the existing use reduction plans. This analysis
compares developments in countries with and without a use reduction plan. To bring all
countries on a comparable basis, the average use of ppps over the observation period is for all
countries equal to 100. See appendix III for sources and details of this analysis. The estimated
results indicate an annual 4% reduction of the volume of ppp use per year due to the ppp
reduction plan. The annual reduction is measured in active ingredient. This effect is additional
to an annual 2% reduction which holds for all EU countries included in the analysis. There are
some differences between fungicides, herbicides and insecticides (including nematicides), with
annual effects of the reduction plan of 3.9, 2.6 and 7.6%, respectively. Here, the large reduction
of the use of nematicides in the Netherlands after the introduction of the MJPG influenced the
results. These effects are additional to an annual reduction of 3.3% for herbicides, while for
fungicides no significant annual reduction could be found. At the moment it is difficult to say
how long such reductions last and whether there is a reverse development after achieving
targeted reductions at the end of the plan period. So we conclude that the reduction plans reduce
use of ppps, and therefore effectiveness is high.

Ppp reduction plans can also focus on other quantitative targets of risk associated with ppps.
In all cases monitoring of use on AS level is necessary. The Netherlands, for example, is
evaluating the target for emission in 1996, using chemical knowledge. A commission of experts
has estimated, from use figures and compound properties, the emission of ppps into the environ-
ment. The emissions in 1993 (model year for 1995) are compared with the emissions in 1986
(model year for reference period). Emissions are estimated for different routes, whereby three
environmental compartments are distinguished. It appears that all targets are reached (Commi-
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ssie van deskundigen Emissie-evaluatie MJP-G, 1996). Also other indicators of risk could be
used, using agronomical knowledge. In Denmark, for example, the emphasis is on the reduction
of treatments, measured as treatment frequency index. At the halfway evaluation this index had not
clearly declined for all crops, though in a crop like winter wheat progress was made (Jørgensen
and Secher, 1986). In Sweden, the number of hectare dosages is calculated over the years
(Emmerman, 1997). Other indicators, which are not (yet?) officially applied, use toxicological
knowledge, and try to incorporate the impact of ppps on the environment. For the Netherlands
Janssen et al. (1997) used so-called Environmental Yardsticks. Monitoring results of use (in kg
AI/ha) on specialized arable farms were related to the environmental burden (in EIP/ha). So, just
like the estimation of the emission in the Netherlands, which is described above, the estimation
is from use figures and compound properties. In most crops, for most environmental aspects, a
less than proportional relation was found. This means that it is advisable to rely, in addition to
the indicator kg AI/ha, on an other indicator like for example EIP/ha, if the risk to the environ-
ment should be reduced. In Denmark, an ecotoxic load is developed, which relates amount used
to a short term toxicologic parameter for several organisms (Secher and Gyldenkaerne, 1996).
From this paragraph we conclude that a ppp reduction plan, seriously targeting risk, should
target (in addition to kg AI) additional indicators of risk reduction (Appendix I contains a list of
possible indicators). Effectiveness of reducing risk is higher than effectiveness of reducing use.
Here we conclude that effectiveness of risk reduction is very high.

The efficiency of this policy instrument of the EU depends very much on the targeted
reductions and whether they will be achieved. For Denmark, the Netherlands and Sweden, most
of the targeted reductions (but certainly not all) have been achieved. For Finland it is to early to
evaluate results, though information is available about the implementation (Siikamäki, 1995).
Though information is lacking, differences in efficiency will be observed. Pettersson (1996, p.
12) provides the information that for Sweden the programme costs were at least 21 million SEK
in 1993/94, while total environmental levies on ppps amounted 40 million SEK (20 SEK/kg
AS). Total costs of the latest programme to 2001 are estimated at 41.35 million SEK per year
(of which the EU finances 10.5 million SEK), however, the reduction goal is not yet
established, but will at least be zero (Jordbruksverket, 1996). Based on these data, we keep an
annual budget of 20 MSEK (ca 2.2 million ECU) as indicative for the programme costs of
Sweden.

12
 The total costs of developing the MJPG in the Netherlands is estimated at 10 million

Dfl or circa 4.3 million ECU (Goewie, communicated). Operating costs of the plan in the
Netherlands is estimated at 1 million ECU per year.

13
 Reduction of use requires fewer data

                                                
     

12
 During a five year period at using the 1988 use level as reference, a reduction of (1-0.96

5
)=0.185 of 2.865

million kg active ingredient has been achieved = 0.53 million kg AI. This implies a cost per unit of reduction in
the fifth year of 2.2/0.53=4.15 ECU/kg.

     
13

 Total programme costs in the Netherlands during a five year period are 9.3 million ECU, achieving a
reduction of 1-0.96

4
=0.185 or 18.5% of 17.306 million kg active ingredient (= use level in 1991). Costs per unit

of reduction are: 9.3/((0.04+0.08+0.12+0.15+0.18)*17.306)=0.94 ECU/kg.
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(costs) than reduction of risk. Therefore the efficiency of a use reduction plan is judged higher
than the efficiency of a risk reduction plan.

There is a difference between the effectiveness and efficiency at EU level, which depends on
the subsidy per unit of reduction and the efficiency and effectiveness at national or regional
level, where these criteria depend very much on the particular instruments which are used by
member states or regions to reduce use and risk of ppps.

As mentioned above, some member states in the EU strongly oppose a use reduction plan
(Personal information of De Heer, Steering Committee). For this reason a voluntary scheme is
proposed. However, the subsidy is payed from the EU budget and these member states may still
oppose to stimulate a use reduction plan. For this reason the acceptability of experts is qualified
as variable. Professional experts do have the most pronounced visions and will be in favour of
such plans or against it.

Because this policy option is voluntary, enforceability is good. Enforceability will be
improved by making the subsidy dependent on achieving the reduction targets. The legal basis
for a ppp reduction should be sought into an alternative EU Environmental Policy or an
additional EC Agricultural Policy. The effects have been summarized in table 4.4.2.

Concluding remarks

Opening the possibility of receiving a subsidy for a ppp reduction plan should at least prevent
countries or interest groups from using more ppps or generating statistics, where higher
quantities of ppps show up. This can be done by making the reference period one before the
period of discussion of this instrument.

The regional aspects of this policy are attractive, though less developed. Not only member
states might opt for this policy instrument, but regions, offering a sound plan on the basis of
well established information, could also do the same. Here, it is important who pays the subsidy
of the ppp reduction plan.
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Table 4.4.2 Summary of effects of a ppp reduction plan at national or regional level

Policy aspect Use reduction plan Risk reduction plan

Effectiveness high very high

Efficiency very high high

Acceptability (farming,
general, experts)

good/good/variable good/good/variable

Enforceability good good

Homogeneity good good

No large disturbances of pro-
perty rights and income

good good

Other conditions good infrastructure; adequate
monitoring of use

good infrastructure; adequate
monitoring of use on AS
level

4.5 Co-ordination of monitoring of ppp residuals and harmonization of quality
standards (7c)

Introduction

One of the objectives of the study of Cranfield University was to make recommendations with
priorities for future monitoring strategies designed to protect the environment (SSLRC, 1996).
This instrument is based on recommendations of that study. The emphasis is on the monitoring,
though also remarks are made on quality standards.

The monitoring situation in regions in the EU member states Germany, Italy, Netherlands,
Spain, Sweden, France and United Kingdom was studied (SSLRC, 1996). Here some results are
presented. Only the United Kingdom (England and Wales) had a designed authority responsible
for the co-ordination and collation of monitoring data. No regional or national soil or sediment
quality monitoring programme appeared to exist. In water, herbicides were most frequently
monitored, however, unco-ordinated. Incidence of ppp contamination of water was found to
occur.

Instruments

Central co-ordination and guidance from the EU of monitoring by (the responsible
organizations within) the member states. The EU should define clear roles and responsibilities
to comply with a specific monitoring strategy. Monitoring should be catchment based.
Analytical techniques should be improved: increase of use of simple multi-residual methods.
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Existing guidelines (CEC, 1975; 1980b), to monitor active substances that are no longer
authorized, should be reconsidered. Monitoring data of concentrations in water, soil and
sediment, should be centrally collated in a EU database.

EU co-ordination of environmental quality limits. The basis for calculation of each standard
should be available. Yet different values are apparent. Clarification is required concerning the
ecological basis for selecting the most sensitive species for toxicity calculations.

Condition

Good infrastructure of organizations with monitoring (sampling and detecting) expertise.

Effects

Monitoring in itself does not influence risks of ppps, it merely records them. With well co-
ordinated monitoring data it is possible to check proper use. With monitoring data society is more
aware of risks of ppps and adjustments of use can be proposed, when necessary. If precaution of
concentrations in the environment is not the general guiding principle, standards of
environmental quality are indispensable. We indicate that effectiveness is high.

Collection of samples and associated analyses are time consuming and costly. Centrally
collated data at the regional, national and European level enhance efficiency. Though
information is lacking we suggest that efficiency is moderate.

Although monitoring of ppps in the environment is generally considered as acceptable
(SSLRC, 1996), one could ask whether this should be catchment based. A monitoring system
may be partly replaced by simulation models, based on laboratory studies, because it is costly.
Monitoring ppp residuals, however, provides a check on laboratory experiments, models and
simulations. The following focuses on this specific proposal, on the aspect catchment area. In a
Dutch study, which is not catchment based, concentrations of ppps (active substances) in
environmental compartments (surface water, ground water, rain, sediment and soil) are listed for
about twenty geographical divisions, mainly according to soil type, anticipating on the
regionalization of future authorization (Tas et al., 1996).

Enforceability is good in an EU-coordinated approach with directives or even regulations.
Guidelines which require monitoring of active substances do already exist. Homogeneity is
good. No large disturbances of property rights and income can be expected.
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Table 4.5.1 Summary of effects of co-ordination of monitoring ppp residuals and quality stan-
dards

Policy aspect Monitoring

Effectiveness high

Efficiency moderate

Acceptability (farming, general, experts) moderate/good/good

Enforceability good

Homogeneity good

No large disturbances of property rights and income good

Other conditions good infrastructure
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INFORMATION, PERSUASION AND AWARENESS

5.1Integrated Environmental Programmes at Farm level (IEPF) (9c)

Introduction

Farmers’ environmental behaviour is governed by several related factors (Bager and Proost,
1997). Their behaviour with respect to ppp use is one of the elements which determines their
environmental care. A good and accountable use of ppps represents one of the most prevalent
agro-environmental issues. The use of communication instruments mentioned in table 3.4.1 of
this report is based on the idea that farmers will change their farming practices on a voluntary
basis. But that of course requires a stimulus.

In the following an integrated instrument will be discussed that incorporates several policy
instruments categorized as information, persuasion and awareness. It is called an Integrated
Environmental Programme at Farm Level and can be used by local, regional or national
authorities to influence changes in farming practices. Successful experiences are being
developed in the Scandinavian countries, United Kingdom, The Netherlands, Switzerland and
Germany (Bager and Soegaard, 1994; Roux and Blum, 1998).

Integrated Environmental Programmes at Farm level means a step forward to greater
responsibility and more room for farmers’ initiatives, which will enhance their policy acceptance
as indicated before (section 2.3).

Realizing changes and the adoption of innovations in an environmentally friendly plant
health management can be considered as a continuous learning process for farmers. Integrated
Environmental Programmes at Farm level is used to channel ’new’ knowledge as well as
subsidies and risk funds to facilitate this learning process.

Instrument

The Integrated Environmental Programme at Farm level is an instrument of self regulation,
based on voluntariness and individual plus collective responsibilities. Self regulation is not just
a question of good will and admirable intentions, but requires the discipline of both a publicly
structured market and the ultimate threat of the regulatory stick to keep things honest (Hanf,
1996, p. 218). In essence, self regulation is a mix of  regulation/coordination through the state,
civil society and the market.

An IEPF concerns all relevant environmental aspects of agricultural practices, e.g. emissions
of minerals and ppps, waste disposal, stench, energy use, etcetera. Farmers who opt for an IEPF,
sign a contract with the government. The contract states the annual environmental ’score’ to
achieve, the final targets and the time needed to realize these. The contract is framed in a
’regulatory space’ made up by basic constraints like the ban on hazardous ppps and pollution
limits for specified emissions.

IEPF contracts are not unilaterally imposed but negotiated with regional farmers’ groups.
This means that environmental efforts and sustainable practices are to be defined and specified
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at the regional level, taking into account the regional ecosystem and regional pollution levels.
The regional approach may enlarge the ’regulatory space’ — and thereby the farmers' room for
manoeuvre — as the environmental achievements of the individual farmers may complement
each other, resulting in a good overall performance at the regional level. Farmers' groups also
stimulate information exchange, farmers' experimental research and learning processes (see
below). Some sustainable practices like the zoning of crops are not even feasible without a
regional approach.

With the choice for regional cooperation much attention has to be paid to the local processes
of negotiation and cooperation, by which a true sense of responsibility and commitment can be
established (Buizer and Proost, 1995). According to Oppenheimer Wolff & Donnelly the
Danish early focus on voluntary arrangements with farmers was not effective, because of
insufficient support from the farming community (OWD, 1996).

Participating in an IEPF scheme clearly demands extensive recording by farmers as well as
close monitoring by the concerned administrative apparatus. The costs involved in the recording
and monitoring activities are compensated for, at least partially, by the implementation costs
saved on existing environmental regulations and permits which no longer apply to the IEPF
participants.

The most important advantage of IEPF to the farmer is the amount of flexibility it implies.
Farmers' practices are not prescribed in detail. There is room to determine the optimal mix of
environmentally benign practices and to choose the trajectory fitting best the farm development
path and the investment cycles. That is why an IEPF requires a number of environmental
indicators which reflect the performance of individual farmers. They are challenged to come up
with the most appropriate means and methods to realize the short-term and long term targets.
The more environmental aspects are included, the more existing — and often impeding —
environmental regulations can be suppressed as far as IEPF participants are concerned.

Good IEPF performance moreover can be appreciated by buyers of farm products, food
processors and retailers, providing opportunities for 'within-channel labelling' (see section 5.2).

Concerning the prevention of pests it is often emphasized that an integrated whole farm
approach is required, carefully balancing the use of ppps, fertilizer, water and energy
(Bouwman, 1996). An  IEPF contract may well serve to establish this integration and to 'reward'
the farmer accordingly. As spraying records and monitoring are essential elements of
implementing Integrated Environmental Programmes at Farm level, some flexibility concerning
off-label use and availability of ppps on use prescription can easily be built in. Off-label use is a
way to cope with the lack of adequate ppps in 'small' crops, i.e. crops for which the expected
benefits of ppp sales do not make up for the costs of registration. Off-label use permits the use
of ppps for other crops than specified on the label, which enables for instance a tree nursery to
use ppps which are only admitted for vegetables. The producer of the ppp can not be made
liable in case of damage to off-label crops.

As IEPFs are framed in a regional context, region-based prevention practices can be stimulated
which preeminently applies to ppps. One could think of practices such as:
- exchange of fields between arable farmers, livestock producers and vegetable growers;
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- buffering zones around crops which are sensitive to special pests;
- the introduction of a ’sabbatical year’ prohibiting the growing of crops which serve as the

habitat for the survival and reproduction of harmful organisms;
- the use of natural enemies or sterile males on a regional level.

So far the IEPF is presented as an instrument embracing all environmental aspects at farm
level. It is quite feasible, however, to begin with partial programmes to which additional
elements will gradually be inserted. ’Mineral contracts’ or ’plant protection contracts’ may thus
well serve as the precursors of IEPF contracts

14
.

Further elaboration of the instruments

Communication
Under this ’umbrella’ instrument of IEPF various communication instruments find their place.
Each instrument on its own will not accomplish much change. It is the combination that brings
synergy and helps farmers becoming motivated and qualified for better plant health
management practices.

From different research projects (Proost et al., 1995; Somers and Röling, 1993) it becomes
clear that this process of change involves much learning and knowledge of farms and crops.
Roger's model for the adoption of agricultural innovations (see also section 2.3) is useful but
with some comments.

Reducing the use of ppps may give a reduction of production costs but in the long run more
changes are needed in order to maintain the same level of production. Some of the new methods
are more labour intensive, so more costly. Therefore economic effects are not within immediate
reach. Registration of the use of chemicals and mineral book keeping increases a farmer's
insight in more opportunities of cost savings.
New ways of crop protection with using fewer and less chemicals or other products mean more
uncertainty and risk taking. This implies greater knowledge on farm and crops. Farmers need
new knowledge to assess certain thresholds and to integrate the new knowledge with previous
experiences. The changes in farming concern the whole enterprise, however, it may start with
partial solutions. Extension officers are confronted with another kind of questions for which
they not seldom lack the information. Adequate training and supervision of advisors is therefore
an important aspect.

The requirements for experiments at farm level are rather easy to meet. Farmers can experi-
ment and see for themselves the value of certain changes in the production process. A positive
experience will strengthen the willingness to do more. Extension workers can back up these
trials and supervise. The more visible results are, the more likely convincing strategies will be
effective. Some innovations however prove their value only after several cropping seasons. In

                                                
     

14
 In the UK there are many different agri-environmental programmes and according to the Pesticide Trust by

now a simplified approach is needed. Farmers should need a one-step scheme with a menu of options and the
scheme should be based on a Whole Farm Management Plan.
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the following some of the most successful communication instruments are discussed.

Record keeping: yardstick, environmental audits
Monitoring systems are usually a valuable component in rational control of pests (CLMa,
1994). The use of these systems leads to a considerable reduction of the use of ppps (up to
50%). To adopt supervised control methods, farmers need training in field monitoring and the
handling of thresholds.

In the Netherlands two thirds of the growers carry out book keeping of ppp use (Proost,
1995). In many farmers’ groups the results are compared, and this increases a farmer’s insight
into his spraying practices and the possibilities for change. Asked about the changes that record
keeping brought about, farmers state that they have gained more insight into pest management
and have reduced the use of ppps.
Mandatory farm level record keeping takes place so far only in Denmark (OWD, 1996).
According to OWD (1996) Denmark considers its requirement of farm-level spraying journals
to be among the most successful elements of its reduction programme.

It is essential that farmers become aware of the environmental burden caused by the use of
ppps, in order to motivate them to change their farming practices. Registration of ppp use is one
way of giving farmers insight on the harmful effects of ppps on environment and health (CLMa,
1994).

In the Netherlands the CLM has developed the so-called environmental yardstick for ppps,
which gives farmers insight into the differences between ppps and enables them to make a more
environmentally sound selection of the various ppps.
From the United Kingdom the LEAF Environmental Audit is reported to be successful in getting
farmers to adopt ’best agricultural practices’ (Drummond, 1997). Facts and figures give an
insight in the use of ppps and the possibilities for change. The audit mentioned is a self
assessment approach, addressing eight topics which includes crop protection. Other topics are
landscape features, wildlife and habitats, management of the soil, conservation of energy,
pollution control, organisation and planning and finally animal welfare. These audits include
recommendations as to how improvements can be made.

Farmers’ study groups
Farmers’ study groups comprise many types and forms. Mostly a study group consists of about
ten farmers who meet on a regular basis and exchange experiences on, for example crop
protection and possibilities for a reduction in ppp use. Many groups are initiated and formed by
farmers themselves or by farmers’ organizations, but the extension services as well as certain
research and development institutes organize study groups too. It is an effective way for farmers
to obtain information, not just on technical matters, but also on how to deal with the
increasingly restrictive environmental policies of the government (Proost and Vogelzang, 1996).
Study or excursion groups set themselves different objectives and have various sorts of
activities. Central to all is the development, adaptation and improvement, exchange and
application of technologies. The diversity emerges naturally as the members themselves
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determine how a group functions and which issues are taken up.
Being member of a group has a number of distinct advantages for farmers as compared to

working on their own. They obtain relevant information which can hardly be acquired
individually or only at relatively high costs. Members of the group keep for instance record of
their ppp use. Data are exchanged and compared. Thus individual results become more meaningful.
In the group they find a platform for discussion about problems facing the sector and their farm.
Their opinion on various matters gets confirmed or adjusted. Information is disseminated to
other members through publication in growers’ magazines and in meetings.

Study groups also provide a venue for farmers to be more directly involved in research and
extension. They have joint problem analysis sessions, organize experiments serving their own
interests and priorities, and share the costs of hiring researchers or other experts. The generated
knowledge is often only available for the members of the group, which gives them an advantage-
ous position compared to non-members. But these activities ultimately go often beyond solving
constraints of individual farmers and address issues relevant for the sector as a whole
(Oerlemans et al., 1997). Finally, the study group often serves in this as a sort of alibi to
participate in an activity or experiment which individual farmers would never have undertaken
on their own. They may feel a mild social control in the group, even some competition (Van
Weperen, 1994).

Both in Denmark and in the Netherlands farmer group activities are widely spread. Group
members claim that their use of ppps has changed due to their participation in study groups. In
Denmark for instance the Danish Agricultural Advisory Centre organizes farmers’ study groups
on crop protection and in the Netherlands special labelling programmes like the
Environmentally Conscious Cultivation and the Ornamental Plant Sector Environmental
Protection Project are based on study groups. The level of participation in these programmes
goes up to 90 % for instance for glasshouse vegetables.
As indicated in the previous section farmers’ study groups can also function as the vehicle to
develop region-based prevention practices which exceed the level of the individual farm.

Training and education
Using more sustainable plant health practices requires a more information intensive way of
farming. Farmers have to be well educated and trained to be able to adopt supervised control
methods (CLMa, 1994). Extension plays an important role in the distribution of information.
This is essential to raise awareness about the harmful effects of the use of ppps but also to teach
farmers better ways of crop protection. The distribution of information is essential for a rapid
adoption of new techniques in order to reduce the use of ppps.

In some countries farmers need to follow a training course before they are allowed to start
farming, for example in France, in order to obtain money from the bank (CLMa, 1994).
Concerning the use of ppps Italy forces its farmers who want to use certain ppps to follow a
training course on the safe use. In Denmark all farmers are educated in the application of ppps
and in the Netherlands farmers receive training in order to obtain a spraying certificate. This
requirement is received quite positively by farmers and other professional users of ppps. In the
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case of the Swedish reduction programme its mandatory training and certification programme is
valued as very successful (OWD, 1996). The same applies for Germany where since 1988 a
certificate of technical competence is required before it is permitted to apply ppps; the
certificate is granted upon completion of a training course (Heinz, et al., 1995).

Not only farmers are the target group for training activities. Other groups like advisors need
additional training as well. In the Netherlands dealers of spraying equipment have started
inspection programmes for the equipment on a voluntary basis. Staff is trained in this respect
and dealers are also active as advisor to the customer.

To be successful in the use of the above mentioned communication tools extra financial
support for research and extension is needed. The idea of for example farmers’ groups is
welcomed for efficiency reasons, while group extension on more sustainable crop protection
methods cost more money. Group members generate new questions, they are eager to know
how they can apply techniques learned from a demonstration, etc. If their questions cannot be
dealt with, they will lose motivation. The follow-up from the group activities is essential for
success (Proost and Vogelzang, 1996).

Implementation of IEPF
The Integrated Environmental Programme at Farm level is an experiment of cooperative self
regulation conditioned by a ’regulatory space’ and an administrative framework. The regulatory
space is determined by the final targets to achieve and the basic environmental constraints
delineating the farmers’ room for manoeuvre. The administrative framework relates to the
conclusion of IEPF contracts, the structure and powers of regional farmers’ groups, record
keeping at farm level, monitoring of farmers’ efforts, sanctioning of default and the mandatory
system (the ’regulatory stick’) applying in case of cancelling the IEPF contract.

Clearly, framing the regulatory space and setting up the administrative framework demand
great efforts of both (regional) authorities and farmers’ representatives. Financial resources are
needed to make record keeping and monitoring systems operate and to facilitate the functioning
of regional farmers’ groups. Knowledge of agro-environmental risks is essential to develop an
adequate environmental rating system at farm level. Stimulating exchange of information and
experiences between regions experimenting with IEPFs also requires some financial support.

EU support is important for making the relevant knowledge on agro-environmental risks and
sustainable farming practices easily available and accessible to all member states. A network of
national agro-environmental ’information desks’, adequately coordinated at EU level, could be
of great help to this end.

Effects

Effectiveness of the instrument can be considerable under the condition that there is flexibility
in the implementation of measures. For instance in the Dutch Ornamental Plant Sector
Environmental Protection Project two years after the start about one third of the growers join the
project (3,500 growers), whose produce represent 45 % of the turn over of ornamentals at the
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auction (Source: Information bulletin of the auction, September 1996). Growers from other
sectors like flower bulb growing and tree nurseries also want to participate. Trade, including
exporters, are very interested and even growers from abroad who bring their flowers to the
Dutch auctions want to join the project. The strategy of small steps ahead, but with a large
group of participants, through their study groups, seems to be successful. The same applies for
the Conscious Cultivation Project for fruit and vegetables where low thresholds for participation
attract farmers who are willing to take voluntary action.

The self-regulatory approach of IEPF from the start requires coordination between all
administrative levels concerned. Financial costs are relatively low, but installation of IEPF asks
for time, human efforts and creativity.
Addressing farmers in asking them to take responsibility requires good and open
communication. Policy objectives must be clear and to stimulate voluntary action, farmers’
craftsmanship and professionalism must be recognized.

The instrument is (in this stage) broadly accepted, for example by the Pesticide Trust and
ECPA.

Table 5.1.1 Summary of effects of Integrated Environmental Programmes at Farm level (IEPF)
N.B. Experimental status of IEPF implies provisional judgment

Policy aspect IEPF

Effectiveness high

Efficiency high

Acceptability (farming, general, experts) good/good/good

Enforceability good

Homogeneity good

No large disturbances of property rights and income very good

Other conditions

5.2 The introduction of a green label (environmental certification) for reduced ppps
produce (10)

Introduction

Among the additional instruments, supportive of reduced ppp agriculture, further promotion by
environmental labelling could be an option (OWD, 1996: p. 69-70). An environmental quality
label for low ppp produce, or an ECO label for ppp-free produce (EC Regulation 2078/92),
would distinguish these products from the bulk of agricultural produce. As such it would be
indispensable for the differentiated marketing and sales of reduced ppp produce. Furthermore it
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could be a strong incentive to farmers and growers to reduce and change their pesticide use
(CLMa, 1994). In order to avoid possible conflicts with WTO/GATT regulations, this section
will be limited to voluntary labelling schemes (Tietje, 1995).

The objective of eco-labelling and environmental certification is (1) to stimulate develop-
ment, production, and marketing of products that have reduced environmental impact
throughout their life-cycle, and (2) to inform consumers on the environmental effect of products
(EC Regulation 880/92).

15
 In order to achieve this objective eco-labelling and environmental

certification provide aggregated environmental information concerning a product, that is based
on objectively measurable criteria, and thus enhance the transparency of the market, by
identifying which products fulfil these environmental criteria. The resulting reduction of
environmental impact of production and consumption depends on the willingness and ability of
the consecutive actors in the production, distribution, and marketing channel to act upon this
information.

Secondary objectives of eco-labelling are to create added value, which should justify higher
prices, create more demand, or enable a larger market share or to create product differentiation,
which should strengthen the market position and facilitate a market orientation of primary
producers. Reaching these secondary objectives, however, depends on the initial market
orientation of producers and on the actual market demand for labelled produce.

Instruments

The labelling environment: general requirements
Any proposed labelling for plant protection reduction should be viewed within the currently
existing regulations of food product labelling. According to EC regulation (79 L 0112; 93 L
0102) for the purchase of goods and services there must be advice available and accessible to
everyone which is sufficient for the purchaser:
- to obtain knowledge on the main characteristics of the goods offered;
- to be able to make rational choice between competitive products;
- to be able to use the products in a safe and satisfying way;
- to be able to demand compensation for any damage caused by the purchased product.

This has been elaborated into an impressive list of mandatory and voluntary labelling
requirements. Within the European Union a packaged food product currently contains at least
the following mandatory information: the name of the product rendering its character or
composition; a register of ingredients in decreasing percentages and quantities; a date of
keeping, ultimate selling date or minimum tenability date; instructions for keeping and storage
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 References:

EC 1979, L 0112 [Regulation for etiquettes]
EC 1992, R 0880 [Regulation Eco-label]
EC 1993, L 0102 [Most recent modification 79 L 0112]
EC 1995, R 1935 [Most recent modification of 91 R 2092]
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(if applicable); directions for use; production lot; address or the code of producer, packer or
salesperson; net contents in (milli)litres or (kilo)grams; estimated quantity; price; source and
origin of the product; and, if applicable, alcohol percentage. Apart from this, individual
countries may have their own additional mandatory labelling requirements. For example in The
Netherlands the label should carry the following mandatory texts: date of packaging; and (if
available) an inspection stamp or quality indication (Beerepoot-Sangen, 1995).

Furthermore the label may contain any of the following voluntary designations: trademark;
brand name; nutritional value declaration; some product standard mark; bar code label; price per
standard quantity; informative labelling; a multitude of pictograms and symbols; waste
treatment suggestions; environmental information; warranty; phone number of producer; meal
suggestions; recipes; and so on, and so forth.

This impressive list of mandatory and voluntary labelling requirements serves to indicate
that any environmental product information competes for consumer attention with a myriad of
non-environmental product information. A first and foremost requirement for any
environmental labelling programme therefore is absolute clarity across labels. Further one must
be aware that producers of manufactured foods generally are reluctant to commit themselves to
the one-dimensional positioning that is implied by green labelling of consumer products.

The labelling environment: existing green labels
In order to have any function at all an environmental label should be easily recognisable and
recognisably environmental. In other words: the label should be clearly visible on the product
packaging or on the retailer’s shelves, and the label should be instantaneously identified as
denoting environmental certification. A certification for Reduced Plant Protection Products is
not the first environmental logo to enter the market. In fact the currently existing eco labels, eco
seals, and eco signs already present a flow of information that does not need to be overloaded
with an additional seal. In general we can make a distinction between:
a) Organic or EKO seals, denoting zero chemical input agricultural production;
b) Environmental seals, denoting general compliance to environmental standards; and
c) Partial seals, signifying compliance to regional environmental standards or partial compli-

ance to general environmental standards.
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a) EKO labels. Across the EU organic produce is identified with the EKO label (or ÖKO, ØKO,
Organic, or R R _), which is based on uniform product requirements (EC 91 R 2092; EC
95 R 1935). Apart from this the products of organic or biological-dynamical origin may carry
the Biodyn or Demeter sign as well as any of the national or regional signs like the Nordic
White Swan, the Danish Stats Kontrolleret Ökologisk, the French Agriculture Biologique, the
Irish IOFGA, Organic Trust, the Spanish CRAE, Umbela or Vidasana, the Portuguese AgroBio,
and the Dutch Gea. Especially Germany and Italy are noted for the diversity of certified
hallmarks for organic produce, examples are the German EcoVin, BioKreis/BioLand, ANOG,
and NaturLand, or the Italian Associazione Italiana per l'Agricultura Biological, BioAgriCoop,
Consorzio Friulano Agricoltori Biologici, Coordinamento Siciliano Agricultura Biologica,
Coordinamento Toscano Prodottorie Biologica, Il SAlto, or Suolo e Salute sign. Finally the
U.K. is covered by the labels of the Soil Association, Organic Farmers & Growers, Demeter
UK, and UKROFS (Soil Association, 1991).

b) Environmental Labels. For non-food products an EU-environmental Certificate (EC 92 R 0880)
currently is in existence alongside national Environmental Labels, like for example the Dutch
'Nationale Milieukeur', or the German 'Blaue Engel', which all are based on slightly different
definitions. Therefore a product can get a European certification while being rejected for
National certification. Furthermore products and packagings are ornamented with packaging
related environmental symbols, like the German grüne Punkt and any recycling symbol. In the
Netherlands this environmental certification currently is being extended to cover food products
as well. This Agro-Environmental Seal is positioned between general uncertified produce and
certified organic, and is based on general environmental criteria that cover the entire production
process (Van der Weijden, 1997).

c) Partial labels. In some regions a regional quality label has been established, which also sets
environmental standards, like standards for integrated production or reduced pesticide use.
Examples are known from Italy (esp. Emilia-Romagna), Belgium, France, and The Netherlands,
and the U.K, but many other regional seals may exist or come into existence. Apart from these
nationally or regionally certified labels a wide variety of private environmental labels exists,
that cover a multitude of butterflies, frogs, flowers, trees, and comparable logos or product
claims which identify a private production standard that may or may not have serious
environmental implications. These latter signs usually only refer to integrated growth
programmes or partial production improvements, implying either that environmental standards
are met for some but not all aspects or that all aspects are improved, though not yet to the
standards of an environmental certification.

Conditions

Environmental certification requires, apart from the definition of criteria, guidelines, and
standards, an adequate monitoring and book keeping system at farm level, as well as an
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effective control mechanism at different stages in the production and distribution  channel to
avoid the unauthorized usage of seals and certifications (CLMa, 1994).

Given the currently existing field of environmental claims and labels, any additional
European environmental labelling initiative should be treated with, and is likely to be accepted
with, utmost reluctancy. As long as a Reduced plant protection product label (Rppp label) only
identifies reduced ppp usage

16
, or integrated growth conditions it ranks equal to the currently

existing private eco signs. In this case it can be doubted whether the addition of a Rppp label
adds to the transparency of the market or to the transfer of information through the production
and distribution channel. Integration of Rppp requirements into a general environmental label
for food products, comparable to the currently existing environmental label for non-food
products, could obviate these objections.

Mandatory labelling could be in conflict with GATT/WTO regulations (Tietje, 1995).
Furthermore the implementation of a mandatory environmental labelling programme is likely to
meet insurmountable objections and handicaps. Participation in voluntary labelling
programmes, however, remains dependent on the willingness of market actors to apply for
certification and to inform the market on their environmental prowess.

Effects

The provision of environmental information could help reduce environmental impact if
consecutive parties in the production, distribution, and marketing channel are willing and able to
act upon this information. Subject to this provision the adoption and promotion of certified
environmentally friendly products within the marketing channel should result in larger market
shares of environmentally friendly produce, thus reducing the environmental impact of
agricultural production. However, secondary purposes, like creating added market value and
commercial opportunities often receive major attention. If environmental certification is mainly
used to charge premium prices for certified produce, consumer demand and market shares for
environmentally friendly produce will be hampered. This sometimes leads to confusing
outcomes concerning effectiveness and efficiency of eco-labelling.

In the evaluation of the effectiveness and efficiency of environmental certification we could
make a conceptual distinction between effectiveness/efficiency of labelling within the
production chain (i.e. up to the retailer) and through the marketing channel (i.e. up to and
including the consumer). It should be stressed that, as environmental product certification would
be accessible to within channel actors and consumers alike, this distinction is only conceptual.

At least in Western Europe the professional purchasers within the production and distribu-
tion channel are better equipped and more strongly motivated to deal with the specific product
information that is conveyed through environmental certification than the consumer (van der
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 Here the label is elaborated with respect to reduced use of ppps. A ppp label could as well be elaborated

with respect to reduced impact of ppps used. This has, however, no effect on the conclusions and
recommendations in the report.



Information, persuasion and awareness 81

Kloet and Reuvekamp, 1995). Within markets that currently are in transition to large scale
integrated supermarket chains the professional purchasers might be motivated only to seek
enduring and stable product quality but even they will be better equipped to process
environmental product information than the common consumer.

Within-channel effects of labelling
The information that is conveyed by an eco label (or by any type of environmental product
information) has its main use within the production and distribution channel. It is generally
assumed that industrial and institutional buying processes make use of available product
information far more extensively than consumers do. Therefore the provision of within channel
information may be far more complex and differentiated than the provision of consumer
information in order to be effective. As far as information processing is concerned a Rppp label
might even be introduced alongside the currently existing organic, environmental, and region of
origin certifications. Primary producers could use a certified label to distinguish products that
conform to Reduced Pesticide standards from the bulk of agricultural produce. Food processing
industry, retailers, and institutional buyers could use a certified label to guide their buying
behaviour. Informal observations affirm that to professional purchasers a major benefit of
environmental certification is in its contribution to the overall quality of the product assortment.

This counter intuitive side effect warrants closer inspection and further investigation. If this
quality increase is empirically corroborated, the higher price of environmentally certified
produce may be more than compensated for by diminished losses due to poor quality and
putrefaction. In this case it might even be unnecessary to pass on the premium price of certified
produce to the consumer. More generally it is conceivable that a major retailer would purchase
certified produce in order to enhance the environmental quality of its assortment, without
stressing this environmental aspect of assortment quality to its consumers.

A derived effect of environmental certification occurs if producers decide to adopt the certifi-
cation standards without actually participating in the labelling programme. This situation is
especially likely to occur with branded products. Often the manufacturer does not want to
weaken his brand image by adopting additional environmental certification from some products,
but on the other hand he does want to preempt environmental criticism. The silent incorporation
of Environmental Quality Standards into Good Manufacturing Practice or Total Quality
Management has repeatedly, though usually informally, been affirmed by managers of large
companies.

It appears that the currently employed Dutch National Environmental Seal for non-food
products mainly fulfils a ’within-channel’ function: It is more appealing to institutional
purchasers than to consumers, and many companies only apply for labelling criteria.

Consumer effects of labelling
To the consumer the environmental product information appears to have little informational
value. Johnson (1991) bluntly concludes that eco-labelling is worthless, because there is no
objective, quantifiable evidence as to its impact. Consumer knowledge and understanding of



Chapter 582

certifications and seals in general, and of eco seals in particular, is very limited indeed (van
Dam and Reuvekamp, 1995). This notwithstanding consumers appear to prefer a product with
an eco seal over a non-certified product (Ottum et al., 1994). But then it should be noted that the
consumer will prefer a product bearing any seal over a non-certified product, even if the seal is a
private logo, uncertified, meaningless for the product, or non-existent (Laric and Sarel, 1981).

All in all it seems unlikely that Rppp labelling could have a sizeable consumer effect. Rppp
labelling, that is labelling which refers only to pesticide use, adds to the lower end of the
environmental product information continuum, below an eco label and below a general environ-
mental seal. Those consumers that intentionally seek environmentally friendly produce are
likely to prefer EKO label or Environmental seal produce over Rppp labelled products. Those
consumers that do not look for environmentally friendly produce are unlikely to pay sufficient
attention to the Rppp label to distinguish it from any other certification or seal.

If the increased environmental value of Rppp label, general environmental certification, and
EKO seal is accompanied by successive price premiums, the cheaper Rppp label products might
be more attractive to latently environmentally conscious consumers than the more expensive
environmental seal or EKO label products. But then the effectiveness of the Rppp label would
be reached at the cost of a general environmental seal, and the net environmental impact might
even be negative. However the feasibility of such a price discrimination is low (cf. next section:
efficiency).

Therefore it would be advisable to incorporate Rppp requirements into the criteria for
general environmental labelling of food products, or at least to limit Rppp labelling to food
products (a) that are in transition to meeting general environmental labelling requirements, and
(b) for which no general environmentally labelled alternatives are available yet.

Furthermore it must be noted that consumers tend to reject environmental certification as a
means to improve the environmental impact of consumption (Siderius, 1989). Instead they want
to trust the supplier to adhere to environmental standards, or they want subsidized, i.e. lower
priced, environmentally friendly products. This vision is aptly worded by the statement of a well
known company: "communicate the more, and take care of the less", in which the ’more’ refers
to product quality, and the ’less’ refers to environmental impact.

The development and monitoring costs are a major drawback of any labelling programme.
The costs of voluntary labelling programmes are usually covered by a levy, which raises the
cost price and initially lowers demand and/or profit margin. Furthermore the costs of labelling
programmes to a large degree are due to monitoring and registration, and therefore are unlikely
to differ between partial and general labelling programmes.

Lacking a supportive difference in cost price, the efficiency of a Rppp label almost entirely
depends on its discriminating power relative to otherwise certified and uncertified produce.

Efficiency of within-channel labelling
In the previous section it has been argued that within the channel the discriminating power of a
Rppp label may extend to overall quality levels. Rppp labelling might thus prove to be an
efficient way to promote low ppp use relative to uncertified produce, provided that:
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a) the added costs compared to uncertified produce are off-set by improved quality levels, and
b) the ratio between added costs and improved product quality (be it environmental or non-

environmental) is more attractive compared to otherwise certified products;
Or provided that:
c) the net costs of certified produce can be passed on down the marketing channel. In this latter

case, however, the former two requirements have to be met for subsequent chains
somewhere in the marketing channel.

Efficiency of consumer product labelling
In the previous section it has been argued that effectiveness of a partial Rppp label for consumer
products is limited. Therefore, the efficiency of this type of label, by definition, would be
limited as well. Incorporation of plant protection requirements into overall environmental
labelling criteria may enhance overall effectiveness and efficiency of the labelling programme,
though the consumer demand for environmentally certified produce appears to be limited
anyway.

The other criteria
Current experience with the Dutch ’butterfly label’, denoting environmentally improved
produce, shows willingness at both the farm level and at the auctions to adopt such a fine
grained differentiation at the lower end of environmental quality. General acceptance appears to
be mixed, whereas experts show reluctance towards yet another ’green’ label (CLM, MLNV,
1996, private communications).

Enforceability is not an issue with voluntary labelling programmes. An opposite problem
may, however, occur if producers fail to see any benefits in participation and ignore the
opportunity to label their produce. For individual producers, (both primary producers and
processing industry) it is by far more attractive to position the produce by branding or self-
developed labels which bear no costs and poses no prerequisites nor conditions. Given the lack
of consumer understanding, and given the overwhelming array of existing labels, these self-
made labels are just as likely to stimulate demand and strengthen product positioning.
Furthermore, the control of free rider behaviour could present serious problems. Experiences
with the mandatory German ’duales System’, which is financed by a levy per unit sold, has
shown that producers tend to reduce their costs by understating their sales levels.

Homogeneity of a voluntary labelling programme is good: the voluntary provision of
product information is in accordance with current legal frameworks and marketing practices.

Market disturbances of a voluntary labelling programme are unlikely: any producer may
apply for labelling, and by enhancing market transparency the labelling programme only could
improve the working of the market mechanism.
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Table 5.2.1 Summary of effects of certified voluntary green label

Policy aspect Within channel Consumer level

Effectiveness high, if the label has
sufficient discriminating
power

variable

Efficiency depends, on
discriminating power

low

Acceptability (farming, general,
experts)

moderate / moderate /
moderate

?

Enforceability not applicable not applicable

Homogeneity good good

No large disturbances of property
rights

good good

Other conditions actual use is beyond
control and could be
limited

idem



C H A P T E R  6

TECHNOLOGICAL AND INSTITUTIONAL CHANGE

6.1Programme on resistant and sensitive crop cultivars (11a)

Introduction

Crop cultivars differ in their sensitivity to pests (including diseases and weeds). This is relevant
because of two reasons:
a) the yield and quality loss caused by the pests depends on the sensitivity;
b) the rate of multiplication of the pests on the host plant depends on the sensitivity.
Both reasons will determine to a large extent the need for control of a certain pest. For the first
reason the use of a sensitive cultivar will cause an immediate threat of income loss and therefore
will force the farmer to use ppps. The second reason will be relevant for the need of control or
the threat of income loss at another time (later in the crop rotation) or at another place (other
parts of the field, other fields).

For the discussion of this topic it is important to discriminate between soil-borne pests and
air-borne pests. For soil-borne pests especially the build up of the population of survival structures
in the soil is important. Depending on the rate of multiplication and the rate of mortality the
build up may be slow or fast. The spread over space is limited but the continued presence of the
pest is a threat.

Soil-borne pests may be specific to certain crops or certain groups of crops, but may also
have a very wide host range. Especially pests with a wide host range, such as the fungus
Verticilium dahliae, root-knot nematodes or certain parasitic weeds, are detrimental: they can
multiply on many different crops and it is very difficult to reduce the population in the soil by
proper crop rotation. More specific soil-borne pests on the contrary can be controlled by
keeping the density below the damage threshold by maintaining a low frequency of sensitive
crops. In those cases the need for ppps will be low.

In addition to the importance of rotating sensitive crops with resistant crops, the use of
resistant or tolerant crop cultivars is also crucial. Scholte (1989) has proven that for many
different diseases there are large differences among potato cultivars in sensitivity and therefore
rate of build up of the population of survival structures of the disease. Using certain cultivars
may reduce the rate of build up thus maintaining a population of the pest that will not cause a
damage large enough to justify use of ppps.

With respect to the behaviour of cultivars with no large losses of yield or quality, distinction
must be made between tolerant and resistant cultivars. Tolerant cultivars are attacked by the pest
but do not show severe yield or quality reduction. Multiplication of the organisms, however,
will take place. Resistant cultivars can be very sensitive but they do not give the opportunity to
the pest to multiply and therefore the population density does not reach a level at which the pest
causes great damage. In fact, the population density may even go down and thus growing a
resistant cultivar may contribute to the control of the pest by crop rotation.

With air-borne pests the situation is different. Here the population will strongly increase and
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the area infected by the pest will augment during the growing season, but the build up of the
population usually must start all over again every growing season. The presence of infection
sources, the distance between commercial crops and these sources, and the density (in area per
area) of sensitive crops are all relevant parameters for the pest pressure and thereby for the
likelihood of having an infection level which is too high to leave uncontrolled.

As was the case for the soil-borne pests there are differences in sensitivity which will affect
the need to use ppps in a certain crop and a certain area. Rotating sensitive cultivars is not
useful, but limiting the presence of such cultivars, especially when crops are not (fully)
protected by ppps, may be very instrumental in keeping the pest at a relatively low level (Barret
et al., 1990; Almekinders et al., 1995). Experimental work in the case of the fungi Phytophthora
infestans in potato or Phytophthora porri in leek has shown that uncontrolled fields can enhance
the development of the epidemics.

Instruments

The following instruments, contributing to the reduction of epidemics in time or space, can be
distinguished:
a) improvement of the resistance or tolerance of crops;
b) reduction of the frequency of sensitive cultivars in crop rotations;
c) improvement of the regional diversity of crops and crop cultivars.
Since agronomic instruments related to integrated farming and integrated pest management are
indicated in section 6.2, we restrict ourselves here to the availability of specific crop cultivars
and their use. This means that in the following very limited attention is paid to crop rotation and
regional crop diversity.

Improvement of resistance
Through conventional breeding already a lot of progress can be made on the availability of
cultivars with genetically determined tolerance or resistance to pests. For some pest and crops
genetic engineering is a necessity, because resistance or tolerance genes are not available within
the cultivated crop species, or because conventional breeding is too slow to stay ahead of the
resistance breaking by the pest. By stimulating breeding (research) the availability of resistant
cultivars can be speeded up. This instrument should be strengthened by a policy to sharpen the
criteria relating to improved tolerance or resistance used to allow new varieties to be put on
recommending lists of crop cultivars.

In most member states breeding on resistance is incorporated in the agricultural research
programmes. In some of them, e.g. Germany, the level of resistance is considered in the
registration of new varieties (OECD, 1996e). The registration of varieties of agricultural crops is
harmonized, but member states decide on most of the desired characteristics, including their
(relative) tolerance or resistance to pests (CEC, 1970

17
). All cultivars on the Common Variety
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 Recently this directive has been changed to, among other, anticipate on new breeding techniques (OJ C29,

31-1-94, p.1).
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List of Agricultural Crops are freely tradeable within the EU.

Reduction of frequency
Some sensitive cultivars (and crops) are economically so attractive that they are grown as
frequently as possible. In this case a voluntary approach to reduce the frequency of growing is
not possible and this frequency can only be reduced by legal instruments. An extreme
instrument would be to ban the growing of sensitive cultivars.

Such legal instruments have been in effect for potato in the Netherlands. Most cultivars are
very sensitive to potato cyst nematodes (Globodera pallida and G. rostochiensis) which are
common in the Netherlands and which become abundant when the crop is grown frequently on
the same field. Crop rotation has been mandatory for many years, the frequency of potato
depending on the use of fumigant nematicides and the use of resistant cultivars. Based on a
covenant between farmers’ organizations and the government, the use of nematicides is
restricted and no longer mandatory in rotations with frequent cultivation of potato. A recent
survey of the problems with potato cyst nematodes, the changing legislation and the efficiency
of the instrument in this crop is given by Molendijk & Mulder (1996). Their is no example of a
cultivar which is banned because of its sensitivity.

Improvement of diversity
When a certain crop rotation is dominant in a certain region, a high frequency of a certain (crop
and its) sensitive cultivar in this rotation will automatically result in an easy and rapid spread of
air-borne pests. In many crops, e.g. wheat, sugar beet, only a few (often genetically related)
cultivars are grown within a certain time period. Often, also the number of cultivars grown in a
certain region may be restricted (cf. the dominance of sugar beet cultivar Monohil in Western
Europe in the early eighties). These observations indicate that either the rotation must be
regulated (see also above) or the spatial distribution and arrangement of the cultivars must be
regulated to avoid a high pest pressure and thereby a high demand for ppps. Examples of spatial
arrangements of cultivars are sparse. In the Netherlands, in some crops, such as grass seed, strict
rules exist on the minimum distance between two crops to prevent introgression of weeds or
genes.

Effects

Effect to be expected from a better availability of resistant cultivars through stimulating
research and sharpening registration criteria (a) or a more balanced or even zero use of sensitive
cultivars (b and c) is a decline in the use of ppps. On the short-term all instruments mentioned
above are effective. However, on the long term it is questionable whether resistance is
maintained, especially in the case of air-borne pests, when spatial diversity is not realized. If the
instrument is restricted to the type mentioned in a., durable resistance is problematic, since
resistance causes shifts in the pest population into the direction of individuals which are more
virulent to the resistant crop cultivar. Some rotational schemes of crop cultivars on a certain
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field and some diversity within a region are needed. Because of these requirements this
instrument (a) loses part of its effectiveness.

Here, as an example, the efficiency of resistance breeding in potato will be elaborated a little.
The Dutch CPRO (1994) estimated the necessary extra costs on research and development of a
resistant potato cultivar to be about 700,000 DFL. Given the fact that there are about 100
cultivars on the (seed, consumption and starch) potato market, an extra amount of 70 million
DFL might be necessary. With these 100 cultivars with durable resistance, it should be possible
to reduce the amount of ppps with 50%. This means a reduction of 1 million kg active substance
in the Netherlands (reference period 1993). If fewer cultivars would be possible and acceptable,
the reduction of ppp use could be achieved with less costs.

18
 Further information about the

efficiency of these instruments is lacking.
19
 In our opinion the instruments could be efficient.

The acceptability of the instruments is not always large. The acceptability of new breeding
techniques (genetic engineering) by the general public is moderate. Professional experts like
breeders and the farming community would welcome the support to develop resistant cultivars,
but would reject bans or restrictions on high-yielding sensitive cultivars. Stimulating the use of
resistant cultivars by clear information about resistance in EU variety lists would, however,
already have considerable effects, especially for the pests for which expensive or high-risk ppps
are required. Coupling of the use of resistant cultivars to economic incentives (such as the
permission to grow a cash crop in a higher frequency when resistant cultivars are grown) will
make it more acceptable. To the general public the instruments would be acceptable as long as
its quality demands can still be met. This sometimes requires some persuasion of the general
public and the channel (cf. the slow response in Europe to the availability of potato cultivars
which require less ppps to control late blight). Not every professional expert likes the idea of
(more) research on resistant varieties: the idea is not new any more.

Both the availability of resistant cultivars and the sales of their seeds can be monitored
easily. Using modern remote sensing techniques would also allow easy records of temporal and
spatial distribution of crops and perhaps even cultivars. In many cases their are already national
record systems. Enforceability is therefore not problematic.

Institutional homogeneity for the use of certain cultivars is excellent, since there seems to be
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 Part of the potato cultivars are already resistant to certain pests (see LEI/CBS, 1996, p. 80,81). If the more

important cultivars will be taken where 80% of total production is generated by 20% of the cultivars, the
calculated costs per unit of reduction are 10*700,000/0.8*1,000,000=17.5 Dfl/kg reduction or 17.5/2.1=8.3
ECU/kg reduction. Per annum costs are much lower depending on the time period a particular cultivar will be
used and its cropping area during that period. But on the other hand, the costs of cultivars with a small area are
much higher. Moreover, potatoes is a typical crop with high use levels of ppps.

     
19

 For the US the following observations hold. "The costs of genetically modifying plants relative to the cost
of developing new chemical pesticides is a prime factor motivating plant biotechnology research into plants with
pesticide-like qualities. Recent estimates suggest that genetically modified plants cost about $10 million and
require about 6 years to develop, while chemical pesticides cost $50-70 million and take 11 years to develop."
(Ollinger and Fernandez-Cornejo, 1995, p. 17).
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no conflict between regulation of the use of certain cultivars with other agricultural policy
instruments. The homogeneity is moderate with respect to harmonized stricter registration
criteria and the control of spatial and temporal distribution of crops and crop cultivars, since
such measures may interfere with market regulation and stimulation of regional products, etc.
The instruments proposed above may also interfere with breeding rights and with the right of
the farmer to select his own crop rotation, cropping plan and style of farming (including type of
technology). Moreover, it affects the (diversity on the) market of agricultural products.

Table 6.1.1 Summary of the effects of programme on resistant and sensitive
cultivars

Policy aspect Research and more
strict registration

Reduced frequency in
rotation, incl. ban

Improved regional
diversity

Effectiveness moderate high high

Efficiency high high high

Acceptability
(farming, general,
experts)

good/moderate/
variable

moderate/good/
variable

moderate/good/
good

Enforceability good good good

Homogeneity moderate moderate moderate

No large dist. of
property rights

good bad bad

Other conditions
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6.2 Integrated farming/IPM, etc. (12b)

Introduction

Variation in use of ppps depends on variation in pressure of pests, climatic conditions or
weather conditions (partly in interaction with pest pressure, partly independent), crop rotation
and prevailing conditions. This variation is described in the report by Landell Mills (1996).
Variation in use also depends to a large extent on the level of control of the target organism
required or deemed necessary. The level of control required depends on the entire type of
management and the farming style. Integrated farming could be an efficient way of farming
with a relatively low input of ppps and a very high efficiency of their use. Introduction of
integrated farming will here be discussed as the main technological change to reduce ppp use.
Integrated Crop and Pest Management will be considered as an integrated part of Integrated
Farming. Specific types of instruments fitting within the general idea of integrated farming and
integrated pest management are described in Appendix IV. If one is particulary interested in
monitoring sustainability Meerman et al. (1996) and the short overview of risk management
indicators in Appendix I are recommended.

Description of Integrated Farming
The Common Agricultural Policy is aiming at developing a sustainable agriculture and many
European countries are promoting integrated farming systems or are stimulating research to
develop such farming systems. Integrated farming can be considered as a first feasible step
towards sustainable agriculture, a step which can easily be taken by large groups of farmers,
once they are convinced that the technological approach is manageable and economically sound
(Vereijken and Kloen, 1994).

The basis of a good system of integrated farming is a good crop rotation, adequate soil and
water management, and proper husbandry of the different crops in the rotation. A good crop
rotation consists of alternating crops with contrasting effects on certain aspects of the physical,
chemical and biological soil fertility. Vereijken (1995) formulated some semi-quantitative rules
for a good crop rotation, based on a number of objectives of integrated farming. A certain crop
rotation usually means a certain pattern of build up of pests, in the soil, but also a certain pattern
in the use of ppps. To optimize the effect of a good crop rotation this pattern must be changed in
such a way that no adaptation of the soil to the use of certain ppps will occur. Adequate soil and
water management means in this context that these production factors are used in such a way
that with a minimum of input of ppps a reasonable yield of high quality can be obtained. Good
husbandry (or agricultural practice) at the level of the individual crops means that the use of
ppps is limited to the minimum, i.e. ppps is only applied when other measures fail and control is
necessary to obtain a reasonable yield of high quality. It also means an optimal nutrient
management.

For a proper start of integrated farming systems a farm-specific multi-functional crop
rotation must be developed, which aims at the maintenance or improvement of the physical,
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chemical and biological soil fertility and also results in a cropping pattern which allows an
appropriate spatial and temporal distribution of crops across the farm (and its neighbours),
allowing a reduction of the use of ppps. The second component is an ecologically sound nutrient
management strategy, whereas the third component is a farm-specific ecological infrastructure.
These components, which are partly new compared to conventional farming, must be
incorporated into the farming system in a non-conflictive way, to allow a smooth transition
from conventional to integrated farming. The transition on a large number of farms can be
initiated and guided by supervising a number of pilot farms with motivated farmers who are
supported by extension workers and researchers (Vereijken and Kloen, 1994; Farmer et al.,
1994). Diffusion of these solutions will only take place if farmers participate in the development
of the systems.

Exemplary ongoing activities in establishing the required social and scientific basis
Box 6.2.1 describes the network on the European Initiative on Integrated Farming and stresses
that Integrated Farming is above all a state of mind of researchers, other professionals and
farmers. (By the way this might also be true for policy makers). Box 6.2.2 indicates an example
of a European network of research teams which aims to standardize the implementation of new
knowledge, insight and expertise into prototypes of integrated farming systems ready for testing
on pilot farms.

Objectives of integrated farming
From an ecological point of view, integrated farming with a low use of ppps should make
maximum use of natural processes in the cropping system, including those that may help to
prevent or control damage caused by pests. Especially antagonistic and synergistic relationships
between soil organisms are relevant in this respect (for example optimizing suppressiveness of a
soil for a certain pest). Such relationships can be manipulated to some extent and this
manipulation is in the long run more successful than pursuing the use of a single natural enemy
for a single pest organism. At the same time, possibilities to maximize natural resistance of
crops against pests should be used. This requires controlled use of all kinds of inputs to
optimize the canopy structure, the microclimate within the canopy, the chemical composition of
the sensitive plant parts, the general growth vigour of the crop, etc. Moreover, crop resistance
should also be optimized by traditional breeding and genetic engineering as long as durable
resistance is likely to be obtained.

Yet, restricted and wise use of ppps if really needed should be part of the integrated
approach. Local application may reduce the total input enormously if proper detection methods
can be developed. Precision agriculture may also allow the use of lower intensities and
frequencies of application or allow lower amounts of active ingredient at sites with a low pest
severity. Proper and detailed monitoring of pest development is then highly crucial.

Instruments to stimulate Integrated Farming/IPM
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To realize these objectives, we consider the following (general) instruments most important:
- Bringing together social partners associated with agricultural production to make recognition

of good agricultural practices (reduction of use) possible. This instrument is partly illustrated
in Box 6.2.1.

- Stimulation of development of balanced cropping patterns and systems. This includes
dissemination of empirical knowledge and adapted technology. This instrument is partly
illustrated in Box 6.2.2.

- Stimulation of development of monitoring systems (monitoring of crops, nutrient contents,
pests) and sampling (of soils and crop parts) systems. This instrument is additional to the
previous two instruments because it can help the farmer to learn more about when and how to
use ppps and because it is a prerequisite to optimally use the other two instruments.

These aspects of integrated farming can be stimulated by the EU. More details of these
instruments can be found below.



Chapter 694

Box 6.2.1 The European Initiative on Integrated Farming

The European Initiative on Integrated Farming (EIF) is a cooperation between
interprofessional associations in six European countries (Germany, France, Luxembourg,
Spain, Sweden and United Kingdom), aiming at the promotion of integrated production
techniques that respect the environment (EIF, 1995).

Members of this interprofessional and international ’movement’ consider integrated farming
the basis of a competitive sustainable agriculture for the future, which reconciles (on the
basis of equal importance):
- the economic objectives of the producers, i.e. profitability of the farm;
- the expectations and wishes of the consumers, such as high-quality products at an

affordable, reasonable price;
- the demands of society, such as a contribution of agriculture to the national

economy, but at the same time production systems which are truly friendly to
environment, nature and landscape, and which use scarce resources efficiently.

Members link with researchers, farmers and other professionals to realize their objectives;
they already established a network of farmers (over 1000, and still increasing) who commit
themselves to this farming approach on a voluntary basis.

Technological implementation of the ideas of integrated farming should be site-specific
and requires insight into the local farming practice and livestock management, the
prevailing crop rotation, choice of cultivars and integrated nutrient and pest management.

With respect to the use of plant protection products it is important to realize that according
to the views expressed by this ’initiative group’ use of ppps should be ’reasonable’, i.e.
should be done in such a way that:
- crops are healthy but not treated in a useless way;
- crops do not develop pests that are harmful to the consumer;
- application of ppps scrupulously respects dose and frequency of treatment;
- the products are free of pests and attractive to the eye;
- wildlife and biodiversity are not threatened.

Integrated Farming Practices require continuous re-evaluation and analysis in a continuous
search for optimization. Therefore the Initiative uses empirical knowledge from the past,
up-to-date scientific knowledge and modern techniques. Integrated Farming is a
knowledge-intensive, sophisticated form of agriculture. At the same time it should be
stressed and acknowledged that integrated farming is above all a state of mind, requiring
personal commitment of farmers and recognition of their efforts.
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Box 6.2.2 Prototyping integrated and ecological arable farming systems and establishing
pilot farms

Since 1993 P. Vereijken (Dutch AB-DLO) coordinates a network of research teams in the
European Union, which are working on Integrated Arable Farming Systems (IAFS).

An important object was to develop and standardise the methodology of prototyping in a
concerted action (Vereijken, 1996). The project involves research groups from the EU
members Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy,
Netherlands, Portugal, Spain, Sweden, and United Kingdom, and the non-EU members
Norway, Poland, and Switzerland.

Vereijken distinguishes between IAFS prototypes for the short term, which are feasible for
the main group of farms, and the IAFS (or even Ecological Arable Farming Systems) for
the long term (Vereijken, 1996). In the short term prototypes, competitiveness on the world
market is still a main objective and this gives little scope for pursuing other objectives
which are not marketable (such as nature and landscape conservation). The long-term IAFS
are more based on ecological awareness and knowledge than the short-term IAFS and rely
on the willingness of the consumers to pay higher prices for food products produced in an
ecologically sound way, but also provide a method for sustainable and multifunctional land
use and food production.

The research network aims at prototyping integrated and ecological farming systems by a
continuous process of theoretical and applied research and designing. The methodology has
been formalised into 4 steps:

1. Producing a hierarchy of objectives, consisting of 6 general objectives, subdivided
into 20 specific objectives as a basis for a prototype in which the strategic shortcomings
of current farming systems are corrected.

2. Transforming the 10 major specific objectives into multi-objective yardsticks to
quantify them, establishing the multi-objective methods needed to achieve the
quantified objectives.

3. Designing a theoretical prototype by linking yardsticks to methods, and designing
methods in this context until they are ready for initial testing.

4. Implementing the prototype on an experimental farm or on pilot farms in an
agro-ecologically appropriate way and testing and improving of the prototype in general
and the method in particular until objectives have been achieved.

After these four steps the prototype can be disseminated to pilot farms or farmers networks.
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Effects

Recognition of good agricultural practices
Changes in awareness and in the basic attitude will result in a voluntary change in farming style,
which will reduce the use of ppps. It will help the farmer to find the motivation to look for
alternative ways to control pests. Farmers should be knowledgeable in the field of ecological
relations within agro-ecosystems and how they are affected by the use of ppps and other cultural
practices. On the other hand, they should also be aware of the benefits of diversity within the
agro-ecosystem and methods to optimize diversity or its use (see e.g. Almekinders et al., 1995).
Farmers should consider it good agricultural practice, but also improved technology to reduce
ppps in order to obtain the right motivation. They should also be convinced that other members
of society are interested in their farming approach and recognize (both morally and
economically) their efforts to use as little ppps as possible. Finally, they should have access to
the information required to improve their awareness and to apply the new technology.

Not only the farmers should be motivated and knowledgeable. It is also a matter of concern
to professionals working in agriculture and for the public buying agricultural products.
Moreover, the role of retailers cannot be overestimated. National and international authorities
could play a stimulating role by regulations and setting standards (see elsewhere), but also by
bringing together the social partners associated with agricultural production (pressure group,
consumer, retailer, processor, primary producer, professional, etc.) to make the recognition
mentioned above possible.

Once farmers feel that they will receive recognition, they will cooperate with voluntary
changes in farming styles. This makes the effectiveness and efficiency of this instrument
excellent. The motivation can be maintained at a high level by monitoring the improvements
through agro-ecological yardsticks. The acceptability of the instrument by the farmers’
community will depend on the recognition, as is also clear from Box 6.2.1. Expectations based
on recent experiments, however, are positive (Wijnands and Van Dongen, 1997). The
acceptability by professionals has already been proven to be high. The acceptability by the
public is excellent, as long as the price difference resulting from the shift towards integrated
farming is limited and the benefits can be monitored. 

A clear and coherent policy of the EU towards agriculture, environment, nature conservation
and biodiversity will help to put the efforts of the farmers in a broader perspective and therefore
improve the motivation. The instrument is also consistent with the EU policy towards safe food,
safe water, protection of the environment, landscape and nature, and attempts to develop an
ecological structure in Europe.

Because it is a voluntary instrument the enforceability is good. The instrument may be
re-enforced by covenants between local governments and farmers (or farmers’ organizations).
There is no disturbance of property rights involved.
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Development and dissemination of balanced systems
The stimulation of development of balanced cropping patterns, rotations and cropping systems
is a necessary step towards an integrated approach in farming. The benefits with regards to the
reduction of ppps use can be large as has already been proven by the experimental farming
systems present in many parts of Europe. The motivation resulting from the awareness and
attitude is crucial for the effectiveness and efficiency of this instrument. However, integrated
farming is a complex innovation with a certain amount of risk. Farmers should be allowed to
adopt the innovation through a process of learning by doing.

20
 This process must be enhanced

by the local and the EU authorities. Moreover, dissemination requires a good interaction
between researchers, extension workers, farmers and other professionals with skills, (empirical)
knowledge or expertise related to farming. Interactive learning by groups of farmers is also
important and should be stimulated. The latter is the more important since integrated farming is
- almost by definition - site-specific and therefore not easy to generalize. The effectiveness and
efficiency of this instrument therefore depends on the frequency of a certain cropping system
but also on the quality of the ’knowledge system’ which should transfer the new technology.

If integrated farming requires a large change in common agricultural practice (e.g. in areas
with a narrow rotation of certain crops, a large pressure of certain pests, etc.), the acceptability
may be poor. The required change in temporal and spatial arrangement of the crops may reduce
the build up of large populations of pests which need to be controlled, and thereby reduce the
need for use of ppps, but will strongly affect the income of the farmer and will not be consistent
with other regulations within the EU (e.g. set-aside or income support) and will go against the
principle of no large disturbance of property rights.  Enforceability, however, is good, because
the cropping systems (patterns and rotation) can easily be monitored.

Monitoring and sampling systems
Stimulating the development of monitoring and sampling systems will provide the farmer with
cheap, rapid and accessible information on the need to apply ppps. In some cases such systems
are already available, in other cases they are still in development. For air-borne pests the
systems are usually well developed (e.g. Schepers et al., 1995). Fairly accurate predictions can
be made on the basis of population dynamics of the pest and on the weather predictions. The
pests mentioned above are clear examples but also in the case of aphids the predictions are
accurate. Warning systems can be based on regional measurements (aphids, Phytophthora) or
the observations of the farmers themselves. In the latter case farmers will need to be trained in
sampling techniques and in identifying pests. Sampling of crop parts may be essential to
determine whether the crop is particularly sensitive or tolerant to the pest or to monitor whether
the pest has already reached the harvestable plant parts (e.g. Jo,/rgensen et al., 1996).

For soil-borne pests the monitoring requires sampling of the soil. Especially when the
tolerance levels for a certain pest in the product are extremely low (for example for bacteria or

                                                
     

20
 This has been elaborated in section 5.1, with the closely related instrument ’Integrated Environmental

Programmes at Farm level’.
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cyst nematodes in seed potato) and the detection is difficult, such sampling and analyzing of the
samples is difficult, costly and cannot be done by the farmer. In such cases monitoring cannot
be the sole solution of the problem.

Monitoring systems become even more efficient in reducing the use of ppps when they are
coupled to precision farming techniques. Often associated with such systems is the introduction
or perfecting of the damage-threshold concept, which may have a strong reducing effect on the
input of ppps, by delaying the first spray or by completely preventing a spray.

Also with this instrument, dissemination of new empirical and scientific knowledge and new
technology will help the farmers to apply the best techniques and thereby restrict the use of
ppps. Sharing experiences and new information through farmers discussion groups and close
contact between extension workers and farmers are crucial.

Based on the above description, we conclude that the effectiveness and the efficiency of this
instrument are variable or moderate. It depends whether the pest is soil-borne or air-borne and
whether the tolerance level is low or high. Acceptability is usually high for the professionals
and for the public. As long as the techniques used are clear and easily available/accessible and
once farmers learn to trust them the acceptability by farmers is also good. This instrument
especially scores high for enforceability, homogeneity and lack of disturbance of property
rights. As a purely technical instrument at the level of the individual crop, which does not
interfere with the cropping plan, the crop rotation or the market, it has no effect on other
economic, social or agronomic factors.

Table 6.2.1 Summary of effects of instruments to stimulate integrated farming.

Policy aspect Recognition Balanced systems Monitoring &
sampling

Effectiveness good depends depends

Efficiency very high depends variable

Acceptability (farming,
general, experts)

good/moderate/
good

moderate/good/
variable

good/good/good

Enforceability good good good

Homogeneity good variable good

No large disturbances of prop-
erty rights and income

good variable good

Other conditions
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6.3 Improvements in application technology (13)

Introduction

CLMa (1994) pays attention to sound use of ppps. Several options are distinguished: rational
use (supervised control, row application, improved application equipment and techniques), use
of less harmful ppps and minimizing emissions of ppps (improved application equipment and
techniques, improved formulation, improved farming). We focus on improvements in applica-
tion equipment and techniques, because this technological change might be an efficient
instrument to reduce risk of ppps and also because OWD (1996) has selected upgrading of
application equipment as a relevant policy instrument.

In the upgrading of application equipment three aspects play a role. Firstly, research done on
improvements of application equipment. Here we focus on the efforts of member states.
Secondly, the possibility of official, essential requirements for (types of) application equipment.
And thirdly, the presence of inspection programmes for (types of) equipment in use. The
proposed instrument will deal with possibilities to stimulate these aspects of upgrading. Of
course technological change has very much to do with the spread of a certain technology in
society. And a better spread could be achieved by training and education on the advantages of
this technology. This last aspect of technological change is treated elsewhere in this report. So
in this case technological change will be taken quite narrow.

Improvements in application equipment
In an OECD study on risk reduction activities (1996e) it appears that many OECD countries are
engaged in research to improve ppp application techniques (OECD, 1996e). In the EU member
states Germany, The Netherlands and United Kingdom, research is done to improve application
equipment (OECD, 1996e).

Germany has developed equipment for tunnel spraying used on wine grapes and fruit. This
equipment has an apparatus on the plant side, opposite to the spraying side, that catches leftover
spray before it escapes to the environment, saving up to 75 percent of the amount sprayed.

The Netherlands has improved equipment for chemical weed control. This includes
techniques that use low doses and achieve optimum application within rows. The equipment for
mechanical and physical weed control is also improved.

The United Kingdom has carried out research to improve control of droplet size distribu-
tions, reducing drift while maintaining biological efficacy. It has also developed:
- low volume application techniques which permit a lower standard spray recommendation;
- ’patch spraying’ systems which detect weeds and therefore substantially reduce the amount of

herbicide applied (Miller et al., 1995);
- methods to combine weeding machines with low dose herbicide applications;
- classification schemes for spray quality of spray nozzles and hazard of ppp application equip-
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ment (Parkin et al., 1994).
Also other countries, not mentioned by the OECD, may be active on this topic. For example

Sweden has done a lot to improve ppp application techniques.
It appears that, as a result of the continuous research effort, different types of application

equipment can and should be distinguished. Information about the spread of the different types
of application equipment and the implementation of the research results is lacking.

Essential requirements for application equipment
We start with a short description of the German system, because it is well described and the
Germans seem to be ahead. In Germany ppp application equipment may only be marketed, if it
is made in such a way that the proper use of ppps does not have any harmful impact on the
health of humans and animals and has no other adverse impacts, which are avoidable on the
basis of the current state of art. New types of ppp application equipment must meet the
following legal requirements (OECD, 1996f):
1. Duty to declare that new types of equipment meet the official requirements;
2. Registering of similar types of equipment;
3. Tests of field spraying equipment in use.

With the declaration that new application equipment meets the legal requirements,
information which, among other things, allows a judgement of the equipment with regard to its
proper use, becomes available. If the equipment passes the test, it is entered into the plant
protection equipment list. Only in case of exceptional deficiencies the equipment may be banned.
Moreover, there is also a voluntary approval procedure for the testing of new equipment which
is subjected to comprehensive testing. In some countries financial support for the purchase of
such equipment, especially for environmentally friendly application technology (in viticulture
and fruit growing) is also granted.

In Sweden a type of approval programme for spraying equipment was abandoned because
manufacturers viewed this programme as a market barrier. The authorities still try to set health,
safety and efficiency standards for spraying equipment (OWD, 1996).

Presently, information is lacking about the requirements for certain application equipment in
EU member states. For this reason, and also because the introduction of official requirements
would imply regulation and harmonization, this aspect of upgrading will not be elaborated.

Inspection programmes for application equipment
Several OECD member states test and certify application equipment to eliminate waste and
spillage from faulty equipment. Some have made these programmes mandatory, others
voluntary (OECD, 1996e). Focusing on EU member states it appears that most of those with a
test programme finally choose a mandatory system. In most member states with a programme
(table 6.3.1, not complete) equipment has to be retested after two years. Finland is the exception
with five years. Most member states distinguish between types of application equipment, but
focus on/start with sprayers. In the following we give more details on the systems in Sweden,
Germany and The Netherlands, which appear to be prototypes that are described best.
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In Sweden a special programme for the testing of spray equipment has been in operation
since 1988. So far a voluntary system has been chosen. Grants are given to both farmers having
their equipment tested (about 150 ECU per test) and to companies for the costs for purchasing
and rebuilding test equipment (50% of the approved cost, up to about 7000 ECU per test equip-
ment. In 1993/94 the costs of the voluntary tests of spray equipment in operation were approxi-
mately 225,000 ECU. This is financed by the central government through environmental levies
(Emmerman, 1997; OWD, 1996). At the end of 1994 Sweden had inspected 11,000 sprayers
(OECD, 1996e).

In Germany the tests of equipment in use in large crop areas is to be indicated by a seal, on
which the date on which the equipment is due for its next inspection must be indicated. Testing
takes place every two years.

In The Netherlands since 1976 farmers had the opportunity to test their sprayers on a
voluntary basis. Until 1993 5,000 sprayers were tested in 55 test locations. At February 1997
6,000 sprayers were tested in about 100 test locations. One test takes about two hours. At April
1997 the inspection becomes obligatory and only tested sprayers may be used on the field. Later
the regulation of orchard sprayers and high volume sprayers, which are used in glasshouses, will
follow. The approval of the system by the EU has caused some delay, the mandatory system
was originally planned to be initiated in 1996 (LNV-IKC, 1994; LNV/Landbouwschap, 1995).
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Instrument

Partially funding of test programmes of equipment in use in all member states of the EU to
eliminate spillage from faulty equipment and therefore to reduce risk from ppps. The develop-
ment of an adequate system as well as the first years of its optimization will be subsidized. In
exchange for the funding member states will make publications about progress in the develop-
ment and the optimization of the test system.

Table 6.3.1 Progress with testing of spray equipment

(EU) Member state Initiation of
the programme

Mandatory or voluntary
programme

Nr. of inspected
sprayers

Sweden
1)

1988 voluntary 11,000

Germany
2)

1992 mandatory

The Netherlands
3)

1976/1997 voluntary/mandatory  5,000

Denmark
4)

1995 mandatory    500

Finland
5)

mandatory(?)  7,000

Sources:
1) = Emmerman (1997); OECD (1996e); OWD (1996, Annex VI)
2) = OWD (1996, Annex III); OECD (1996f)
3) = LNV-IKC (1994); LNV/Landbouwschap (1995); OWD (1996, Annex V)
4) = OWD (1996, Annex I); Jørgensen and Secher (1996)
5) = OECD (1996e)

In the first years the magnitude of the funding could be linked with the area of arable and
horticultural crops. During its optimization the number of sprayers tested could be a good cri-
terion. Eventually the EU opts for a mandatory system of testing of equipment all over the EU.

Stimulation of research on improvements in application equipment and their implementation
by the available funds.

Effects

Is a funding of test programmes effective? Adjusted and repaired equipment will make it
possible to reduce spillage. In the OECD survey several member states reported that the test
programmes made clear that existing equipment was more defective than expected. In e.g. the
Netherlands the general conclusion from the test results was that the maintenance of the
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equipment can be improved. From e.g. Denmark it is reported that nearly all sprayers checked
had something to be corrected.

Is a funding of test programmes efficient? Testing is a preventive measure. It prevents
contamination of the environment to a certain extent. This contamination does not have to be
removed from water or soil. The expectation is that funding is only efficient in the first years of
the test system. After a certain period the testing should be self-supporting. The testing itself can
be organized in many ways. Comparison between the systems in member states will show
which system is efficient under which conditions.

What about the acceptability of this instrument? In the member states with a test programme,
voluntary and mandatory, check of sprayers has been positively received by farmers who are
looking at it as an aid in maintaining the sprayer in good condition. In the OWD survey
reduction of emission gets a high ranking and equipment requirements is one of the instruments
in package 2: "controls over risk in distribution and use". This means that testing programmes
are acceptable for specialists.

If member states choose a mandatory system enforceability can be increased by using a mark
on the equipment, that can be read from distance. With respect to the homogeneity the
mandatory test system of cars in use can be mentioned as an example of a comparable system
having no unacceptable problems with enforcement or homogeneity. It is becoming rather
normal in our society to test equipment in use.

Stimulation of research on improvements in application equipment and their implementation
by the available funds is effective and efficient. Here the problem is probably the
implementation. Very effective equipment may not be implemented and/or used for economic
or other reasons.

Table 6.3.2 Summary of effects of upgrading of application equipment

Policy aspect Stimulation of
test programmes

Research on
improvements

Effectiveness high high, depends

Efficiency high high, depends

Acceptability
(farming, general, experts)

good/good/good good/moderate/good

Enforceability good good

Homogeneity good good

No large disturbances of
property rights and income

good good

Other conditions
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6.4 Measures to remove ppps from raw water for drinking water purposes (14a)

Introduction

The EU drinking water directive (Directive 80/778/EEC) sets a limit for ppp contaminants of
0.1 g/l for a single ppp and 0.5 g/l for the total of ppps. This also holds for their break-down
products (CEC, 1980b). In different member states water supply companies have reacted to the
introduction of this 0.1/0.5 g/l ppp standard predominantly by implementing changes in
drinking water treatment processes, particularly in for example France, Italy, the Netherlands
and the United Kingdom (Heinz et al., 1995, p. XVII).

Different types of treatment processes are relevant. Treatment processes are a combination of
mechanical, physical, chemical and biological techniques. The characteristics of the raw water
determines the kind of process to be used (Versteegh et al., 1996, p. 13).

In raw water used to prepare drinking water, a global distinction can be made between
ground water and surface water. The preparation of surface water can be divided into two
phases: a pre-purification, with storage basins and infiltration in for example dunes and a purifi-
cation afterwards with for example oxidation, aeration, flocculation, filtration, membrane filtra-
tion, chlorination, ozonisation, use of active carbon, disinfection or a combinations of these
measures.

The preparation of ground water often takes place in the direct neighbourhood of the
winning. The winning and purification at most of the locations are much smaller than the
winning and purification of surface water.
The physical and geochemical properties of the soil layers have a large influence on the quality
of the pumped water and the need for purification. Historically, aeration and filtration are
important. In some ground water winnings, since a couple of years, pollution by organic
solvents and ppps is found. Therefore, the purification is extended with techniques to remove
these substances by, for example, (forced) aeration towers and active carbon filtration.

The standards for the drinking water quality can, according to Versteegh et al. (1996, p. 16,
17) be derived from different principles such as:
1. health technical;
2. enterprise technical;
3. ethical;
4. aesthetical.

Health technical
The most well known standards are those with a health technical background. These technical
standards consist of either chemical, microbiological or radiological parameters and of data of
effects of a substance on the health of persons. Two categories of standards can be distinguished.
The first category works along the line of setting ’safe’ doses, often drawing on experiments
with animals, taking into account uncertainty factors, by using safety margins. This is being
used for non-carcinogenic substances. The second category includes substances, from which it
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is assumed that only one molecule is able to cause cancer, which means that no ’safe’ dose can
be set (so-called geno-toxic and/or carcinogenic substances). Every concentration, even when
very low, is undesirable. Then the ’acceptable estimated risk’ approach is used.

Enterprise technical
Enterprise technical standards are applied for substances which influence the purification
process of drinking water. Exceeding an enterprise technical standard in general has no direct
consequences for human health. Only by means of influencing other substances, consequences
may result for human health.

Ethical
For a number of substances a standard is based on ethical arguments. An example is the 0.1 g/l
standard for ppps. The 0.1 g/l standard is based on the consideration that in principle ppps
simply should not be present in drinking water. This standard is for most ppps lower (sometimes
even much lower) than the standard based on technical (human) health considerations.

Aesthetical
Exceeding an aesthetical standard will influence the taste and/or smell and colour of the
drinking water negatively and therefore the appreciation by the consumer. It is for this reason
that exceeding this category of standards often leads to complaints by consumers at water
supply companies and not the health technical standards, while exceeding the latter usually
cannot be traced by sensory perception.

The emission of ppps to the environment and the spreading of it through the compartments
soil/ground water and surface water contribute to the contamination of the drinking water
sources.

There is a direct relation between the industrial production of ppps and their existence in
certain (larger) rivers. For the diffuse exposure from mainly the agriculture and for the other
point sources near these rivers, this direct relation normally does not exist. The contamination of
the surface waters in polders, canals and smaller rivers with ppps is mainly caused by the
diffuse exposure of ppps applied in the water catchment area.
Ground water usually is only in a diffuse way by the application of ppps (Versteegh et al., p. 39-
41, 1996).

The size of the problems with water quality depends on the persistence of the ppps, the kind
of metabolites, the degree of infiltration into ground water and leaching to the surface water,
and the impact on water and soil organisms.

Problems exist with monitoring. Not every contamination with ppps applied can be
monitored easily and cheaply. The ultimate solution lies probably in the authorization and the
adequate application of well (bio) degradable ppps (Versteegh et al., 1996, p. 54).
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Instrument

The policy instrument is directed at the removal of ppps from raw water to obtain water of
drinking water quality. Water supply companies in the member states already take several
measures to meet the drinking water standards. In the report of Heinz et al (1995), however,
new technologies have been incorporated in the analysis.

Note that water supply companies may choose other solutions to comply with the MAC for
ppps, e.g. shutting down wells, recovering new uncontaminated water resources, drilling deep
wells, mixing water from different sources, etc. From an economical perspective it may be a
better solution to shut down contaminated wells and to develop clean resources than to treat
water, unless there are no further water resources nearby.

Frequently the water treatment approach is forced because no other options are available or it
is preferred to the reduction of ppp use in order to comply the MAC. In this case the costs of
reducing ppp use (control costs included) seem to be high. Some water experts argue, that the
current MAC of 0.1/0.5 g/l for individual ppps would force the water supply companies to
treatment measures which could be avoided, if toxicologically based limit values would be
introduced. Furthermore, they emphasize the possibility of creating harmful by-products when
drinking water must be treated. These by-products could be more dangerous than the ppps for
which the treatment plant was installed (Heinz, 1996, p. 5).

Distributing available knowledge of cleaning drinking water resources among member states
may also be important. The question rises whether it is necessary to ask for a role of the EU,
while the cheapest technique probably generates itself autonomically at water supply companies
given specific circumstances and given the minimum standards which they have to comply
with. If one looks for specific knowledge of removing ppps from contaminated water, it will
help to improve the availability of adequate information. The EU then functions as a platform for
relevant information.

Effects

The removal of ppps from drinking water resources does not affect ppp use. Regarding the four
risk types distinguished, it has no effect on the benefits of ppps, nor on the persons applying
them. It has an effect on the risks for the consumer by means of a reduction of residuals in the
drinking water and practically no or only a small effect on the residuals in food products and
almost no effect on the emission of ppps to the environment. The applied techniques and/or
substances to remove ppps from the raw water by itself, may even have a health impact and an
environmental impact. Side effects of cleaning are e.g. waste material of filters, energy use.

Water supply companies have responded to the 0.1/0.5 g/l standard with measures
involving multiple treatment. It is typically an example of an end of a pipe cleaning activity,
working directly on the ppps in raw water and on the short-term.

According to Heinz et al. (1995, p. XVII) specific treatment costs vary between 0.003 and
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0.43 ECU per m
3
, whereby values between 0.05 and 0.10 ECU per m

3
 are most frequent. The

weighted mean for all water supply companies considered is 0.05 ECU per m
3
 (Heinz et al.,

1995, p. XVII). This reflects the costs to comply with the 0.1/0.5 g/l standard for ppps. To
have an insight in the portion in the consumer price it can be related to the average water price
of 0.50 to 1.50 ECU/m

3
 over the member states. Compared with an estimated per capita

consumption of, on average, 110 m
3
 per year according to Heinz et al. (1995b, p. 70-73), it

means an average of around 5.5 ECU per person per year.
21

Large regional differences in costs exist. They reflect the regional differentiation in size of
the problem and/or solution in terms of treatment activities.

This approach will not receive complete commitment. There might be important opposition
from groups who prefer the preventive approach above an end-of-pipe solution. Therefore the
acceptability for the general public is limited/disputable.

The enforceability seems easy. It belongs already now to the responsibility of public
authorities and water companies.

According to some important principles of the European environmental policy (see also
glossary), this solution will not receive complete commitment. It is not in accordance with the
Polluter Pays Principle. Moreover, the instrument does not comply very well with the
prevention principle, the precautionary principle, the source principle and the high level of
protection principle.

This solution causes no large disturbances of property rights and income. One should be
aware that this ’treatment approach’ is already widely spread. However, there is in Europe a
dispute on the limits of income effects tolerated by the population concerning the impact on
water prices. Particularly in the United Kingdom water supply companies state that the
requirement to comply with the 0.1 g/l standard has been one of the major contributions to the
significant increase in water charges which has occurred in the recent years (Heinz et al., 1995,
p. 237). The same dispute can be found also in France (Heinz, personal communication). Some
water experts argue that the compliance with this standard would lead to wasting money which
could be used for alternative purposes with much higher health benefits. Whether this is true or
not depends - as the Heinz’ EU study has shown - on the different circumstances under which
the water supply companies have to obtain drinking water.

                                                
     

21
 Taking the numbers representative for the EU, lead to a total costs of 5.5*366=2013 million ECU/year.

This implies an average costs per unit of AI of 2013/279.4=7.2 ECU/kg/year. Here, 1991 data have been used.
Such cost figures are only indicative, because (1) there is no proportional and no instantaneous relation between
ppp use and emissions in water resources; (2) no attention has been given to threshold levels; (3) there is a large
variation within the EU, which makes averages not very useful; (4) several water resources are not influenced by
ppp use in agriculture.
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Table 6.4.1 Summary of effects of measures to remove ppps from raw water for
drinking water purposes

Policy aspect Removal of ppps from raw water

Effectiveness moderate, limited to consumers’ risk

Efficiency depends, on local circumstances

Acceptability (farming, general, experts) neutral/bad/variable

Enforceability good, itself generating

Homogeneity very bad, fits not in environment
policy principles

No large disturbances of property rights
and income

good

Other conditions

6.5 Abolishing short-term set aside (15a)

Introduction

Set aside of arable land, previously used for cereals, oil seeds and some other crops (here
summarized under CO crops) has been introduced in the EU by means of the MacSharry
reform. Previously, set aside existed in the EU on the basis of a voluntary premium system,
sometimes stimulated by additional national or regional subsidies. Under the MacSharry reform,
farms with an equivalent cereal area (= base area) producing more  than 92 tons are obliged to set
aside a part (15%) of their base area, if they want to receive the income allowance on the base
area. There are indications that the effect of the 15% set aside of the larger farms resulted in a
12% set aside of the total area of CO crops (CEC, 1996, p. T161, T162), see also table 6.5.1 and
figure 6.5.1. Because the set-aside land has a lower than average yield level, we assume a 8%
reduction in production, due to the set aside.

Several studies suggest or indicate that set aside of arable land reduces the application of
ppps (Brouwer and Van Berkum, 1996, p. 77-84). This is due to the very low level of ppps used
on set-aside land, mostly there is only use of ppps for weed control. Moreover, a less intensive
crop rotation might also reduce the pressure of pests and give an additional reduction in ppp use.
An opposite effect results if the share of more ppp-intensive crops increases or when non-food
crops are grown on set-aside land.
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Table 6.5.1 An overview of short-term set aside in the EU

Country Set-aside area in 94/95 in 1000 hectares Base area
94/95

(1000 ha)

% current
set aside

five year annual total

Austria

Belgium 1 26 27 479 5.64

Denmark 8 269 277 2018 13.73

Finland

France 198 1934 2132 13526 15.76

Germany 221 1386 1607 10156 15.82

Greece 0 18 18 1492 1.21

Ireland 1 37 38 346 10.98

Italy 762 249 1011 5801 17.43

Luxembourg 0 2 2 43 4.65

Netherlands 14 14 28 437 6.41

Portugal 0 67 67 1054 6.36

Spain 68 1340 1408 9220 15.27

Sweden

United Kingdom 86 662 748 4461 16.77

Total(EU-12) 1359 6004 7363 49033 15.02

Source: CEC (1996c, table 3.5.7.1 and 3.5.7.2.)
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Figure 6.5.1  Percentage currently in set-aside
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Most evidence goes into the direction that the introduction of set-aside decreases ppp use of
crop farming (Oskam et al., 1992, p. 50, 51; Guyomard et al., 1993; Jensen and Lind, 1993;
Oude Lansink and Peerlings, 1996, p. 171; Brouwer and Van Berkum, 1996, p. 77-84).
Therefore, it is quite surprising that Produce Studies (1996) comes up with an opposite con-
clusion, which indicates that a 5% point reduction of set aside would reduce ppp use by 7 to 8%.
This would make the abolishing of set aside one of the most effective options to reduce ppp use.
Here, we assume that this result of Produce Studies has been caused by applying an ad hoc
model with an insufficient number of variables included to explain shifts in crop areas.

If we base ourselves for a first orientation on the results of Oude Lansink and Peerlings for
the Netherlands

22
, then a 2.06% (actual set aside reduces ppp use by 0.73%. Extrapolating this

result to the entire EU with an actual set aside (at present) of 10% for large farms and therefore
about 5% the production capacity of CO crops would change ppp use by 1.8%.

Instrument

Abolishing the present (short-term) set-aside programme that has been introduced in the
MacSharry reform and is now at the level of 10% for the larger farms.

Effects

According to our information, abolishing set aside will increase ppp use. Therefore, the
instrument is ineffective. It even gives the opposite result. Because of this lack of effectiveness
it is not interesting to investigate the other policy aspects.

Remarks

It might be impossible under the recent GATT agreement to abolish the set aside, without
reducing price support of CO crops and/or compensation payments.

An increase of set-aside works in the opposite direction: this implies that it might reduce ppp
use. Although it is dangerous to extrapolate the results for one investigation of Dutch arable
farming to the EU, an additional set aside of 5% point for the larger farms would reduce use of
ppps with 0.9%, it makes this increase in set aside not very effective. Moreover, the political
feasibility of more set aside to reduce ppp use is very low.

                                                
     

22
 The Netherlands is rather exceptional in the set-aside schedule of the EU. It is therefore important to base this

analysis on analyses in the countries which are more important for set aside (France, Germany, Spain, United
Kingdom and Italy). In Italy the long-term set aside is most important.
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Table 6.5.2 Summary of the effects of abolishing short-term set aside in the EU

Policy aspect Abolishing set aside

Effectiveness very low (negative effect)

Efficiency n.r.

Acceptability (farming, general, experts) n.r.

Enforceability n.r

Homogeneity bad, difficulties within GATT/WTO

No large disturbances of property rights
and income

n.r.

Other conditions n.r.

n.r. = not relevant
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6.6 Abolishing price support for cereals (15c)

Introduction

The MacSharry reform has reduced the price support of the cereal sector substantially.
Moreover, for the production of oil seeds and some protein products a shift has been made from
a per unit subsidy to the processor/trader to a hectare premium for a base area. Together with
this shift to an income support system, larger farmers were forced to set aside a part of their base
area of CO crops (Cereals, Oilseeds and some protein crops) (CEC, 1995f, p. 8,9).

A further reduction of price support has been discussed as one of the scenarios of a further
reform of the CAP (CEC, 1995e). In numerous publications authors have stressed the negative
environmental effects of relatively high agricultural prices in the EU (Nutzinger, 1994; see
Anderson and Blackhurst, 1992 for a more theoretical approach and Heerink et al., 1993, for an
extensive literature overview and discussion). This would stimulate more intensive agriculture,
which at least generates more emission per hectare and it would place low input extensive
agriculture or biological farming methods into a less favourable position. Brouwer and Van
Berkum (1996, p. 43-51 and p. 71-84) provide a balanced overview of the literature on the
effect of prices on the quality of the environment and conclude that ’lower prices have complex
implications for the agricultural system and environmental benefits at one aspect may be offset
by others’.

Within the framework of GATT/WTO a complete liberalisation of the EU cereal market
would remove all restrictions on export subsidies and export quantities, which is however far
more than what is required by the year 2001 (Van Berkum, 1994).

In line with a complete liberalisation of the market, the set aside would be abolished, because
there is no reason to limit production if farmers are confronted with ruling world market prices.
It is expected that similar to the MacSharry reform, farmers are (partly) compensated by means
of income support. The production effect of this income support is difficult to determine; we
assume here - for simplicity - that there is no effect. It is not clear whether a complete abolishing
of the price support and the set aside with full compensation by the farmers will be allowed in
the GATT/WTO framework. The recent policy changes of the US, however, go into the same
direction.

Instrument

Abolishing the price support for cereals and the set-aside obligation for larger farmers.
This step would be in line with the recent policy change of the US, which implies a

decoupling of income support and product prices and an immediate stop of supply control - set
aside - for major crops (Orden et al., 1996). Abolishing the price support for cereals would bring
the EU in a similar position as the US.

Here, the focus is on the effects of such an institutional reform on ppp use. At least two
elements are important (1) what is the expected future price of cereals after such a reform (2)
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what is the relation between such a future price level (and removing the set-aside obligation)
and ppp use. The first element is uncertain, but we have looked into the OECD (1996g) price
projections for the year 2000. The second question concerns an empirical relation, which has
been investigated because of the MacSharry reform.

Effects

It will be clear that the most important effects of a policy shift will be for the agricultural sector
and/or the budget of the European Union. To make indicative calculations of the effects we
have made some assumptions. We assume that (on average) world market prices will be about
10% lower than present EU intervention prices. Moreover, a price elasticity of supply of cereals
of 0.5 is assumed (Becker, 1993; Blom, 1995; Jongeneel, 1997). Compared with the present
situation (circa 10% set-aside and producer prices which are about 15% above intervention
prices), this would imply that cereal production would decrease by circa 8%. Of course one
might question, whether the present level of cereal production is related to a cereal price which
is circa 15% above the intervention price (119 ECU per ton). Moreover, income compensation
would be related to the difference between the present intervention price and the expected future
market price. Above that, set-aside premiums will be abolished. This makes the calculation of
budget consequences and economic effects difficult. Because we do not need these
consequences directly, we only mention that they might be large compared to all other policy
measures in relation to additional ppp policy.

Let’s assume a 25% price decrease of cereals and abolishing set aside
23
. Produce Studies

(1996, p. 17) indicates that such a price change would decrease ppp use by circa 6%. Adding
their effect of set aside, however, makes this figure more than twofold (see section 6.5). Becker
(1993, p. 467) calculated the effects of the MacSharry reform for Germany, but excluded the
consequences of set-aside. Therefore, we rely at moment more on the simulation results of Oude
Lansink and Peerlings (1996), which indicate that such a change would decrease ppp use by
4.3%, while abolishing the set aside, would increase ppp use by about 1.8%. This results in a
2.5% reduction of ppp use.

According to the basic principles of welfare economics, the efficiency of this measure is very
high, because a change in the direction of world market prices is always profitable for the EU.
But this is due to the basic assumption that income compensations, paid from the EU budget,
can be achieved and transferred without costs. This assumption raises some doubt. There are
several indications that raising government budget by taxing and spending the budget again
reduces ’national income’. This has been called the ’excess burden’ in literature (Alston and
Hurd, 1990). This policy change is not profitable because of its purpose to reduce the

                                                
     

23
 The European Commission proposes a 20% decrease of the intervention price (to 95 ECU/ton) in one step

and by the year 2000, a non crop specific area payment of 66 ECU/ton (multiplied by the regional cereal
reference yields of the MacSharry reform), which could be reduced if market prices are higher and 0%
compulsory set-aside (CEC, 1997c, p. 33).
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application of ppps, but because of basic calculation methods, which might not reflect the actual
situation, or because of its relation to a large policy shift which is always profitable and
therefore efficient.

Because of the large policy implications of completely abolishing the price support for
cereals and due to large uncertainties on the numbers, the efficiency of this measure is uncertain
and does not belong to the EU policy on ppps. As a side effect of extending the MacSharry
reform, it is an efficient instrument.

The acceptability of the institutional reform does not look very promising, unless farmers
can be sure that they receive ample compensation. The increased price uncertainty, however,
might be another obstacle for such a policy change. Enforceability and homogeneity are very
good, because the policy would be similar to present policy with respect to oil seeds.

Table 6.6.1 Summary of the effects of abolishing price support for cereals

Policy aspect Abolishing price support for cereals

Effectiveness moderate

Efficiency good

Acceptability (farming, general, experts) low (depends)/high/variable

Enforceability very good

Homogeneity very good

No large disturbances of property rights and
income

depends, on compensations

Other conditions depends on international trade relations
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ARRANGEMENTS (COVENANTS)

7.1 A covenant with the ppp-producing industry (16d)

Introduction

In the present situation, it is quite clear that most knowledge about ppps is available to the ppp
producing industry. This industry must receive approval of their products, originally at national
level and now also at EU level according to Directive 91/414. Moreover this industry has to
provide the prescriptions of ppp use to farmers and other users. Plant protection, food quality,
workers’ protection, and emission all play a role. Of course, the approval is partly related to the
prescriptions. In relation to the development and approval of ppps the industry does a lot of
research. The estimated total R&D costs in relation to their total sales is about 8 to 10% or about
2 billion US dollar at world scale. Compared to R&D expenditure in all manufacturing industry
(circa 2%) this is quite high, while it is only slightly lower than the estimated 11% level in
Pharmaceuticals (Lever, 1990, p. 143, 144, 161).

One might argue that the development and marketing of ppps is the responsibility of the
industry. Their approval has been regulated within the framework of Directive 91/414 and the
participants in this process know the ’rules of the game’. This would not require any additional
policy and certainly no covenant between the EU and the ppp industry. This is a rather extreme
standpoint, because there are several aspects of ppp use, which are not covered by 91/414, for
example accidents. Moreover, conditions might change during the very long period that it takes
to effectuate this directive. We argue here that a voluntary agreement between government and
industry might contribute substantially to achieving long term environmental goals. This is in
line with Verbruggen’s (1994, p. 47) statement "firms try to get rid of the costly and time-
consuming government interventions by keeping ahead and solving their environmental
problems in their own, more efficient way." Solving environmental problems, however, requires
a clear insight about the long term targets, their relative importance and the difficulties to achieve
those targets. Here, the interplay between government and industry comes in and this type of
interplay fits within the basic elements of a voluntary agreement (or covenant) on a number of
identified issues from both sides. Before identifying elements which are promising items of
such an agreement, we first give attention to the objectives of the ppp industry and approaches
that can be used by governments.

Position of the ppp industry and of the EU
The main objective of a firm within the ppp industry is to produce ppps with high long run
profitability. Such a long run profitability will be guaranteed if:
- the particular ppp will be approved and its approval will be confirmed in the future;
- the ppp is profitable for farmers, either for an important crop in an economic sense or for a

large number of crops and/or treatments;
- there are no ’large accidents’ with the ppp (packaging), either with respect to health, workers’

protection, dangerous emissions to the environment or damage to the crop;
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- no alternative methods/products will become available in the future, which are much more
attractive to farmers; unless this product/method comes from the same industry.

This implies that the ppp industry is focused on the same aspects as many of the subjects which
interest the government.

The government (EU) might take different stands:
1. Operating as the organisation which has to check the risk aspects of ppps and which has to

facilitate the balancing of the different interests in this respect by the member states (the
government position with respect to the approval of ppps according to Directive 91/414);

2. Operating as the organisation who requires a number of targets that should be achieved.
These targets should be well balanced targets, where both the government and the represen-
tatives of the ppp industry agree on. Such an agreement is interesting for the ppp industry
because it takes a number of other possible instruments from the table. So the government
uses a set of other instruments as a credible alternative at the background (the government
position, which is characterised as a covenant between the EU and the ppp industry in
Europe and which is additional to Directive 91/414, although a more effective operation of
Directive 91/414 might be a part of the covenant).

3. Besides the work on Directive 91/414 the EU stimulates national governments to work
mainly on the basis of performance. This means that the EU takes a much more neutral
position, but puts its effort in stressing the risk of ppp use, if limits are passed which are
forced by law. This is a much more neutral government position, where results depend very
much on the behaviour of the press, lobby groups, and the ’jurisdiction’. This type of
government position can be characterized as putting its main attention to ex post perform-
ance.

Given this situation and the limited research capacity of governments compared with industry, a
covenant between the ppp producing industry and the EU might be one of the most efficient
ways to deal with the present problems of ppps. It will be required that the EU:
- starts with a number of targets to be achieved in the long run;
- discusses the targets, together with policies that will be expected to be incorporated in the

future.

Instrument

Based on a covenant, the EU and the ppp industry might focus on quite different aspects of the
whole ppp chain. We imagine that one or more of the following elements are included:
- how to deal with packaging and/or unused ppps within the different stages of the ppp chain;
- solutions for the problem of risky ppps (here the USA appears to have some experience,

OECD, 1996e, p19);
- how to deal with minor uses of ppps, under what conditions can ’off label’ use be effectuated

24
;

                                                
     

24
 A report about the US states "A major impact of increased pesticide regulation is that it causes the number

of new chemical pesticides registered by the EPA to drop, with minor-use pesticides affected the most. [...] To
date, regulatory costs appear not to have affected the development of pesticides for major crops as, such as corn."
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- developing an indicator of environmental pressure resulting of each of the active ingredients;
- a covenant on the investigation of incidents, where the application of ppps by agriculture

might have caused those incidents.

Further elaboration of the instruments

Here two of the five examples will be elaborated: ’a covenant on prevention of packaging waste’
and ’a covenant between government and industry on the investigation of all indications of
damaging consequences of ppp use’.

Prevention of packaging waste
Systems and legislation of collecting waste are in development in most of the member states.
Packaging of ppps is only a small fraction of total waste. Legislation as well as agreements are
used to reduce the waste (White, 1991). Packaging of a certain product might be small in
relation to the total, however, the share of packaging in domestic waste is 25 - 35% by weight.
This is one of the reasons for the EU to address the overall problem of packaging and packaging
waste and not to focus on containers for liquid foods any more. Fixing Community objectives to
be realized by means of voluntary agreements at Community level was one of the possible
responses, but the Commission decided to propose another option: to propose a completely new
directive (CEC, 1992f).

LEI (1994, chapter 8) pays attention to ppp packaging and concludes that unused stocks of
ppps are hardly considered a problem compared to packaging. With respect to design and
disposal of packaging the following conclusions can be drawn from this report: (1) Industry is
involved in the design, rinsing and disposal of containers. (2) Containers are treated in various
ways: they are burnt or buried on the farm, or first removed, collected and then buried or burnt
in a more efficient way and sometimes reused. There is a tendency to collect contaminated
packaging as chemical waste. There is also a tendency to rinse empty containers, which could
be designed for this purpose. These rinsed containers are collected as normal household waste,
but also separate removal systems occur. If containers are collected separately, reuse is one of
the possibilities.

Pfalzer (1993) has addressed packaging and package rinsing from an industrial perspective
and with an emphasis on safety. He makes clear that industry has three strategies with respect to
packaging, to ensure that today’s packaging will meet the needs for the end user and the
environment: (1) replacing liquid formulations by solid formulations, which allow the use of
packaging material with less environmental impact; (2) the use of returnable/refillable
containers and (3) the redesign of existing packaging. With respect to safety, packages must be
poured and rinsed easily and quickly, must not be heavy, must be easy to open with gloves and
have a strong handle. With respect to the environment, packages must be returnable or made of
recyclable or degradable materials. He also pays attention to the availability of equipment for
loading and rinsing and expects that package rinsing will soon become mandatory in the EU.
                                                                                                                                                                                    
(Ollinger and Fernandez-Cornejo, 1995, p. 19).
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The Directive 94/62/EC aims to harmonize national measures concerning the management
of packaging and packaging of waste in order, on the one hand, to prevent or reduce any impact
thereof on the environment and, on the other hand, to ensure the functioning of the internal
market. It lays down measures aimed, as a first priority, at preventing the production of waste
and, as additional fundamental principles, at reusing packaging, at recycling and other forms of
recovering packaging waste and, hence reducing the final disposal of such waste. Most of the
necessary measures to comply with these objectives should be taken by the member states. With
respect to recovery and recycling quantitative targets (in percentage of weight of packaging
waste) are set for, at first, 2001. With respect to prevention (including reuse) no quantitative
target is set. The Commission focuses on encouraging the development of European standards
relating to essential requirements on the composition and the reusable and recoverable nature of
packaging and on the marking of packaging (CEC, 1994f).

If we consider the objectives and measures of Directive 94/62/EC and the strategies of ppp
industry according to Pfalzer, it can be concluded that industry is very well capable to find
strategies to meet changing needs of society with respect to packaging of ppps, given the
diversity in collecting of waste in several member states. However, with respect to prevention,
where no quantitative target is set, an additional instrument could be proposed, to create more
guarantees that objectives will be reached. With respect to prevention and return/reuse systems
emphasis in the directive is on measures taken by member states. One may question whether
this is very logical given the present-day scale of ppp industry. Therefore here a covenant
between EU and ppp industry is proposed to promote prevention and reuse systems, like the use
of returnable/refillable containers. This means that a sectoral approach would be introduced,
where until now this is avoided (CEC, 1992f, p. 9). One of the starting points in the discussion
could be the packaging requirements of Directive 92/32/EEC which regulates the packaging of
dangerous substances.

Investigation of all indications of damaging consequences of ppp use
Quite often, indications of damaging consequences of the ppp application may arise (Faasen,
1994; Heinz et al., 1995; WHO, 1995). The report of SSRLC Cranfield University (1996)
concluded that presently, there is an important lack of data monitoring the environmental impact
of ppps. If more attention will be given to monitoring those data, it is important to imagine what
will be done with this information. Here we provide an example, which is partly based on
experience in the US with respect to high mineral loads of surface and drinking water in Indiana
(Personal information of R.L. Thompson).
Investigating such incidents might give rise to:
1. Detecting whether these incidents are caused by ppp use in agriculture;
If the first question is answered in a confirmative way:
2. Whether such incidents are caused by ’proper use’ of ppps in agriculture or by other causes.

We assume that ’proper use’ is derived on the basis of Directive 91/414 or national
authorization of ppps.

If incidents come from ’proper use’ in agriculture:
3. Whether authorization or prescription of ppps should be adjusted on the basis of available

evidence.
If ’other causes’ can be identified it can be worthwhile to see whether and how such incidents
might be prevented in the future.
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This stepwise process gives some idea of what has to be done. First of all it will be important
which type of incidents will be considered. It might be useful to take those monitoring results in
consideration first, which pass the limits of EU directives and WHO norms. But further detail
might be agreed between both parties and is probably more interesting for the ppp industry. A
second element to be decided is: who does the investigation? A good suggestion would be that
the actual investigation will be done by any independent research organisation according to a
protocol. In fact the voluntary agreement contains the research protocol. A third element is: who
bears which costs? Sharing costs between the EU and the ppp industry seems most appropriate,
because both (1) the general public and (2) the ppp industry will profit.

Effects

Prevention of packaging waste
If prevention of packaging is not possible, and with (primary) ppp packaging this is mostly the
case, reuse of packaging is an efficient manner to reduce disposal of packaging waste, to reduce
risk for the environment. Of course reuse of ppp packaging is not always efficient. Industry is
able to introduce reusable packaging whenever this is adequate. The government is not able to
do this. Effectiveness and efficiency of this instrument is high. It has only a small influence on
the targets of Directive 94/62/EC, but everything helps.

Acceptability of this instrument will be good. Given the fact that ppp packaging will be
redesigned to enhance workers’ safety, acceptance by farmers will be good. Only if the covenant
has clear results in terms of reduced waste, the acceptance of the general public will be good.
Until then acceptance is moderate. Experts will judge variable. 

Investigation of all indications of damaging consequences of ppp use
Governments as well as ppp industry are interested in possible causes of incidents with respects
to the environment, food or workers’ protection. The existence of this joint interest makes it
more efficient to investigate causes on the basis of a covenant between government and ppp
industry. Double research costs are prevented or - compared with the situation that one of the
parties would do the research - the available information is more readily available and can be
used more adequately by either the government or the ppp industry. A covenant, however,
requires first that both participants agree on the rules and the share of the costs.

The effectiveness of this covenant is mainly indirect. It might affect the authorization process
under Directive 91/414, for example because more monitoring data will become available.
Moreover, if a process develops under mutual recognition of the government and the ppp
industry, this could make the regulation with respect to ppps more adequate. It should be clear
that it is very difficult to provide clear information on the effectiveness of joint research. It
should be mentioned that these joint efforts make the requested monitoring information
(SSRLC, 1996) more effective.

The acceptability of this type of covenant depends on the willingness of the ppp industry to
participate in such a joint research effort. Moreover, the covenant should be acceptable for other
groups in society (e.g. environmental pressure groups). The cooperation of the ppp industry
might arise, both from joint interest or from a credible threat of using other policy instruments,
which might be more uncertain or less profitable for the industry. The acceptability for other
groups depends heavily on the public accessibility of the results.
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Other effects of covenants
If a covenant has been accepted by both participants, then (1) the threat of introducing other in-
struments and (2) the reputation of the industry, both guarantee that such an agreement can be
enforced. It should be observed that covenants between an industry and the EU are a new
element in European law. Given the lack of experience with covenants at the EU level,
additional research on the legal basis is necessary.

Table 7.1.1 Summary of effects of two different covenants with the ppp producing industry

Policy aspect Covenant between EU and ppp
industry on packaging

Covenant between EU and ppp
industry on investigating
observed violations of risk
norms related to ppps

Effectiveness high high, difficult to quantify

Efficiency high very high

Acceptability (farming,
general, experts)

good/moderate/variable moderate/good/depends

Enforceability good good

Homogeneity neutral, new element neutral, new element

No large disturbances
of property rights and
income

good good

Other conditions requires an open exchange of
information

requires an open exchange of
information
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ECONOMIC INSTRUMENTS

8.1 The introduction of a uniform VAT system for ppps (18a)

Introduction

Presently there is a large difference between the VAT levels of ppps within the European Union
(see table 8.1.1). These differences result not only from different general VAT levels within the
EU, but also from the VAT classification of ppps in countries. In some countries (e.g. France,
Luxembourg, the Netherlands, Portugal) ppps are included in the low tax level, in other
countries the VAT is at the high level. It is quite clear that large differences exist between
similar types of inputs used in agriculture (main inputs, fertilizer, ppps/pesticides and energy)
and between the different countries. Denmark, Finland, Spain, Sweden and the United Kingdom
operate a uniform high VAT rate at the input side, which is for Denmark, Finland and Sweden
identical to the VAT rate on agricultural output. In several other countries, differences in VAT
rates might be used as economic instruments of environmental policy. Historical reasons and
other policy aims, however, are often behind these figures. The large differences in VAT rates
between countries might be a good reason to consider a more uniform and effective VAT
system within a single European market.

Average VAT on the relevant set of agricultural products for some countries

The VAT on agricultural products for most countries in the EU is a single constant percentage
25
; for other countries it differs within a range depending on the kind of the product. This holds

for France, Italy and Portugal. The calculations in this chapter are easier if we start from an
average VAT percentage on agricultural products 

26
.

                                                
     

25
 An overview of tax measures in agriculture, including VAT, for five different member states has been

provided by Parsche and Steinherr (1995).

     
26

 Here the calculation is based on the shares of crop products where far the biggest part of the ppps is used.
For the calculation of a weighed average VAT percentage, the shares in produce values of the different vegetable
product groups (CEC, 1996c, table 3.1.1) are combined with the different VAT percentages per vegetable
product group (CEC, 1996c, table 3.1.11). Some assumptions need to be made. For France the VAT on
agricultural products varies between 3.05 and 18.6%. Here we assume that 50% of the wine is sold by a producer
board. Another assumption is that half of the other products are vegetable, the other half are animal products.
Moreover, we assume that the rest of the vegetable agricultural products are equally distributed over the 3.05%
and the 4.0% tax. This results in a VAT percentage of: ((0.126*0.5 *18.6%) + (0.126*0.5*4.0%) +
(0.18375*3.05%) + (0.18375*4.0%)) / 0.4935 = 5.5%. For Italy the VAT on agricultural products varies between
4 and 9%. A VAT-percentage of 4 holds for crop products. For wine the VAT ranges from 4 to 9%, there we
choose an average of 6.5%. Moreover, we assume that half of the other products are vegetable, the other half are
animal products. The calculation: ((0.4915*4.0%) + (0.078*6.5%)) / 0.5695 = 4.3%. For Portugal the VAT on
agricultural products varies between 0 and 17%. Here the assumption is made that half of the ’other products’
consist of flowers and half of the ’other vegetables and fruit’ consist of dried fruit. An other assumption made is
that half of the table wine consists of ’normal table wine’. The calculation: (((0.048+0.105+0.0305)*5.0%) + ((-
0.0305+0.0115+0.042) * 17%)+(0.1775*0.0%))/0.445=5.3%.
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Table 8.1.1 Value added tax in % on agricultural products and some agricultural inputs in the
EU (1 January 1995)

Country Agricultural
products

Inputs

Main categ. Fertilizer Pesticides Energy

Austria 10 10 10 10 20
Belgium 6

1)
6-20.5  6 20.5 20.5

Denmark 25 25 25 25 25
Finland 22 22 22 22 22
France 3.05-18.6 (5.5)

2)
5.5 5.5 5.5 18.6

Germany 9
1)

7-15 15 15 15
Greece 8 8-18 8 8 18
Ireland 2.5 0-21  0

1)
21 12.5

Italy 4-9 (4.3)
2)

4-10  4  10  10-19
Luxembourg 8

1)
3  3 3 12-15

Netherlands 5.932 6  6  6 6-17.5
Portugal 0-17 (5.3)

2)
5  5  5  5-17

Spain 4
1)

16 16 16 16
Sweden 25

1)
25 25 25 25

United Kingdom 4 17.5 17.5 17.5 17.5

Source:   CEC (1996c, table 3.3.11 and 3.3.12).
1) With some exceptions.
2) The calculated average percentage on the basis of product value proportions.

An overview of use, sales and VAT on ppps

Total use, sales, production for the domestic market and estimated value added tax of ppps are
shown in figures 8.1.1 to 8.1.6 

27
. Here the value added tax has been calculated on the basis of

1991 sales levels of ppps within each of the EU countries. Because of the large differences in
VAT percentage the sales and VAT pattern are not quite similar.
                                                
     

27
 The three new Member States of the EU require other sources to determine 1991 sales. For Finland we

used Kettunen (1996, appendix V). Annual costs of pesticides in 1991 amount to 328.4 million Finnish Marks
(FIM). Using an exchange rate of 0.1745 ECU/FIM, it accounts for 57.3 million ECU in 1991. For Austria and
Sweden the active ingredients for 1991 are multiplied by a standard price of 30 ECU per kilogram active
ingredient. For Austria this means that 4486 tons of active ingredients account for 134.6 million ECU in 1991.
For Sweden 1837 tons active ingredient in 1991 account for 55.1 million ECU.
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Figure 8.1.1 Annual sales of ppps per Member State (1,000 kg of active ingredient)



Figure 8.1.2 Annual sales of pesticides per Member State (million ECU, 1991)



 Figure 8.1.3 Annual production of ppps per Member State
(million ECU, 1991)
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The changing VAT system within the EU

The modification of the VAT Directive 77/388/EEC (CEC, 1991e) is the relevant background
information. This directive makes clear that during the period 1993-1996 the VAT is based on
destination. It was intended that in 1997 the system would change from destination to origin:
either production - if sold - or import is the relevant criterion. This seems to be postponed (CEC,
1997b), otherwise the VAT level is determined by the country of origin of either producing or
importing ppps. To give an example: if a ppp is produced in Germany and sent to a firm in
Denmark, the VAT of Germany will be applied in the future.

Instruments

Here, we distinguish between two different instruments: (1) a uniform high level of VAT for all
ppps; (2) a differentiated VAT, where all ppps are standard included in the high level system and
where high-risk ppps are included in a special rate and where low risk ppps are included in a
low category of VAT.

Figure 8.1.4 Annual VAT-revenue of ppps per Member State (million ECU, 1991)
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Figure 8.1.5 Change in VAT-revenues of ppps per Member State on sales by change towards
the high VAT-% (million ECU, 1991)

Figure 8.1.6 Change in VAT-revenue of ppps by change to VAT-level equal to Agricultural
products (million ECU, 1991)
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The first option is very simple and is similar to the present practice of including ppps in one
tax category. The second option requires a classification in ’normal’, ’high risk’ and one or two
categories of ’low risk’ ppps (low and zero VAT rate). Here, for AS, the classification criteria of
Directive 67/548/EEC (Directive 92/32/EEC, Annex VI) could be used. Preferably, for ppps,
the classification of Directive 78/631/EEC (CEC, 1978) should be used. This directive,
however, will be amended (Commission Proposal).

At present the agricultural sector is used to different VAT levels for different inputs (CEC,
1996c, table 3.3.12). But in the second option similar inputs will show a different VAT level.
Moreover, an extra high rate does not belong to the standard options of VAT and requires
additional justification. Extra high and low levels of VAT will be used as signals to farmers and
industry about the external effects of particular ppps. These signals are assumed to influence
their behaviour, where long-term developments are most important.

Conditions

Under the future VAT system in the EU, countries earn most, where industry or import is
positioned. Here substantial differences are observed between sales and production per EU
country (see Figure 8.1.2 and 8.1.3). A uniform VAT leads to small differences, but there is still
a gap between for example Denmark and Germany of 10 per cent points.

Effects

A uniform high VAT gives the advantage of a more uniform taxing of inputs within the
European Union and contributes to the principle of the ’Single European Market’. Here,
environmental policy and striving for uniform conditions within the EU work in the same
direction. Additional VAT paid in a number of countries has been estimated on the basis of
January 1, 1995 VAT levels and 1991 sales figures per country. According to the general rules
of the VAT for agriculture, this amount will be returned to agriculture by increasing the flat rate
implicit VAT for agricultural products. These schemes are intended to offset on a general sales-
related basis the VAT paid on purchases of inputs. The effectiveness of a uniform high VAT is
limited, because the only charge on ppps is the difference between the VAT rate on ppps and
agricultural products (see table 8.1.1), which varies between 0 (Denmark, Finland and Sweden)
and 18.5% (Ireland).

If one assumes a price elasticity of demand for ppps between -0.2 and -0.5 (see Oskam et al.,
1992, p. 63) this would give a reduction of ppp use between 0 and 9.2%. Table 8.1.2 gives the
estimated reduction in percentages of the use for each country, using a price elasticity of -0.4.
Here one comparison has been made: on the one side the situation that ppps are put in the
highest VAT category in each country with on the other side the situation that ppps meet the
present regular VAT on ppps per country.

It means that in the present situation ppps are in a certain category of VAT in a specific
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country, which differs for almost all the EU countries (see table 8.1.1), and that a shift is
proposed to put ppps in the highest VAT category in each specific country. Also this high VAT
category is for almost all the EU countries of a different magnitude. The differences between
these two VAT levels are computed for each country and shown in the first column of table
8.1.2. It means for some countries an increasing VAT level on ppps and for other countries not
because they have the ppps already in the highest category. For some countries the VAT
revenues will increase sharply because of the VAT shift. For the countries that meet a change in
VAT level it will influence the use of ppps, according to a price elasticity of -0.4, what is shown
in the last column of table 8.1.2. The effects for the EU as a whole is shown in the last cell of
the table.

If demand reacts more flexible to price changes then a VAT increase is more efficient or
effective. Research of Carpentier (1995) suggests a larger flexibility, which would make the
VAT instrument even more effective.

The effectiveness of the differentiated VAT rate is higher than that of a uniform one. A
compound with a higher expected environmental burden (or other external effects) is taxed at a
higher level, which conforms the basic principles of an effective environmental policy (Baumol
and Oates, 1988). Because farmers have to pay at least a part of the environmental burden, the
incentives to reduce the application of ppps act at the level of the decision maker. This makes
the policy efficient, as long as the VAT rate is not larger than the damage of application
experienced by others.

Estimating the efficiency of a uniform VAT can be based on the same basic methods as
determining the efficiency of every tax rate on an input. First of all, it is important to know,
whether negative external effects are related to ppp use. Given the basic judgments of the FEAP
and the high use levels of ppps in many circumstances, one might argue that taxing ppps
improves the general welfare level, at least for a relative low tax level. Now, a value added tax
differs from a levy per kilogram of active ingredient, which is a main burden for high dose ppps.
It is difficult to say, whether an ad valorem tax reflects better the negative external effects than a
tax on kg active ingredient.
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Table 8.1.2 Effects of a change of VAT on sales of ppps by moving from the regular VAT
percentage on ppps towards the high VAT percentage in each Member State

Country

VAT % high level
minus regular VAT %
on ppps in the member

states (%)

Change in VAT
revenues of ppps on

sales by change
towards the high VAT

%
(million ECU)

Percentage
estimated change in

use of ppps
(%)

Austria 10.0 13.5 -4.0

Belgium 0 0 0

Denmark 0 0 0

Finland 0 0 0

France 13.1 288.7 -5.24

Germany 0 0 0

Greece 10.0 14.1 -4.0

Ireland 0 0 0

Italy 9.0 65.5 -3.6

Luxembourg 12.0 1.8 -4.8

Netherlands 11.5 26.6 -4.6

Portugal 12.0 11.0 -4.8

Spain 0 0 0

Sweden 0 0 0

United
Kingdom

0 0 0

European Union -2.8

Source:  CEC (1996c, table 3.3.12).
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Table 8.1.3 Difference of VAT percentage between the high VAT level and the VAT
percentage equal to that of agricultural products and an overview of the VAT
revenues belonging to two VAT levels for each country

Country

VAT % high level
minus VAT %

agricultural
product

Annual VAT revenue
of ppps per Member
State by high VAT
percentage (million

ECU, 1991)

Annual VAT revenue
of ppps per Member

State by VAT percen-
tage equal to agricul-

tural products (million
ECU, 1991)

Austria 10 27.0 13.5

Belgium 14.5 27.9 8.2

Denmark 0 47.5 47.5

Finland 0 12.5 12.5

France (13.1)
1)

409.9 99.2

Germany 6 139.4 83.6

Greece 10 25.4 11.3

Ireland 18.5 10.1 1.2

Italy (14.7)
1)

138.3 41.5

Luxembourg 7 2.3 1.2

Netherlands 11.568 40.4 13.7

Portugal (11.7)
1)

15.6 2.1

Spain 12 81.4 20.4

Sweden 0 13.8 13.8

United King-
dom

13.5 104.0 23.8

European
Union

1095.4 408.0

Source:  CEC (1996c, table 3.3.11 and 3.3.12).
1)

Value between brackets is the difference of the high percentage with the average 
weighed percentage

One method to compare both approaches would be to use an environmental yardstick. The
estimated reduction in ppp use of a uniform high VAT (compared with the present VAT) is
equal to 2.8 % at EU level. The estimated income loss for agricultural producers equals 9.6
million ECU, which is for 75% realized in France. The estimated income loss per kilogram AI
reduction equals 1.2 ECU. The theoretical background to calculate the income loss has been
provided in appendix V. The efficiency of a differentiated VAT on ppps is higher because the
ppps which cause most of the risk will carry the highest tax burden.
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The acceptability and enforceability of a uniform high VAT rate are good
28
 and very good,

respectively. Some resistance of crop farmers in specific countries might be expected. A
uniform high VAT for ppps requires a change of annex H of the VAT Directive (CEC, 1997b).
Here ppps should be exempted from category 10: goods and services, normally intended for
agriculture. A change of annex H requires unanimity of the 15 member states, but fits into the
general harmonisation of taxes. The acceptance of a differentiated tax rate will not be that easy.
First of all, a new rate has to be added to the system. Moreover the classification of different
ppps is often arbitrary. Within the philosophy of the present VAT system, different rates belong
to established policy but not for goods in the same category.

Both the uniform high and the differentiated system function under the Polluter Pays
Principle (although they might pay only partly for the damage that has been caused). Because of
the small share of ppps in total input, there is no real observable change of income. Income of
crop farmers is much more sensitive to a product price change.

Table 8.1.4 Summary of effects of a change in VAT

Policy aspect Uniform high VAT on
ppps

Differentiated VAT on ppps

Effectiveness moderate high

Efficiency very high very high

Acceptability
(farming, general, experts)

moderate/good/good moderate/good/variable

Enforceability very good unclear, depends whether clas-
sification is allowed

Homogeneity good bad, opposite to a tendency of
more uniform tax rates

No large disturbances of
property rights and income

very good good

Other conditions fits very well in
further developing a
uniform VAT system

fits within a differentiated tax
system with attention for the
environment

                                                
     

28
 For example The Pesticide Trust supports the overall recommendation on the VAT.
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8.2 A levy on ppps (18b)

Introduction

Levies on inputs causing environmental problems are one of the most researched elements in
environmental economics (Oskam, 1997). Often it is very easy to introduce such levies in
already existing economic models. This does not imply, however, that a clear judgement of the
political ’ins’ and ’outs’ of levies on ppps is readily available.

The European Commission recently adopted a Communication on environmental taxes and
charges in the Single Market (CEC, 1997a). This document is mainly focused on guidelines for
the use of environmental levies and on Community control mechanisms. Both, the legal
framework for environmental levies and the actual way of operating levies - also based on
judgments of the European Court of Justice - have been described. The report explains the
conditions for introducing environmental levies by member states. The European Commission
supports the development of an increased use of taxes and charges as cost effective
environmental policy instruments (CEC, 1997a, p. 20).

Several characteristics of a levy may be relevant. The purpose can vary between reducing
ppp use, which is also classified as a regulatory levy, or generating funds for particular
purposes, which is classified as a financial levy. The relation between a levy and the reduction
of environmental and health impact is quite indirect. Non-point source pollution often
concentrates on the reduction of inputs, e.g. ppps.

A general observation on the effectiveness of levies on inputs which may cause environ-
mental damage seems useful. If the levy is effective, then it reduces the use and possibly
environmental damage of ppps. If the levy is ineffective, it is an efficient method to raise tax,
which might be used for effective and efficient methods to reduce the environmental impact of
ppps.

The effects of a financial levy depend very much on the targeting of revenues and their
effectiveness, efficiency, acceptability, etcetera. It is not the main objective of this section, to
investigate the targeting of revenues. In other parts of our report instruments requiring budget
have been analysed in detail. Here, we assume that a financial levy will be targeted at efficient
policy instruments with an - on average - reasonable performance with respect to the other
judgment criteria. Otherwise it will be better to add the revenue to the general government
budget (Parry, 1995).

The main objective of a levy with reimbursement is to influence the behaviour of farmers in
such a way that the use and risk of ppps is reduced. The revenue generated by a levy can be
returned in such a way that income groups on average experience very limited income effects.
Indeed, depending on the restitution basis, individual farmers could even improve their income
by using less ppps than other farmers. It is assumed that reimbursement of the levy (compared
to adding it to the budget) decreases political resistance of farmers against a levy.
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Experience in different EU countries
Within the countries of the present EU-15, Sweden, Denmark and Finland operated with levies
on ppps (CEC, 1997a, Appendix I).

Since 1987, Denmark operates a 3% levy on ppps. This levy was paid by companies
producing and/or selling ppps to farmers. The revenue varied between 31 and 50 million Dkr
per year. The revenue has been used for the activities regarding registration and control of ppps,
research on the environmental impact of ppps, information and education of the farmers in the
use of ppps, etcetera. This levy can be classified as a financial levy with targeted expenditure of
revenues.

Denmark introduced in 1996 a new tax on ppps used in farming.
29
 The tax amounts 13% on

herbicides, fungicides and growth regulators and 27% on insecticides. The higher tax on
insecticides was based on the information that this group had a considerable overuse, partly
because the price was low (on average 30 Dkr per hectare for a treatment with an insecticide).
Preliminary estimates indicate that the additional revenue of the tax (compared to the 3% levy)
amounted 210 million Dkr (= 28 million ECU). When the new tax was agreed on it was decided
that the extra income for the tax should be transferred back to farmers. An amount of 185 million
Dkr will be transferred back to farmers by reducing their tax on agricultural land (0.43% of the
value of agricultural land). The difference between revenue and reimbursement will be kept in
reserve to be returned later. It has been calculated that the new tax will reduce ppp use by 5-10%
and costs of using ppps in different crops will increase by 8-15% (Jo,/rgensen and Secher,
1996).

Sweden operates a use-related environmental levy, starting in 1984 at 4 SEK/kg active
ingredient. A surplus levy to finance exports has been added, between 1986 and 1992. The
current environmental levy on ppps entails a price increase of 20 Swedish Kroner (= 2.2 ECU)
per kilogram of active ingredient, which results in an average price increase of 5%. From its
beginning there was a close connection between the levy and the ppp programme. Now, the
programme is financed by the state and there is no direct link to the levy, which generates a
revenue of circa 30 million SEK (= 3.4 million ECU).

Finland introduced in 1987 a 2.5% ’inspection payments’ or ’registration charge’ on the sales
of ppps. Because nearly all active ingredients are imported, it functions as an import levy. Total
sales amounted 236.7 million FIM in 1996, which generated a levy of 5.9 million FIM (= 1.0
million ECU). This levy is mainly used for covering the costs of the inspection programme on
ppps.

In the Netherlands a financial levy has been proposed, but it was replaced by a covenant
between the government and the Agricultural Board (Vijftigschild and Oskam, 1994, p. 165).
This levy had to generate 25 million Dfl (= 11.6 million ECU) per year. Moreover a levy with
reimbursement has been investigated (Oskam, et al., 1992).

                                                
     

29
 Information provided by Lise J/,orgensen.
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Who pays the levy?
Often the effects of a levy are only studied on models of farms or the agricultural sector. Komen
et al. (1997, p. 352) make clear that the main consequences of a 100% levy are for the
manufacturing industry of ppps. For example, gross income of arable farming declined by 2.9 to
4.9%, while the manufacturing industry would experience a decline of 7.4 to 17.4%. Differ-
ences depend on the assumptions made by the researchers. This implies that a large part of the
opposition against such levies may come from that industry

30
.

Instrument

Here, the examples of a 10% and a 25% levy on the sales of ppps will be elaborated. Levying
takes place at the manufacturing industries and at importing from outside the EU. This fosters
low administrative costs. The choice of the two levels is rather arbitrary. A very low levy would
be less efficient because of relative high administrative costs. A high levy might overshoot its
target (to tax for the damage - or other negative external effects - caused by applying ppps and
not already included in the price of ppps).

Three alternatives are used for the budget generated by the levy: (1) it can be used to finance
programmes in relation to ppp use; (2) it can be added to the general governmental budget; (3) it
can be reimbursed to the agricultural sector or the crop sector.

Further elaboration of the instruments

For the evaluation of the effects some assumptions have been made. The relation between
demand and price is assumed to be linear (see also section 8.1). For the effect of the price
increase due to the levy, a price elasticity of -0.4 is assumed. Most frequently elasticities are
estimated between -0.2 and -0.5 (Oskam et al., 1992). Because of the price increase, farmers
adapt their use of ppps and that affects revenue.

Administrative costs are difficult to determine but are generally low. Here we provide the
information available from Denmark

31
, Sweden

32
 and Finland

33
.

                                                
     

30
 As a general principle the European Crop Protection Association considers the use of economic

instruments inappropriate. According to ECPA farmers are extremely cost conscious and do not use ppps
unnecessarily: "economic instruments are untargeted, may have an effect on use of ppps, but have no beneficial
effect on ground water quality and have an adverse effect on the competitiveness and long term survival of
European agriculture". Financial and regulatory levies belong to the most clear economic instruments.

     
31

 Written information provided by L. J/,orgensen.

     
32

 Provided by A. Emmerman and based on information provided by the National Tax Board of Sweden.

     
33

 Information provided by Asko Miettinen.
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Denmark
The present Danish system is rather intricate. Each ppp can or package is labelled with the price
(including the levy and VAT). The chemical companies are responsible for this labelling. The
actual price is fixed in agreement with dealers and retailers (normally the chemical companies).
This price could be different between dealers, which complicates matters. On this basis labels
are ordered from the Ministry of tax, who then prints them and sends them to the company. For
sold products companies have to pay tax on a monthly basis. It is legal to sell products below
the price written on the label, but the levy is paid according to the price label. Unused labels can
be reimbursed. All products bought by farmers have a price label put on. The shift to this new
system has been very time consuming.

At the time of introducing the 1996 taxes, the introduction of the system was estimated to
cost 2.1 million DKr. After that, the costs would be 1 million Dkr/year. Costs were mainly for
producing the labels which the companies have to buy from the Ministry of Tax. This implies
annual administrative costs of 0.5% of the levy revenue. Labelling and administrative costs of
companies are not included in this number.

Sweden
Tax collection in Sweden is done by the National Tax Board. They stay in contact with circa 30-
40 registered companies, which have to report and pay on a monthly basis. The administrative
costs of the National Tax Board are estimated to be very low: circa one hour per month or less
than a week per year. This implies that the present Swedish system experiences in total
administrative costs of 0.05% of the levy revenue. According to Emmerman the total
administrative costs of another levy system has been discussed and amounted circa one
person/year.

Finland
The ’levy’ in Finland is collected by the Plant Production Inspection Centre. Administrative
costs are difficult to estimate and not very representative for the EU, because a remarkable share
of the active ingredients is imported.

Netherlands
For the Netherlands, a preliminary calculation has been made to estimate the administrative
costs of a levy with reimbursement would be 2.25 to 3.75 million Dfl at import or at the first
stage of delivery (DHV and LUW, 1991, p. 147). The levy would generate between 230 to 280
million Dfl (Oskam, et al., 1992, p. 92). This implies administrative costs (including restitution)
of circa 1%.

Administrative costs and levy revenue
On the basis of this information, we assume administrative costs to consist of a fixed part and a
part that depends on the size of the levy. Moreover, we observe that numbers have been
provided, which only cover the administrative costs of governments (or similar organisations).
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Levying ppps in the European Union is most easy if domestic sales of the ppp industry and
imports are levied. By assumption the administrative costs of a levy equal 0.2% of the total
sales in the base period and 0.02% per 1% levy. A 10% levy implies administrative costs equal
to 0.4% of the sales in the base period (without a levy). A 25% levy implies administrative costs
of 0.7%. This is lower than the Danish cost level, because a uniform EU tax would require a less
intensive administration. If levies should be reimbursed we assume a 50% higher administrative
costs.

Table 8.2.1 shows the consequences of a 10% levy. A total levy of 513 million ECU is
raised, after deducting the administrative costs of circa 22 million ECU. If - for illustrative
purposes - we assume that the levy is returned to the producers

34
 then their income would

decline by 11 million ECU plus the administrative costs.
A levy of 10% of sales and with reimbursement would show the same effects. This is not

very informative. Therefore, a levy per kilogram active ingredient (AI) is used, which raises the
same amount at EU level. Combining the information in the tables 8.2.1 and 8.2.2 results in a
levy of 1.8 ECU per kg AI.

In table 8.2.2 the levy (after deduction of administrative costs) is returned to the farmers
according to the area of arable land (including set-aside) and horticultural land. This implies ’no
redistribution between member states’. Farmers applying more than average levels of ppps per
hectare pay indirectly to farmers using less than average. A substantial redistribution between
different types of farming may result (see e.g. Oskam et al., 1992). Observe that the levy is
raised from industry or EU import and returned to farmers on the basis of hectares. This requires
additional administration costs. Here, we assume a 50% higher administration costs compared
with a levy without reimbursement. The base area, which is used for per hectare income
allowances due to the MacSharry reform, is insufficient to cover all arable and horticultural
land.

Without further information, it may be assumed that environmental risk reduction is
proportional to the calculated reduction in use. The use reduction is completely based on the
price elasticity of demand for ppps.

                                                
     

34
 This is not the objective of a financial levy!
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Table 8.2.1 The effects of a 10% levy on sales of ppps

Country Sales 1994
(mln ECU)

Sales adjusted
due to the 10%
price increase
(mln ECU)

Costs for
administration
(mln ECU)

Net Revenues
of the levy (mln
ECU)

Austria 135
1)

130 0.5 12.4

Belgium 164 157 0.7 15.1

Denmark 145 139 0.6 13.3

Finland 46 44 0.2 4.2

France 2111 2027 8.4 194.2

Germany 744 714 3.0 68.5

Greece 160 154 0.6 14.7

Ireland 53 51 0.2 4.9

Italy 646 620 2.6 59.4

Luxembourg 3 3 0.0 0.3

Netherlands 231
1)

222 0.9 21.3

Portugal 92
1)

88 0.4 8.5

Spain 433 416 1.7 39.8

Sweden 46 44 0.2 4.2

United Kingdom 565 542 2.3 52.0

European Union 5574 5351 22.3 512.8

1)
 Sales data of 1991 is used.

Source: see sales data in appendix III, table III.6.



Economic instruments 139

Table 8.2.2 The effects of a levy of 1.8 ECU/kg AI on the ’consumption’ of ppps

Country Consumption
of ppps in
’1994’
(tonnes A.I.)

Consumption
of ppps
adjusted for a
1.8 ECU levy
(tonnes A.I.)

Costs for
admin-
istration
(mln
ECU)

Net Revenues
of the levy
(mln ECU)

Premium
(ECU/ha)

Austria 3669 3597 0.4 6.1 6.6

Belgium 10282 9818 0.7 17.0 22.7

Denmark 4277 4186 0.4 7.1 2.9

Finland 1180 1158 0.1 2.0 2.0

France 88492 85821 7.4 147.1 9.3

Germany 29350 28516 2.5 48.8 4.3

Greece 9260 8874 0.7 15.3 7.3

Ireland 2523 2437 0.2 4.2 27.0

Italy 78394 71544 4.1 124.7 14.7

Luxembourg 253
1

238 0.0 0.4 7.1

Netherlands 11284 10887 0.9 18.7 22.3

Portugal 9426 8731 0.5 15.2 9.6

Spain 29501 28054 1.9 48.6 3.8

Sweden 1621 1580 0.2 2.7 1.9

United King-
dom

33240 31831 2.3 55.0 10.6

European Union 312752 297273 22.4 512.7 7.9

1)
 Consists of data of 1991.

Source: see data in appendix III, table III.2.

Effects

Table 8.2.1 shows the effects of a 10% levy on sales. Sales data are mainly of 1994 (see
appendix III). This levy reduces ppp use by 4% (see the assumed price elasticity of -0.4). 

Clearly, France generates an important share (38%) of the total net revenue, which amounts to
513 million ECU.
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Table 8.2.3 The effects of a 25% levy on sales of ppps

Country Sales 1991
(mln ECU)

Sales adjusted
due to the 25%
price increase
(mln ECU)

Costs for admin-
istration
(mln ECU)

Net Revenues
(mln ECU)

Austria 135
1)

122 0.9 29.4

Belgium 164 148 1.1 35.8

Denmark 145 131 1.0 31.6

Finland 46 41 0.3 10.0

France 2111 1900 14.8 460.2

Germany 744 670 5.2 162.2

Greece 160 144 1.1 34.9

Ireland 53 48 0.4 11.6

Italy 646 581 4.5 140.8

Luxembourg 3 3 0.0 0.6

Netherlands 231
1)

208 1.6 50.4

Portugal 92
1)

83 0.6 20.1

Spain 433 390 3.0 94.4

Sweden 46 41 0.3 10.0

United Kingdom 565 509 4.0 123.2

European Union 5574 5017 39.0 1215.1

1)
 Sales data of 1991 is used.

Source: see table 8.2.1.

In table 8.2.2 a similar calculation has been made for a levy raising the same total amount,
but then on the basis of an amount per kg AI. Here average ’consumption’ figures over the
period 1993-95 are used (see appendix III). Observe that farmers in Southern European
countries pay a higher levy than in table 8.2.1. The wide use of rather low priced ppps (for
instance sulphur) explain this difference. As can be expected, the levy per kg AI is slightly more
effective in reducing the quantity of ppp use measured in active ingredient, which is here
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4.95%.
The efficiency of the levy depends on the purpose of the revenues and will be elaborated

here only partly. The levy causes an efficiency loss at farm level of 11.1 million ECU. A 10%
levy on sales results in a cost per reduced kg AI of 2.67 ECU (administrative costs included),
without any reduction effect in relation to the budget raised by the levy. We assume, however,
that revenues are used to develop more environmentally friendly production methods or to
reduce or abate emissions of ppps.

The efficiency of a 1.8 ECU/kg AI levy is calculated according to the principles, explained
in appendix V. An estimated reduction of ppp use of 4.95 % is achieved at calculated costs for
agricultural producers of 13.9 million ECU. Together with the estimated administrative costs of
22.4 million ECU, this results in 2.35 ECU per reduced kg AI. The average price of ppps per kg
AI in the EU is circa 18 ECU, but differs between 8 for Italy and 39 for Finland.

Table 8.2.3 shows the consequences of a 25% levy. A total levy of 1.2 milliard ECU is
raised, after deducting the administrative costs of circa 39 million ECU. A 25% levy on sales
results in a cost per reduced kg AI of 3.48 ECU (administrative costs included). If - for
illustrative purposes - we assume that the levy is returned to the producers then their income
would decline by 70 million ECU plus the administrative costs.

Sensitivity analysis
To show the influence of different assumptions for price elasticity and for administrative costs a
base variant and two alternatives are elaborated. Compared is a variant with assumed price
elasticity of -0.5 to -0.4, with same administrative costs and compared is a ’normal’ with a 50%
higher administrative costs situation. To provide the reader some insight, the three variants are
presented in figure 8.2.1:
1. A levy on sales as presented in the tables 8.2.1 and 8.2.3. The price elasticity is -0.4;

administration costs amount at 0.2 % of the sales in the base period, increased by 0.02 %
point per 1 % point levy.

2. The same as variant 1, but now a price elasticity of -0.5 is used; 
3. The same as variant 1, but a 50% higher administration costs, which amount at 0.3 % of the

sales in the base period, increased by 0.03 % point per 1 % point levy.
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Figure 8.2.1 illustrates that total resource costs per kg reduction depend on the levy and - to a
lesser extent - the administrative costs. Although it depends on the administrative costs, a 10%
levy seems most efficient. The sensitivity for the price elasticity is quite low.

Other criteria
The acceptability of levies is low, both for farmers and the ppp industry. However, there is some
support from environmental organizations

35
. A levy within the EU according to a rather uniform

schedule circumvents the arguments with respect to the competitive position of farming. A levy
returned to the farmers increases its acceptability at first sight. Each method to return the
revenue to the farmers, generates individuals and groups which end up in a disadvantageous
situation. They will oppose the introduction of a levy. Moreover, the industry will not be
compensated for a loss of income, which is often much larger than in farming (Komen et al.,
1997). From this perspective, a clear targeted financial levy, which is used for prevention and
control of environmental problems related to crop protection, may be more acceptable. This
judgement certainly holds for interest groups on environmental issues.
                                                
     

35
 The Pesticide Trust supports the suggestion of a tax on ppps. Rather than a tax based on ECU/kg AS, they

wonder if consideration should be given to the taxation on the number of standard doses that the quantity of
product represents. This might avoid the difficulties in taxing on the basis of kg AS or volume of sales.

Figure 8.2.1 Cost effectiveness of a levy (in %) dependent of elasticity and share of costs for
administration.
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Both a levy on sales and a levy per kilogram AI show some clear disadvantages with respect
to risk reduction. A levy on sales puts a relatively heavy burden on ’modern’, low dose ppps,
which may have low environmental impact per treatment. A levy per kg AI puts a relative
heavy burden on ’old fashioned’, high dosage ppps, which may have low environmental impact;
at least per kilogram of active ingredient. A mixture of both levies levels off some of these clear
disadvantages, but does not remove them and requires more administration. As a third
alternative, the levy could be a mix of a levy on sales, on kilogram active ingredient and on a
classification on the basis of Directive 67/548/EEC. Such a levy depends on the results of the
approval process and may raise even more disputes and higher administrative costs. The levy,
however, is more balanced.

A well perceived method to return the levy to farmers is one of the more difficult items
(Oskam et al., 1992). Here, a choice has to be made between rather simple methods, which
cause more relative income changes and more intricate methods, which require a lot of
administration. Here, reimbursement has been suggested on a per hectare basis. In section 8.1
(uniform VAT system), additional tax has been reimbursed by adjusting the VAT level for
agricultural products. Both methods are rather crude, but do not require a lot of administration.
Any system will be perceived by some farmers as ’unfair’.

The enforceability of the instrument is ’rather good’, because of levying at the level of
industry and importers. Especially farmers who need their invoices to justify their income level
for tax authorities will be reluctant to buy ppps at the black market as long as the levy is not too
high. Moreover, a European levy makes it much more difficult to create a black market than a
national levy.

A levy on ppps is a new instrument within the European Union, although it is in operation in
Denmark and Sweden.
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Table 8.2.3 Summary of effects of a levy on ppps

Policy aspect Levy to raise budget for
programmes

Levy included in
the general budget

Levy reimbur-
sed to crop
farming

Effectiveness good good good

Efficiency good (depends also on
how the levy is spent)

good moderate (de-
pends on re-
imbursement)

Acceptability (farming,
general, experts)

depends/good/good bad/good/depends neutral/good
/moderate

Enforceability very good very good very good

Homogeneity moderate; new instru-
ment in many countries

moderate; new
instrument in many
countries

neutral, new
instrument

No large disturbances of pro-
perty rights and income

moderate (some disturb-
ances)

bad moderate
(some limited
disturbances)

Other conditions clear target for the rev-
enue of the levy

acceptable
method to
reimburse the
revenue

8.3 Marketable permits (19)

Introduction

Marketable permits give owners the right to generate emissions or to use inputs up to a specified
quantity. Marketable rights have gained a lot of attention in environmental policy areas such as
sulphur dioxide and carbon dioxide (Tietenberg, 1995; Turner and Opschoor, 1994). In
numerous textbooks, one can find the opinion that a tax and marketable permits are equivalent
(see e.g. Baumol and Oates, 1988, p. 185-188; Hanley et al., 1997, p. 58-61).

It is imaginable why marketable permits have been studied intensively in relation to air
pollution of well defined single pollutants. Some of them are in operation and even future trade
in those rights takes place (Tietenberg, 1988). With respect to ppps two of the main characteristics
are different: (1) risk effects of ppps are often very local; (2) ppps consist of various products
which differ in effects. Therefore the idea of marketable permits might be dropped for ppps.
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Because of the strict request to investigate economic instruments (TERMS, 1994, p. 11) and the
elaboration of an example of marketable permits for ppps by Gren (1994), we still pay some
attention to this instrument (see also appendix V).

Instrument

Marketable permits to use at maximum a specified amount of ppps are distributed first at
national level and then at individual farm level. This amount will be in kilogram of active
substance and is based on hectares of different crops in a base period

36
. Theoretical backgrounds

for analyzing marketable permits in relation to ppps are provided in appendix V.

Effects

It can be imagined that marketable permits are introduced in a situation where a good
administration of ppp use at farm level exists. This, however, only holds for Denmark and
Sweden. By allowing those permits to be tradable, one could effectively control total use of
ppps. This does not imply, however, that local pollution can be prevented, but given a market
value of those permits, it is unlikely that farmers will not use ppps carefully.

Because of the extremely high information and transaction costs of any reasonable system of
marketable permits, the efficiency of this instrument is very low. Moreover, marketable permits
always acknowledge explicitly emission rights and can be an important signal to producers in
other production sectors to build up emission rights by polluting the environment.

The acceptability of marketable permits is very low because of the high administration costs
at farm level. Environmental groups might be very reluctant because of (1) providing pollution
rights; (2) the marketable aspects, which could lead to certain farmers purchasing those permits,
which results in local pollution. The opposite argument is that environmental organisations
might operate in the market to buy those rights, but one often sees that these organisations are
more interested in the participation of governments in the market.

The enforceability depends heavily on an existing detailed administration of farm use of
ppps.

37
 Within the whole set of policies it would be new.

Conditions/remarks

If a useful classification and valuation of the environmental burden of ppps could be developed,
                                                
     

36
 An alternative approach is the use of a treatment frequency index as an indicator of spraying activity.

     
37

 An alternative would be to give the permits to the ppp industry, which is quite opposite to the general
perception how environmental policy should work and is completely opposite to the PPP principle. It is,
however, more in line with levies at the industry (or imports in the EU); see section 8.2. Another alternative
would be to sell the permits to the industry. Although this is more in line with the PPP principle is would make
the acceptability for the ppp industry and farming very low.
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which is independent of the time and way of application of ppps, this would make marketable
permits more attractive. A tax/levy system, however, can also be refined by such information,
and still would cause lower administrative costs.

Marketable permits might work much better if only one ppp is causing environmental
problems in, let us say, a river catchment area and under the condition that an easy shift to
another ppp with nearly similar problems is not possible. This can be classified as a ’white
raven’.

Table 8.3.1 Summary of the effects of marketable permits of ppps

Policy aspect Marketable rights of ppps

Effectiveness high, under the condition of a good
administration of ppp sales at farm level

Efficiency very low

Acceptability (farming, general, experts) bad/bad/moderate

Enforceability depends, on administration

Homogeneity bad, new element in EU

No large disturbances of property rights and
income

good, but acknowledges the right to
pollute explicitly

Other conditions broadly accepted classification
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8.4 Premiums to prevent water contamination with ppps (20)

Introduction

In the European Union the EU drinking water directive (Directive 80/778/EEC, CEC, 1980b)
sets a limit for chemical contaminants of 0.1 g/l for a single ppp and 0.5 g/l for ppps as a
whole. In different member states water supply companies have responded to the introduction of
this 0.1/0.5 g/l ppp standard predominantly by implementing changes in drinking water treat-
ment processes, particularly in for example France, Italy, the Netherlands and the United
Kingdom. On the other hand, measures intended to eliminate the need for additional steps in the
treatment of drinking water are of primary importance in e.g. Austria, Denmark and Germany.
In Denmark, priority is always given to preventive measures or their equivalents, e.g. closure of
contaminated wells (Heinz et al., 1995, p. XVII).

The water supply companies are prepared to take preventive measures if they expect to avoid
much higher expenditures associated with drinking water treatment or water prospecting (Heinz et
al., p. XVIII). Sometimes they are urged to treat the water in order to comply with the ppp
standard. However, if they have sufficient time, there is the possibility to contact farmers with the
intention to avoid water treatment. The position of the water supply company depends on the
difference between the prevention and treatment costs.

Different measures can be taken to reduce emissions of ppps, like cropping-free zones or
spray-free zones (field margins) along ditches and canals. Adjustments of spraying equipment
like special spraying nozzles or spraying with air support are other possibilities. Other measures
to reduce the impact of ppps on water resources are: a ban or restrictions on the use of specific
potentially water-contaminating ppps or prescription of ppp use.

The quality of water resources matters for different purposes like for the use of water in the
agriculture sector, arable farming and horticulture or in the fishery sector, but also for the recre-
ation and tourism sector, for nature preservation, industrial water use, etcetera. So different
actors or sectors can benefit from less contaminated water.

Two system variants will be studied. In this section we concentrate on water catchment areas
and in appendix VI vulnerable areas are discussed.

Premium system in water catchment areas
The background to propose this variant lies in the principle that ppp use may cause a contamina-
tion of water sources, used for water supply or other purposes. This contamination causes
(external) costs, which come to expression at water supply companies which have to prepare
clean drinking water that complies with (regulations on) the ppps limits. It is beneficial for
water catchment plants that ground water and surface water becomes less contaminated by ppp
ingredients and their metabolites.
This system will particularly focus on measures to reduce raw water contamination in water
catchment areas (wells) used by drinking water supply companies. In several member states
there are examples of water supply companies which have agreements (contracts) with farmers to
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prevent contamination by untreated water protection schemes, where farmers are compensated.
Additionally it is possible that water supply companies pay consultants for the farmers, buy
agricultural land, carry out research programmes, etc. This preventative approach becomes less
attractive, when maximum acceptable concentration (MAC) values should be obtained in short-
term (Heinz et al., 1995, p. XXIV). So, for the characterising it is clear that this instrument
works better on the longer term.

In general, it can be assumed that the decision made by the individual water supply
companies between treatment or preventive measures is based on a choice of the least expensive
variant in each single case (Heinz et al., 1995, p. XVIII).

Instrument

This instrument should realise a reduction in the concentration of ppps and their
metabolites/residuals in ground and/or drinking water. The instrument applies to specific water
catchment areas and functions as an additional instrument. In this context it means that the
instrument can be applied above a certain ’core package’ of measures that works in a larger area
or the whole EU.

Here the focus is on use. Farmers who reduce use of ppps (per ha) or switch to other ppps with
less environmental and health impacts, will be payed by the water supply companies and
indirectly by the consumers. In practice preventive measures occur to reduce the contamination
of water in water catchment areas for drinking water purposes to adhere the drinking water
standards for ppps. That operates as an alternative for treatment processes at the water works for
improving quality of raw water used for drinking water.

When most of the drinking water sources is ground water, production tends to be organised
in a smaller units, in several locations. At this local level it is considerably easier for water
supply companies and surrounding farmers to negotiate. When most of the drinking water
sources is surface water, production tends to be centralized in large supra regional systems.
Moreover since surface waters are at higher contamination risk, here the costs of drinking water
production will be higher (Heinz, 1996, p. 4).

The implementation of this instrument can take place at the very decentralised level of the
water catchment area. The instrument can function as an additional instrument above the
existing regulation, as for example Directives 80/778, 80/68 and 75/440 on the EU level.
Linking with Regulation (EEC) No 2078/92 is possible and observed (Whitby, 1996; Umstätter
and Dabbert, 1996). For organic farming it is allowed to ask for the maximum premium level
under 2078/92.
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The premium system
There are examples in practice where the obligations for the farmers are stated in contracts.
Different obligations might be described, e.g. the farmer is not allowed to clean the spraying
machine on the farming place but may do so in the fields. Another possibility is that a
consultant of the water supply company has the right to go into the fields and has the possibility
to check whether the farmer works along the lines stated in the contract. Furthermore the
fulfilment of the agreements could be controlled by water supply companies which analyses the
pumped water.

Depending on what is stated in the contract the farmer receives a fixed premium if he
complies with the contract. The contents of the contract on the one side and the level of the
premium on the other side may be the result of negotiations between the farmer and the water
supply company.

Another system may be that farmers receive a premium per hectare between zero and a
maximum depending on performance or results with regard to the use/impact reduction. The
farmer will receive the maximum premium per hectare when he/she uses no ppps at all, and it
decreases along a linear line to zero when a certain standard is exceeded. The farmer should
record the use of ppps at farm level, for delivering the right detailed information.

A premium system combined with regulatory levies, as proposed for mineral surpluses
(Biewinga, 1996), could be developed also in this policy area.

Two methods of measuring and paying are possible: (1) along the line of reduction of use
measured in kilogram of active ingredients and (2) along the line of reduction of impact measured
in Environmental Impact Points (Buize and Van Miltenburg, 1995). In the second case, the
leaching properties of applied ppps are most important

38
.

Conditions

Experience shows that the distinction between effects of information, extension and guidance
and of premiums for reduced impact is hard to distract (Buijze and Van Miltenburg, 1995, p.
44).

The role of the European Union is to create a framework in which these systems can
function, where a certain willingness to pay is traced and mobilized to realise the necessary
funds and where the Union keeps control over market distortions. The Union might stimulate
this kind of initiatives in different ways, for example it may provide information about already
functioning systems. On the other hand the European Union may earmark money for such
                                                
     

38
 In another study of the CLM (Reus and Faasen, 1995) it is shown for the Netherlands, that when scores of

ppps on leaching, impact on soil organisms and impact on water organisms are evaluated, only 5% of the ppps are
responsible for 95% of this environmental impact. An enormous gain for the environment can be reached if only
a small number of ppps are less frequently used or not used at all, even when an expected higher use of other
ppps is taken into account. Therefore the following recommendation is made in the study. For the short term the
environmental impact can sharply be decreased when government, agriculture and environmental organisations
agree on avoiding use of a few ppps. The cost-effectiveness of such a solution is high.
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themes, because the Union in general can benefit from water resources of improved quality. It
might be possible to intensify the link with existing extensification or ’agri-environmental’
programmes for example with the Regulation  2078/92. In this case member states will have to
create programmes.

An effective system of record keeping of the use of ppps at farm level will be necessary, as a
basis for the premiums. Checks of these records are required. Therefore free entrance by
members of the water supply companies should be included in contracts. For this type of control
it would be helpful if a registration of ppps exists at a certain low level close to the use level.
Another possibility is to distract the information from a system that traces the ppps through the
whole market chain at the different market parties, the necessity of such a kind of a system
depends of course of other policy recommendations. Such a system gives the opportunity to
trace the ppps through the whole market chain, to reduce illegal use. Whether such a system is
not too expensive needs to be figured out.

For the system of premiums it is important to have clear standards on permitted use levels, as
a part of the agreements. The specific regional as the geological, hydrological and
hydrogeological situation with relation to ppps use, are of great importance and therefore prob-
ably need to be taken into account for setting these standards.

Effects

The delivery of premiums for a reduction of water contamination in water catchment areas will
work effectively for the area of concern. The premiums influence the amount and/or kinds of
ppps that are being used, then deliver an incentive for reduction in use or substitution in ppps
and because of that then reduce the environmental impact (Buijze and Van Miltenburg, 1995, p.
44). The results are checked by the water companies.

For reasons of costs-effectiveness preventive measures together with a small treatment
process are preferable compared to only cleaning afterwards (end of pipe technology) in a
technical water treatment process (Heinz et al., 1995, p. 122-190). According to Heinz et al. it is
not possible to provide generally applicable answers to determine which of the two solutions
(treatment or prevention) is the less expensive, because the local circumstances are decisive.
Additional case studies are required. Thereby prevention also serves other purposes, e.g. a general
lowering of concentrations of ppps in the area. It can contribute to other functions in the specific
area like nature preservation, or recreation, etcetera. Experiments with the premium system
indicated that premiums are effective and efficient instruments (Buijze and Van Miltenburg,
1995, p. 41-44).

Costs of compliance with the MAC value 0.1 g/l in the EU provide helpful information.
They consist of costs for monitoring and treatment and costs of preventive measures. The
financial costs incurred by water supply companies due to preventive measures, such as
compensation payments to farmers, buying up agricultural land etc., fall between 0.006 and 0.16
ECU/m

3
. The most common values range from 0.02 to 0.06 ECU/m

3
. The average value

(weighed mean) is 0.02 ECU/m
3
 (Heinz et al., 1995, p. XVII). The estimated cleaning costs of
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water supply companies amounted 0.05 ECU per m
3
 (see section 6.4). Average prevention costs

are lower. Using an estimated per capita consumption of, on average, 110 m
3
 per year according

to Heinz et al., 1995, p. 70-73), it means an average of around 2.2 ECU per person per year.
39

Reliable data on the economic costs of preventive measures carried out by farmers seems
hard to find. But it seems reasonable to assume that costs are not above the compensation
(Heinz et al., 1995, p. XXIII).

Whether the ’preventive approach’ or the ’treatment approach’ is cheaper will depend on the
local conditions: these include agricultural land use, use of ppps, geology, hydrology, quality of
water resources and the size of the water supply companies. Less expensive alternatives may
sooner or later establish themselves ’automatically’. According to this assumption the individual
water supply company will always implement water treatment and other defensive measures
when conversion to pest control methods which are protective of water resources is more
expensive. In such cases cooperative agreements will generally not be made with the farmers or
other ppp users.

If farmers receive a premium for reduction of ppp use, then their use is acknowledged as a
property right. Farmers with less (harmful) use or even no use of ppps at all, may receive the
maximum premium, others receive less. The acceptability depends of course on the level of the
premiums in relation to the conditions. It is clear that this instrument will help farmers to change
their attitude towards farming methods with less environmental impact. More specifically it
helps to reduce excessive use of ppps and the substitution to ppps which are equally effective
but less harmful for water resources.

Because the instrument is more or less based on voluntary decisions and agreements stated in
contracts, enforceability is good. Sanctions are possible and can be made clear for both parties.
Two considerations are important: firstly, the contract is the result of negotiations, and therefore
it is not likely that farmers cheat. Secondly, contracts often include measures to check the
farmers. Governmental agencies and/or the EU may promote such agreements by funding the
costs of initiating the negotiations.

Here the polluter pays principle (PPP) is important. It is the principle of charging the
polluters to encourage them to reduce that pollution and endeavour to find less polluting
products or technologies. This instrument must be seen as a violation of the polluter pays
principle. A premium system which charges the polluters and delivers a premium to farmers
whose activities are less damaging for environment and health, may be better regarding the
polluter pays principle.

However, the instrument fits with some principles of the European environmental policy like
the source principle, the prevention principle and the precautionary principle and more or less
also with the high level of protection principle and the general principle of proportionality.

                                                
     

39
 Taking the numbers representative for the EU, leads to a total costs of 2.2*366= 805 million ECU/year.

This implies an average costs per unit of AI of 805/279.4= 2.9 ECU/kg, year. As in section 6.4, this type of
calculation is only indicative. Even more, because the application of premium systems has been directed at less
intensive types of land use.
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Furthermore it leads to a lower ppps use by minimizing the costs of applying the drinking water
standard, as mentioned above.

A remaining problem is that consumers who use products coming from organic or ecological
farming with no use of ppps at all, still have to pay for measures, because of ppp existence in
raw water, which have to be taken by water works for getting the right drinking water quality.
They still pay to remove pollution. Here we come close to the discussion about the patterns of
(agricultural) production and consumption with less environmental and health impact, becoming
more sustainable for present and future generations on the long run. The policy area of ppps is
only one aspect in this complex issue.

Table 8.4.1 Summary of effects of premiums to reduce water contamination by ppps in water
catchment areas

Policy aspect Premiums to reduce water contamination by ppps

Effectiveness high, but limited to water catchment areas

Efficiency depends, but can be high

Acceptability (farming, general,
experts)

good/good/good

Enforceability good

Homogeneity moderate, fits not with polluter pays principle

No large disturbances of property
rights and income

moderate

Other conditions restrictions in contracts; guidance by government is
helpful; effective book keeping system

8.5. Insurance against yield risk (22)

Introduction

The general reasoning behind insurance against yield risk looks at first sight rather
straightforward. Ppps belong to the category of ’risk reducing inputs’, which means that yield
risk is assumed to diminish by applying more ppps. Simple examples are particular pests in
crops which can reduce the yield substantially.

40
 The next step in the reasoning is that an

                                                
     

40
 Some researchers (see e.g. Feder, 1979; Lichtenberg and Zilberman, 1986 or Chambers and Lichtenberg,

1994) even formulate the production function of crop production in such a way that ppps prevent crop loss,
compared with a maximum attainable production level. Carpentier and Weaver (1997) concluded that this
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insurance against yield risk replaces the farmers incentive to apply ppps. If the insurance pays
relative crop loss, why should the farmer make costs?

The specific characteristics of ppps as being a ’risk reducing input’ has been studied quite
intensively. Here one can see different conclusions. Pannell (1991, p. 361) states: "Risk can
affect ppp decision making either because of risk aversion or because of its influence on
expected profit. It is concluded that risk does not necessarily lead to increased ppp use by
individual farmers. Uncertainty about some variables such as pest density and pest mortality,
does lead to higher optimal ppp use under risk aversion. However, uncertainty about other
important variables, such as output price and yield, leads to lower optimal levels of pesticide
use".  Researchers such as Moffitt (1986), Antle (1988) and Gren (1994) come up with
reasoning or facts, which support the idea that ppps are risk reducing. For an extensive overview
of the risk issue of ppps, see Oskam et al. (1992, p. 40-46).

Instrument

Introducing the opportunity for farmers to participate in a subsidized insurance against yield
risk. The participation is voluntary and the participants pay an insurance risk premium.

Further elaboration of the instrument

First of all, real evidence is lacking that a yield risk insurance programme reduces the
application of ppps. We base ourselves on the detailed work of Pannell, with its background in
agronomy and on the work of Horowitz and Lichtenberg (1994, p. 318) with respect to crop
insurance and chemical use in the Corn Belt, where farmers buying crop insurance were
spending significantly more on ppps. They conclude: "subsidized crop insurance is likely to
have detrimental effects on environmental quality". Of course we know that some models and
theoretical studies draw opposite conclusions, but often, the conclusion has been incorporated
already in the basic theoretical assumptions and the model specifications. An exemption is the
work of Smith and Goodwin (1996), who come up with a conclusion opposite to Horowitz and
Lichtenberg (1994).

Secondly, a recent evaluation of insurance programmes in Hueth and Furtan (1994) provides
an extensive overview on the inefficiency of insurance programmes. Because yield and price
risks have been much larger in countries like Australia, the US and Canada, it is imaginable that
most of the research on such issues comes from these countries. In general, the conclusion on
insurance programmes have been summarized by Wright and Hewitt (1994, p. 106) as follows:
"In many different countries and circumstances, all-risk crop insurance has proven to be a
failure, more wasteful of public funds and less attractive to farmers than the standard theoretical
model would suggest". Several causes have been mentioned throughout the book of Hueth and
Furtan (1994), such as incompetence in designing and executing insurance programmes, high

                                                                                                                                                                                    
specification received no empirical support for panel of grain farms in France.
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administrative costs, adverse selection
41
, moral hazard

42
, and - most simply - risk insurance pro-

grammes are not attractive for farmers, unless they contain a lot of subsidy, but then it is more
efficient to subsidize farmers directly. If that conclusion holds for all-risk crop insurance
programmes, it is even more negative for yield risk insurance, which is only a part of the all-risk
crop insurance. Normally, a low yield level will have a positive effect on crop prices and this
negative correlation between the variables behind total revenue makes that a crop insurance on
yield risk is even less attractive.

On the basis of this information, we conclude that yield risk insurance is neither effective nor
efficient. This makes it rather superfluous to give further attention to other policy aspects.

Table 8.5.1 Summary of the effects of introducing an insurance against yield risk

Policy aspect Insurance against yield risk

Effectiveness low, might even work in the other direction

Efficiency very low

Acceptability (farming, general, experts) n.r.

Enforceability n.r.

Homogeneity bad, new instrument within the EU

No large disturbances of property rights and
income

n.r.

Other conditions

n.r. = not relevant here

                                                
     

41
 Adverse selection arises if differences in given riskiness are not (or only partially) observable by the

insurer, which makes that premiums are not related to inherent risk levels.

     
42

 Moral hazard is defined by Wright and Hewitt (1994, p. 86) as "Actions of economic agents in maximizing
their own utility to the detriment of others, in situations where they do not bear the full consequences of their
actions due to uncertainty and incomplete or restricted contracts which prevent to assignment of full damages to
the agent responsible."
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8.6 Adjusting the agri-environmental measures of the CAP reform (23a)

Introduction

Agri-environmental regulations of the CAP reform of 1992 have been implemented in Council
Regulation 2078/92. A basic consideration underlying the introduction of agri-environmental
measures was the extensification of agricultural production with specific measures suitable at
the member state, the regional or the local level. They belong to the category of economic
instruments, because premiums are used to encourage producers to change their production
methods. There is a co-financing of 75% of the premiums in Objective 1 areas - less developed
areas - and 50% in all other areas (Brouwer and Van Berkum, 1996; Scheele, 1996).
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Table 8.6.1 Estimated member states’ budget for Regulation 2078/92

Country

Per cent of Used
Agricultural Area

(UAA) entered
(%)

Total costs estimate Expected
EAGGF con-
tribution per
hectare parti-

cipating

million ECU
per year

per cent of
total

Austria 91 335.3 21.14 105.0

Belgium 4.6 7.75 0.49 123.0

Denmark 7.5 18.58 1.17 88.5

Finland

France 21 325.5 20.52 51.3

Germany 25 426.00 26.85 142.0

Greece

Ireland 18 69.00 4.35 66.6

Italy 8.4 110.40 6.96 74.4

Luxembourg 12 2.63 0.17 160.5

Netherlands 3.3 9.75 0.61 144.7

Portugal 19 47.5 2.99 83.2

Spain 15 139.65 8.80 30.6

Sweden

United Kingdom 16.0 94.4 5.95 ?

EU 97.2

Source: Derived from de Putter (1995, p. 40, 142) and Whitby (1996). The annual amounts
budgeted have been derived from available 3-years estimates.

One of the objectives of the regulation is to encourage a significant reduction in polluting
inputs like ppps (article 2a). Because of its main focus on landscape an nature conservation, ppp
reduction plays only a limited role in applying the regulation at local level (De Putter, 1995;
Brouwer and Van Berkum, 1996; Umstätter and Dabbert, 1996). The present reduction of ppp
use because of Regulation 2078/92 is therefore estimated to be rather low by Produce Studies
(1996, p. 29). The indirect effect of Regulation 2078/92 on ppp use is difficult to measure. This
also holds for the shift to organic farming, which nowadays covers only 0.3% of total utilized
agricultural area (De Putter, 1995).
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Instrument

Strict requirements with respect to a ppp reduction plan for all arable areas, which apply for
Regulation 2078/92 or similar plans under a new regulation.

Further elaboration of the instrument

Regulation 2078/92 is concerned with at least two groups of instruments: (1) a large variety of
instruments which are mainly focused on landscape and nature preservation; (2) a reduction of
input use which cause environmental problems - ppps is one of them. Because of the important
requirements with respect to landscape and nature preservation, the environmental quality of the
particular area is important. This is also observed in areas, where agri-environmental measures
are introduced in a coherent way as in several German 'Länder' (see e.g. Höll and Von Meyer,
1996). Moreover, the whole focus of Regulation 2078/92 is on individual, local and regional
environmental measures. This makes it possible to link performance measurement with respect
to ppps to performance measurement on landscape and nature preservation.

In some aspects, such an instrument is similar to:
- a ppp reduction plan at regional level (6);
- an individual environmental programme at farm level (9c);
- a premium to prevent water contamination with ppps (20).

The focus of the programme on agri-environmental measures, however, is strongly oriented
on a regional or local approach, with support of EU budget. A more direct targeting of
Regulation 2078/92 on ppp use and risk reduction is only a small adjustment of objectives.

Effects

The effectiveness of this policy option depends on the participation in the programme and the
real reduction in use/risk of ppps, which will be achieved. Because the option fits within the
present framework of Regulation 2078/92, where participating areas will search for continuation
of the present premiums and where new areas will opt for the subsidies included in the
regulation, there will be room for more strict rules with respect to the application of ppps. On
average, it might be expected that the use reduction is less than the area-share times average use
level times the reduction percentage. This is based on the adverse selection of areas
participating in the programme.

Two aspects play an important role for the efficiency of this policy instrument: (1)
participation in the programme is on a voluntary basis; (2) areas applying for programmes under
2078/92 are already less intensive. Moreover, the transformation of farming to e.g. organic
farming might not depend on budgetary supplements.

The whole philosophy of 2078/92 is strongly directed at landscape and nature management:
services of the farming sector provided to the society. This makes it difficult to redirect this
regulation, unless strong reasons are available. This makes it clear that Regulation 2078/92 is
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less suitable to be used as a straight forward measure of ppp reduction. Effectiveness and
efficiency are moderate. The acceptability is very much based on regional initiatives. The
homogeneity is good, although a redirection of subsidies and objectives should take place. The
enforceability depends very much on specific arrangements. Often no reference quantities can
be used, but a shift to organic farming provides an easy check. Within the farming community
tension might arise if an important share of the budget will be withdrawn from landscape and
nature management and/or integrated programmes. Otherwise, if sufficient budget is available,
farmers prefer always to be subsidized instead of taxed.

Table 8.6.2 Summary of the effects of adjusting the agri-environmental measures of the CAP
reform

Policy aspect Adjusting the agri-environmental measures of
the CAP reform

Effectiveness moderate

Efficiency moderate

Acceptability (farming, general, experts) moderate/good/good

Enforceability depends

Homogeneity good, although it requires adjustment of an
existing policy instrument

No large disturbances of property rights and
income

good

Other conditions strong reasons to redirect 2078/92
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8.7 The introduction of reduced use of plant protection products as a condition for
direct income support under the Common Agricultural Policy (23b)

Introduction

In this instrument the existing administrative system used for managing the direct income
support system of the Common Agricultural Policy is applied to encourage the policy objective of
decreasing application of ppps. It differs from the special programme of Regulation 2078/92 to
reduce the use of ppps. The instrument makes the reduced use of ppps a condition for
participation in the mainstream of the income support.

Drawing on experiences of Baldock (1995), the following options to condition income
support have been distinguished:
- preparation of a farm map or audit
- conservation of field margin
- compliance with codes of GAP
- training
- relying on national prescriptions and ’orange ticket’

Preparation of a farm map or audit
A relatively simple form of cross compliance would be a requirement that all farms in the
Community which are eligible for arable area payments should be obliged to produce a map
with certain environmental features. An environmental audit is a relatively new tool. It attempts
to capture a farm’s environmental performance, checks compliance with legislation and Good
Agricultural Practice and tries to identify possible improvements. There are experiments in a
number of member states but it may be too soon to judge the most productive and cost-effective
form of audit. However, they offer a potentially attractive means of involving farmers in
evaluating their own activities and identifying ways of improving their performance. For
example, it might be possible to require farmers who wish to remain eligible for one or more
categories of CAP support payment to conduct an approved audit within a given period of time.
At present, audits are being carried out by farmers themselves. However, if an audit becomes a
formal obligation under the CAP it would need to be formalised (Baldock, 1995, p. 50-51).

Conservation of field margins
Field margins of varying forms and widths used to be a common feature of arable farmland in
large parts of Europe. Often they have nature, landscape or recreational value. One attraction of
this option would be its potential value in arable areas where payments per hectare are now
relatively high but farmers have minimal environmental obligations (Baldock, 1995, p. 50-51).

A possible variant of the conservation field margin obligation might include the establish-
ment of a ppp free margin in the form of a buffer strip of let us say one or two metres width,
alongside water courses, ditches, lakes, ponds or canals, which would be managed to the benefit
of water quality or aquatic wildlife. Set-aside area could also be used for such purposes.
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Compliance with codes of Good Agricultural Practice (GAP)
In several member states codes of Good Agricultural Practice or their equivalent have been
established. They serve as a source of information and guidance to farmers; they may provide
an outline of relevant environmental legislation and guidance on environmentally and
agronomically desirable farming practices. Some codes apply for particular types of farming
activity or focus on a specific issue, such as water pollution.

If it is decided to draw up a new EU code of GAP, this could take several forms. For
example it could be a set of minimum environmental standards or principles to be observed in
managing farmland which could be elaborated at member states and/or regional level. A process
of consultation of experts drawn from all member states would be needed. Ppps is one of the
subjects that might be covered in such an EU code (Baldock, 1995, p. 50-51).

The most straightforward approach to implementation would be to allow member states to
make compliance with their own codes of practice a condition of eligibility for certain
categories of support payment. This would require amendment to the corresponding CAP
Regulations. Because the distribution of codes of practice is highly uneven within the EU, it
would be necessary to introduce an obligation on member states to draw up appropriate codes if
a reasonable degree of equivalence between farmers was to be achieved under this approach.

Training course
An indirect method of influencing agricultural practice would be to introduce an obligation for
farmers to attend an environmental training course within a specified period, for example a year,
in order to remain eligible for continued support payments. This is not a practical option for
attachment to all CAP support payments because so many different regimes would be involved.
The strongest case for training might be for ppps use and also for nutrient management in areas
where pollution problems are severe.

Relying on national prescriptions
An alternative approach would be to rely on national policy prescriptions. The politically most
acceptable version of policy might be the one which allows national or regional governments
the maximum scope for setting their own environmental rules; this would be a flexible form of
cross compliance (Baldock, 1995, p. 67).

’Orange ticket’
Another form is the so-called ’orange ticket’ variant (Baldock, 1995, p. 6). This variant of cross
compliance would differ from the conventional form in that it would seek to establish a link
between farmers’ eligibility for CAP support payments and participation in an environmental
scheme which otherwise would be wholly voluntary. In effect, participation in an environmental
scheme becomes essential if a farmer wishes to continue to receive support payments.
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Instruments

A variety of ideas have been generated. Here we focus on a more strict form of cross
compliance in relation to the MacSharry reform.

After the MacSharry reform farmers receive direct income support linked to the acreage of
particular crops they grow. In order to carry out this policy, farmers have to state the exact
location of the fields they have cropped, to provide maps with the coordinates of the parcels, to
state certain types of crop, and to organize a book keeping system of these crops for a number of
years. Member states have to verify whether the statements of the farmer are true. The European
Union has set up an integrated control and management system.

This already existing administrative apparatus can be used and further developed to reduce the
application of ppps by requiring that the farmer will state the use of ppps on each field, for each
specific crop.

To reduce the use of ppps two different approaches for the EU are possible. The first
approach is to specify the use of ppps allowed as a condition for obtaining income support for
each parcel declared. This means that a certain target has to be set and justified. The conditions
set for participation in the income support system can be differentiated according to levels of
use, or to types of ppps. In this approach the European Union specifies the desired reduction of
ppps application from year to year, perhaps progressively. The farmers have no option but to
comply, if they want to be eligible for income support.

The second approach is to use the Common Agricultural Policy as an incentive for farmers to
reduce the application of ppps. In order to achieve this, the income support has to be
differentiated according to the use of ppps. Stated in its most simple form, the total budget for
income support is redirected with an increase of income support for farmers who reduce use of
ppps, and decreased income support for farmers who do not reduce the use of ppps. Variations
are of course possible, for instance to specify certain ppps, or to specify certain crop systems as
targets for this instrument.

Conditions

A necessary condition for this instrument is the ability to control the farmers statements. Part of
the control mechanism can be integrated with the already developed control system for income
support, but the inclusion of ppps as an object of administration requires an addition of specific
control instruments. Again two main approaches are possible. The first one is a technological
detection of the use of ppps through the detection of residues or markers. This detection should
provide sufficient indication of the type, the time and the amount of application. Presently the
feasibility is doubtful. The second approach is an administrative one of setting up a license
system for selling and buying of ppps. Such a license system is commensurate with the
dangerous nature of ppps. The license system will enable verification of the farmer’s book
keeping of the application of ppps. The control mechanism will be greatly enhanced if serious
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sanctions will be imposed when discrepancies between the farmer’s statement and actual
conduct are observed. In line with the already existing sanctions in the direct income support
system, trespassers should be excluded from income support for a substantial number of years.
To enhance effectiveness the exclusion must be coupled to the farmer personally, to the farm as
an enterprise and to the fields involved. In this form the exclusion mechanism will be an
effective deterrent.

Effects

The effects of this instrument depend on the conditions set for ppp use as they are integrated in
the income support programme. If the amount of income support is differentiated according to
levels of ppp use, an estimate of effects can be calculated.

The effectiveness of the instrument is related to the share of ppps used at crops included in
the MacSharry reform: cereals, oil seeds and some protein crops. LEI (1994, p. 27) estimated
this share circa 30%.

The efficiency of the instrument is influenced by the high administrative burden of book
keeping at farm and field level. Moreover, restrictions, even if they are applied at a national or
regional level might be severe for individual farms or fields. It is difficult to pay attention to
pest pressure and weather conditions, which are often very important to establish an adequate
level of ppp use.

The acceptability of this instrument by farmers will be very low, because it restricts a
compensation, which they received for a policy change. Other participants in the political
process are more supportive to this type of cross compliance.

Homogeneity. The instrument is developed on the basis of an already existing administrative
system for direct income support, but requires much more information and control. It serves the
objectives of both the common agricultural policy and the environmental policy. It specifically
is in concordance with the requirements of the European Community Treaty, Article 130r: it is a
preventive action, aimed at a high level of protection, environmental damage is rectified at
source, and environmental protection requirements are integrated into the definition and
implementation of other Community policies. Linking an incentive for the reduced use of ppps
to the main mechanism of the 1992 reforms of the Common Agricultural Policy is also in line
with the Agricultural Strategy Paper CSE (95) 607, which advocates the further development of
this approach for the longer term (page 23). The conclusion can be that homogeneity of this
instrument is moderate.

No large disturbances of property rights and income. The European Union has the authority
to set conditions for eligibility for income support. It is well established that conditions set for
the execution and administration of agricultural policy do not infringe unlawfully on property
rights. The income support payments can be attuned to the desired means and conditions of
agricultural production.

Remark
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Cross compliance with this very intensive type of administration can be easily matched by a
system where income compensations are not restricted, but ppps are taxed (see e.g. 18a, and
18b) without requiring an administration at farm level. The efficiency of this combination is
much higher and more directed at the real problem: the emission of ppps to the environment.

Table 8.7.1 Summary of effects of reduced use of plant protection products as a
condition for direct income support under the Common Agricultural
Policy

Policy aspect Statement of reduced use is integrated into
the documents for income support

Effectiveness good

Efficiency low

Acceptability (farming, general, experts) bad /good /moderate

Enforceability depends on selected control mechanism, but
requires a lot of attention

Homogeneity moderate

No large disturbances of property rights and
income

neutral (brings some change)

Other conditions



C H A P T E R  9

PRIVATE LAW INSTRUMENTS

This chapter contains only one application of private law instruments. One must be aware,
however, that the instruments described in section 5.1 and 8.4 could have been categorized as
private law as well.

9.1 The introduction of a plant protection products reduced use clause in land lease
contracts (24a)

Introduction

Private law could be used to give both the landowner and the landuser an interest in the reduct-
ion of the use of ppps by the farmer. For example the Danish Ministry of Environment binds
their farmers to organic farming on state owned agricultural land. To have a view on possible
impacts of this instrument. Table 9.1.1 gives an overview of variance of the percentage of land
lease in the EU. For 1985 the land lease area is also known per region in Germany, Greece,
France, Italy and UK (Eurostat, 1987, p. 200-213). The percentage of land lease is high in
Belgium and low in Ireland. Other countries show an intermediate position.

Table 9.1.1 Land lease in percentage of total agricultural land use in 1975 and 1985

Member state Land lease in 1975
1)

Land lease in 1985
2)

Germany 29 34

France 47 52

Italy 17 20

Netherlands 44 36

Belgium 73 69

Luxembourg 42 47

United Kingdom 43 38

Ireland  4  4

Denmark 14 18

Greece 15 25

Spain 18 n.a.

Portugal n.a. n.a.

Sources:
1) Jacob et al. (1981, p. 176-177)
2) Eurostat (1987, p. 126-127)
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In the period 1975-1985 the percentage has declined in UK, the Netherlands and Belgium
and increased in the other countries. In 1995 the percentage is 31% in the Netherlands.
Information on this subject at EU level is patchy. Land lease is generally speaking a national
policy (Van den Noort, 1990). Another useful statistic with respect to this instrument would be
the percentage of land owned by the government or by environment or wildlife protecting
organizations.

Instruments

The instrument is first of all a private (civil) law contract between the landowner as lessor and
the agricultural entrepreneur as lessee. As such it is an instrument that can be used on a volun-
tary basis only: both parties have to agree and have to have an interest to do so. For the lessor this
interest may be that he wants to reduce the use of ppps in order to safeguard environmental
concerns in general, or specific concerns relating to the land he leases to the farmer, or to
adjoining land that is not leased out. For the lessee the interest may be that he can obtain a lower
rent for the land lease in exchange for the reduced use of ppps.

In some member states the law relating to the lease of land for agricultural purposes is not
left to the civil law of contract by itself: there are special laws relating to the lease of land for
agricultural purposes. These special laws can be part of the civil law code or they are part of the
administrative law limiting the civil law. The aims of such a special land lease law are usually
twofold: to protect the farmer against the landowner, and to protect the general interest of
agriculture. The specific national law relating to land lease for agricultural purposes may
contain clauses limiting the freedom of contract of both landowner and farmer to agree on
particular practices with regard to the land. The administrative apparatus set up to administer the
application of the special law dealing with the lease of land will then rule out these parts of the
contract (see Walda, 1992).

In addition to provisions for the contents of the contract prescribed by the special land lease
law, or as an alternative to that, there is usually a standard contract that has evolved in legal
practice and that is taken over by the parties that enter into a particular contract. These standard
contracts may also contain clauses limiting the possibility for both parties to agree on regulating
certain agricultural practices. In order to create the opportunity for both parties involved in a
contract for agricultural lease of land to agree on limiting the use of ppps, existing limitations in
special land lease law, or in standard contracts, have to be adapted.

To make voluntary agreement possible it may be necessary to remove obstacles in national
law. In order to enhance the occurrence of reduced use clauses, an alternative form of this
instrument moves from the voluntary agreement of the parties involved in land lease contracts,
to stimulating reduced use clauses by introducing them in the standard land lease contract.

One step further is to make reduced use clauses a mandatory part of land lease law. This can
be done by inserting the standards of good plant protection practice into the specific land lease
law. For instance, if the land lease law sets out to protect the general interest of agriculture,
good plant protection practice can be defined to be in the general interest of agriculture. The
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reduction of the use of ppps to the bare minimum needed to be effective, must than be made
part of good plant protection practice.

Conditions

As a voluntary instrument to make reduced use clause possible in land lease contracts it may be
necessary to change the law. If there are regulations in the law on land lease for agriculture that
rule out the possibility for the contracting parties to agree on clauses prescribing agricultural
practices, these limitations have to be abolished as far as the use reduction of ppps are
concerned. Thus enabling the contracting parties to make an agreement on the reduction of use.
If there are standard contracts that rule out the opportunity for the landowner to agree with the
landuser on the reduced use of ppps, these standard contracts have to be revised to stimulate the
parties to agree on this.

To introduce reduced use clauses as a mandatory instrument for land lease contracts,
references to good agricultural practice have, where necessary, to be rewritten in private law
acts, in standard contracts or in administrative law, to include good plant protection practice
stressing the need for minimal use of ppps.

The EU could stimulate harmonization of land lease laws from this perspective, but until
now land lease is a national policy.

Effects

Table 9.1.2 gives an overview of effects of this instruments. The effectiveness will vary among
member states. In a member state like Belgium, with a high percentage of land lease, the
theoretical impact is high. In a member state like Denmark, with a low percentage of land lease,
but with an application of this instrument on organic farming, impact can be high at a regional
level. Of course a lower rent will improve effectiveness. But which landowner will be prepared
to accept a lower rent? It can be expected that only governmental, environment or wildlife
protecting organizations, or other landowners with particular interest in the environment, will be
prepared to do so. The effectiveness will have to be measured empirically. For now we conclude
that effectiveness is variable per member state, and not too high.

In case of a voluntary instrument parties involved decide on the balance of costs and returns
and therefore efficiency is high. In case of mandatory inclusion low costs are expected.

A contract with a reduced use clause is a rather new phenomenon and might not be accepted
by the farming community. It will probably be accepted when applied locally, as an exception
in certain vulnerable area, with a lower rent. In case of a standard law instrument it will only be
accepted by the general public.

Enforceability is good, because it is part of the general enforcement of land lease law. The
situation of two contracting parties with different interests are an incentive to enforcement.

Land lease laws vary among member states. Land lease is in general a national policy and
the EU is not intending to harmonize land lease laws. Therefore, the homogeneity of this
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instrument also varies, but is generally speaking low, certainly for the mandatory variant.
The contractual relations will prevent large disturbances of property rights and income.

Table 9.1.2 Summary of effects of voluntary or mandatory ppps reduced use clauses
in land lease contracts

Policy aspect Voluntary agreement on
reduced use of ppps in land
lease contracts

Mandatory inclusion of a
reduced use clause in land
lease contracts

Effectiveness moderate moderate

Efficiency high moderate

Acceptability (farming,
general, experts)

moderate/moderate/neutral bad/moderate/bad

Enforceability good moderate

Homogeneity variable bad

No large disturbances of
property rights and income

good moderate

Other conditions laws may have to be adapted laws may have to be
adapted



C H A P T E R  10

INTEGRATING THE AVAILABLE INFORMATION AND SELECTING A MIX OF
INSTRUMENTS

10.1 Introduction

The information about instruments and their effects in Chapters 4 through 9 should lead to the
requested mix of economically efficient and environmentally effective instruments and advice
on the distribution of responsibilities of the EU, member states and regional authorities. First of
all, however, it will be necessary to place this research against the background of available
information (Section 10.2). Here the other reports within the PES-A programme play an
important role, but the background is not limited to those reports. In our report, we have already
used the other parts of the PES-A programme quite intensively.

In Section 3, the focus is on judging individual policy instruments against the background of
the policy objectives, which have been discussed in Section 3.5. We tried to select all relevant
information and condense this information in one overview table. The next step is to select a mix
of instruments, first on the basis of their general expected performance (Section 10.4) and then
in relation to specific regional conditions (Section 10.5).

The results of the analysis will be incorporated in the conclusions and recommendations
presented in chapter 11.

10.2 A short overview of the available information within the PES-A programme

The first phase of the PES-A programme resulted in two inventory studies, one on ppp use
(LEI, 1994) and one on the other risk aspects, policies and policy options (CLMa, 1994) and a
workshop document where the available studies and directions for further research were
discussed (CEC, 1994b).

The study of the (Dutch) Agricultural Economics Research Institute (LEI) identified sales of
ppps at the national level and regions and crops with a high use of ppps. The study made clear
that large differences in ppp use existed between different countries and regions of the EU. The
causes for these differences were not clear at all. Moreover, detailed information at crop and
regional levels for individual ppps was lacking.

The study of the (Dutch) Centre for Agriculture & Environment (CLM) contained an
inventory of risk incidence, applied policies and policy options. The work on the risk side of
ppps has been critically discussed by Johnen (CEC, 1994b, p. 119). Moreover, the study
contained a preliminary analysis of policy instruments. This part has been criticized by Isermey-
er (CEC, 1994b, p. 161). In our opinion, however, the report provided a good foundation for
further work.

Moving on from the first phase of the PES-A programme, the terms of reference described in
the second phase are of particular importance (EC/VROM&LNV, 1994). This project plan
incorporated the discussions during the workshop, and written comments after the workshop. It
described the expected effects and results of the second phase. Results of the second phase are
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presented below.
Two reports focused on use and impact of ppps. The Landell Mills study made a further

selection of regions across Europe which were expected to be of above average dose (Landell
Mills, 1996). Use data (seed treatment, fungicides, herbicides, insecticides, others) from farms
in each region was gathered and analyzed for the crops wheat, potato, apple and vine. To
facilitate the analyses, farmers as well as local specialists were interviewed.
Some of the main findings are:
- Chemical loads varied widely between (farms and) regions;
- For wheats herbicides provided most of the chemical load in all regions (36 to 69%), with

fungicides also substantial (24 to 29%) in the three northern regions, while anti-lodging agents
also accounted for a large proportion in two of them (26 and 28%);

- For potatoes fungicides dominated the chemical load (60 to 87%);
- For apples fungicides also dominated the chemical load (40 to 82%), while in Lerida (Spain)

spray oils and insecticides/acaricides were also substantial (30 and 23%);
- For vines fungicides also dominated the chemical load (61 to 95%), while in Rioja (Spain)

insecticides/acaricides were also substantial (27%).
The Soil Survey and Land Research Centre/Cranfield University (SSLRC) studied for the

same regions (and crops) the relationship between use and concentrations of ppps in
groundwater and surface water (SSLRC, 1996). Additional to usage and cropping data,
information was gathered on climate, soils, hydrology and the presence of ppps in the
environment. Detailed studies were made for twelve representative ppps (two herbicides, five
fungicides and five insecticides/acaricides). The impact on non-target organisms was assessed
with ecotoxicological data.

Some of the main findings are:
- Some regions did not monitor ppps or data were classified as confidential; some regions

incorporated several administrative authorities;
- Usage spectrum over a number of years (crop rotation) should be observed;
- Information on usage in non agricultural situations is also required;
- Much of the available monitoring data is of older, more persistent AS, which is required by

EU directives in relation to drinking water intake;
- Herbicides were the most frequently monitored group of ppps;
- Incidences of ppp contamination of water were found to occur; a database of health and

environmental water quality standards was compiled, differences between countries was
considered confusing.

Oppenheimer Wolff & Donnelly (OWD) studied motives, objectives and parameters from
national ppp policies which were introduced in addition to the authorization policy (OWD,
1996). This report also contained a inquiry on the impact of Directive 91/414. From the national
surveys six clusters of possible instruments at EU level were derived and shortly described.

Some main conclusions are:
- In virtually every member state studied registration programmes have been backed up by

additional measures to reduce risk from ppps and measurable objectives are defined to
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mobilize the support of farmers and the general public;
- Directive 91/414 requires all member states to apply up-to-date criteria, but - as in individual

member states - there is considerable opportunity for further risk reduction;
- Options one to four (see table 10.4.2 or appendix II) are short-term reactions towards reducing

risk from ppps;
- Options five and six are aimed at reducing agricultural dependency on the use of ppps and

may represent a long-term direction for EU action.
Produce Studies investigated the relationship between the Common Agricultural Policy

(CAP) and policy aspects which might affect for risk and use of ppps (Produce Studies, 1996).
The research report contains a statistical analysis for a number of EU countries on aggregate
ppp use in relation to the CAP. The second part is a desk study on the relation between
structural policy especially focused on environmental issues and ppp use. The research is
completed by interviews of a group of farmers. These farmers had to indicate their change in
ppp use if prices of agricultural products would change. The report concluded that there is a
limited effect of the CAP on ppp use. The study also suggested that the effects of Regulation
2078/92 on total ppp use are small.

Within the second phase of the programme, it is a pity that the broad data gathered by
Landell Mills and SSLRC and the observations on agricultural policy issues by Produce Studies
do not deal with the same farmers and/or regions and therefore do not provide directly
connected data. This would have opened up the opportunity to do detailed research on the
relationship between ppp use, effects of changes of the CAP and the consequences for the
environment. Now every researcher who has to cover those related fields will immediately
conclude that her/his possibilities for analysis are severely hampered.

The connection between the CLM report, the OWD study and this report is obvious. CLM
made a preliminary investigation of risk aspects of ppp use, which is again (but then in a more
elaborate form incorporating the results of several OECD workshops) included in this report.
CLM also made an inventory and preliminary judgment of future ppp policy both at farm level
and at EU/national/regional level. The OWD study used the judgment of experts to identify a set
of policy options, which have been grouped in particular themes. Priority setting is also based
on expert judgment. Our selection of instruments is based on the OWD study, but also on the
TERMS of reference, which followed from the evaluation of the first phase and on the authors’
own ideas.

Other relevant information

In the TERMS of reference (see appendix VII), explicit attention has been given to the OECD
workshops on risk reduction of ppps (OECD, 1996d, e, f). However, other work under the
umbrella of the OECD, for example the efforts with respect to agro-environmental policy
(OECD, 1996c; Pettersson, 1996; Cori, 1996), also appeared to be useful for our project. Even
results with respect to risk assessment have been incorporated (OECD, 1996b). Indicators of
risk from ppps, which are acceptable for the professional experts and could be used in risk
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reduction policies, are still lacking (OECD, 1996a, c). We have tried to bridge that gap by
providing suggestions in an early stage of our project.

In the report of Heinz et al. (1995) economic efficiency calculations are made in conjunction
with the drinking water directive (Directive 80/778/EEC). This study examines the economic
significance of the currently applicable standards as well as the water treatment costs of
alternative regulations for certain individual ppps. The situation is evaluated for ten countries of
the EU. The situation of ppps in general, monitoring systems, treatment processes and precau-
tionary measures are described. Different voluntary and mandatory measures in agriculture
which contribute to the protection of water resources are well described. Comparative cost
analyses of measures taken to comply with the present MAC and alternative standards for ppps
are made. This report was quite useful for several instruments.

Where did we start?

Although this appears to be the starting point for our analysis, it is fair to say that (except for the
results of the first phase) the information became successively available during the research
period. This meant that adjustments often had to be made during our research period, for
example of table 3.4.1. Although the final reports of Landell Mills (1996), SSLRC (1996) and
Produce Studies (1996) are not yet available, we received several interim reports or preliminary
conclusions, which provided most of the relevant information.

10.3 Summarizing the results and placing them in a policy perspective

Three main categories of instruments have been investigated:
- The instruments which have been included explicitly or as a category in the ’TERMS OF

REFERENCE’ of our project (see appendix VII);
- Instruments that have been indicated clearly by the study of OWD (1996);
- Instruments, judged to be interesting by the researchers on the basis of available knowledge.

For the second and third category, we had to be selective, otherwise the number of
instruments to be investigated would have been in relation to the available research funds and
research time. Moreover, it might be questioned whether much more research would be very
effective in the present situation. We will try to provide the EU with a relevant set of informa-
tion, but the next step has to be made in the policy area. The results which have been obtained
could be made richer on the basis of future experience, additional background information or a
more intensive discussion with experts in specific areas. The present set of information, which
also includes the other reports of the programme, provides a broad background for decision
making.

Section 10.3 develops in two steps. First the information of previous chapters will be
summarized in its most relevant aspects. We discuss methodological issues and provide a
condensed set of the information. The second step compares the different instruments and puts
them in three broad categories: (1) not interesting or a receiving negative general judgment; (2)
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instruments with a positive general judgment; (3) instruments which require separate attention.
The second step continues with instruments, which received a positive general judgment, unless
specific reasons hold.

Condensed overview of policy instruments

Some instruments have been developed in a very precise way (e.g. a value added tax on ppps
equal to the high VAT level in each of the member states), others have been elaborated in a
much more general way, first because these instruments are a combination of several more
detailed instruments and second to give way to regional variation in ppp policy (see e.g.
integrated environmental programmes at farm level). Every instrument should be judged as an
addition to present policy, not including other additional policy instruments. If such links hold,
this will be mentioned explicitly. The information set provided in table 10.3.1 is the starting
point for further analysis.

On the basis of our investigations in Chapters 4 to 9, the following systematic information
set has been derived (see table 10.3.1). All instruments which have been investigated are
presented in the same way as in table 3.4.1. Next, we provide information on the set of criteria
which have been discussed in section 3.5 and which are used in Chapters 4 to 9. All these seven
criteria are shown qualitatively. The step from the summarizing tables provided in Chapters 4 to
9 to table 10.3.1 required several simplifications to come up with this condensed information.
Some readers might be challenged to go back to the qualifications used in the previous sections
and to the arguments and information behind these qualifications. We have tried to make this
step as objective as possible, but we realize that other persons - with other background
information - might have used slightly different qualifications.

Three additional elements play an important role in table 10.3.1. The first is the application
of instruments at Federal, National or Regional level or combinations of them. Quite often, a
policy instrument used at a less general level requires a regulation or a directive at a higher
level. Section 10.5 deals with this issue.

The next column (the second additional element) gives information on the efficiency (the costs
per unit of reduction, measured in ECU per kilogram of reduced active substance) of the
particular instruments. Often, no quantitative information is available and the judgement is
completely based on qualitative criteria. Costs per unit of reduction might be calculated for the
European Union or at federal (F) or national level (N). Numbers differ in the nominator. Here,
we only provide information for the European Union

43
, paying no attention to the distribution of

costs. No separate information is provided for federal, national or regional levels.
The general judgement (next two columns, the third additional element) gives an initial

indication of the usefulness of each additional policy instrument. Five categories are used in the

                                                
     

43
 The costs at EU level differ from the costs at federal level, because the federal government may take only

part of the total budget costs. Moreover, it depends on the definition whether resource costs realized in member
states or regions are incorporated in the federal costs.
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general judgment (++, +, ±, 0, -). We included here all the available information from the other
columns of the table. Because no weights of criteria are available, the general judgement
contains a subjective element. But this procedure is a necessary step to condense and categorize
the available information. A more detailed and less subjective general judgment requires more
information with respect to the importance of the different criteria. Here efficiency (in relation
to effectiveness) and acceptability played an important role. Moreover, the effects for other
criteria should not be (very) negative/low. When an instrument is suitable for application at
national or regional level, this was judged in a positive way. In the last column short remarks
are made to illuminate the general judgement.
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Table 10.3.1 Overview of the effects of policy instruments

Nr. Name
Effec-
tive-
ness

Effici-
ency

Accep-
tabil-
ity 

1)

Enfor-
ceability

Homo-
geneity

No income
and property
rights dis-
turbance

Federal/EU
National
Regional
(F,N,R)

Costs per
unit re-
duction

General
judge-
ment

Remarks

Regulation

1b speeding up the review
programme by regulation

++ + + ++ ++ ++ F/N ? ++ supported by
industry (ECPA)

2c,1 recording of trade, volun-
tary registration

0 - 0 - - ++ F/N n.r. - low efficiency

2c,2 recording of trade,
obligatory registration

0 - +/- - - ++ F/N n.r. - low efficiency

5c restricted access to high-
risk ppps

++ 0 +/- +++ + ++ F/N/R ? + efficiency is
questionable

6,1 use/risk reduction pro-
gramme, use reduction

++ +++ + ++ ++ ++ N/R 1.3
2)

++ depends on actual
implementation

6,2 use/risk reduction pro-
gramme, risk reduction

+++ ++ + ++ ++ ++ N/R ? ++ depends on actual
implementation

7c monitoring of residues in
ground and surfacewater

++ + + ++ ++ ++ F/N/R n.r. ++ recording of risk

Information persuasion and awareness

9c integrated environmental
programmes at farm level
(IEPF)

++ ++ ++ ++ ++ ++ N/R ? ++ depends on actual
implementation

10,1 green labelling, within-
channel label

++ ± + n.a. ++ ++ F/N/R ? + depends on discri-
minating power
of label

10,2 green labelling, consumer
product label

+/- - ? n.a. ++ ++ F/N/R ? - low efficiency
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Nr. Name
Effec-
tive-
ness

Effici-
ency

Accep-
tabil-
ity 

1)

Enfor-
ceability

Homo-
geneity

No income
and property
rights dis-
turbance

Federal/EU
National
Regional
(F,N,R)

Costs per
unit re-
duction

General
judge-
ment

Remarks

Technological or institutional change

11a,1 programme on resistant
and sensitive cultivars,
availability of resistant
cultivars

+ ++ + ++ + ++ N/R 2.1
2)

++ moderate accept-
ance of genetic
engineering

11a,2 programme on resistant
and sensitive cultivars, fre-
quency of sensitive
cultivars in rotation

++ ++ + ++ + - N/R ? + large consequen-
ces

11a,3 programme on resistant
and sensitive cultivars,
regional diversity

++ ++ + ++ + - N/R ? + large consequen-
ces

12b,1 integrated farming, IPM,
IPP, ICP, IF; recognition

++ +++ ++ ++ ++ ++ N/R ? ++ high efficiency

12b,2 integrated farming, IPM,
IPP, ICP, IF; balanced
systems

± ± +/- ++ +/- +/- N/R ? ± efficiency
depends, uncer-
tain acceptance

12b,3 integrated farming, IPM,
IPP, ICP, IF; monitoring
& sampling

± +/- ++ ++ ++ ++ N/R n.r. + variable effi-
ciency

13,1 improvements in applica-
tion technology; stimula-
tion of test programmes

++ ++ ++ ++ ++ ++ N/R ? ++ high efficiency

13,2 improvements in applica-
tion technology; research
on improvements

 ± ± ++ ++ ++ ++ N/R ? + efficiency
depends on
implementation

14a measures to remove ppps
from drinking water
resources

+ ± + ++ -- ++ R (7.2)
3)

± efficiency
depends on local
circumstances
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Nr. Name
Effec-
tive-
ness

Effici-
ency

Accep-
tabil-
ity 

1)

Enfor-
ceability

Homo-
geneity

No income
and property
rights dis-
turbance

Federal/EU
National
Regional
(F,N,R)

Costs per
unit re-
duction

General
judge-
ment

Remarks

15a abolishing (short term) set
aside of agricultural areas

-- n.r. n.r. n.r. - n.r. F n.r. - negative effec-
tiveness

15c abolishing price support of
cereals

+ ++ - +++ +++ + F ? ± large consequen-
ces

Arrangements

16d,1 EU covenant with the ppp
industry; packaging

++ ++ + ++ 0 ++ F ? ++ requires a deal
between two
organisations

16d,2 EU covenant with the ppp
industry; investigating
observed violations of risk
norms

++ +++ ± ++ 0 ++ F n.r. ++ requires a deal
between two
organisations

Economic instruments

18a,1 VAT on ppps;
uniform high VAT

+ +++ ++ +++ ++ +++ F/N 1.2 ++ fits with
harmonising
VAT

18a,2 VAT on ppps;
differentiated VAT

++ +++ + ? - ++ F/N ca. 1.2 + adequate classi-
fication of ppps
required

18b,1 levy on ppps for pro-
grammes

++ ++ ± +++ + + F/N/R ca. 2.5 ++ effects of pro-
grammes not
included

18b,2 levy on ppps included in
general budget

++ ++ - +++ + - F/N ca. 2.5 +

18b,3 levy on ppps with reim-
bursement

++ + + +++ 0 ++ F/N/R ca. 3.7 + reimbursement
cost uncertain

19 marketable rights/market-
able permits

++ -- - ± - ++ N/R ? - ppps differ in
effects
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Nr. Name
Effec-
tive-
ness

Effici-
ency

Accep-
tabil-
ity 

1)

Enfor-
ceability

Homo-
geneity

No income
and property
rights dis-
turbance

Federal/EU
National
Regional
(F,N,R)

Costs per
unit re-
duction

General
judge-
ment

Remarks

20,1 premiums to prevent
watercontamination in
water catchment areas

++ + ++ + + + N/R 2.9 + limited to water
catchment areas

22 insurance on yield risk - -- n.r. n.r. - n.r. R ? - negative effec-
tiveness

23a adjusting the agri-
environmental measures
of the CAP reform

+ + ++ ± + ++ F/N/R ? +

23b reduced use of ppps as a
condition for income sup-
port

++ - + ± + 0 F/N ? 0 other instruments
are more efficient

Private law instruments

24a,1 ppps reduced use clause in
land lease contracts;
voluntary

+ ++ + ++ +/- ++ N/R ? + limited effective-
ness

24a,2 ppps reduced use clause in
land lease contracts; man-
datory

+ + - + - + N/R ? 0 low level of ac-
ceptability
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1)
 This qualification for acceptability summarises the acceptability by the farming community, the general public and professional experts.

2)
 See also Box 10.4.1 for additional calculations.

3)
 Cost identification of removing ppps in drinking water resources; not really comparable.

Classification:
 + + + = very high/very good +/- = variable between + and -
 + + = high/good ± = depends on specific conditions
 + = moderate ca. = circa
 0 = neutral n.a. = not applicable
 - = low/bad n.r. = not relevant
 - - = very low/very bad ? = still unclear
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Comparing the different instruments

As has been mentioned earlier, instruments will be evaluated first as a potential addition
compared to present policy.

First of all, we have concluded that a number of instruments are not very promising for
reducing use and/or risk of ppps. They receive a negative general judgment (-). This category
includes: Recording of trade (2c), Green labelling for consumers (10, second option),
Abolishing short-term set aside (15a), Marketable permits and (19) Insurance against yield risk
(22). These instruments will be dropped from further considerations.

On the other hand there are quite a number of promising instruments with a positive general
judgment (++,+): Speeding up the review programme (1b), Restricted access to high-risk ppps
(5c), Use/risk reduction programme (6), Monitoring of residues in ground  and surface water
(7c), Integrated environmental programmes at farm level (9c), Green labelling within channel
(10,1), Programme on resistant and sensitive cultivars (11a), Recognition of Integrated
farming/IPM (12b,1) and Monitoring & sampling (12b,3), Improvements in application
technology (13), A covenant with the ppp industry (16d), High value added tax on ppps (18a),
A levy (18b), Premiums to prevent water contamination (20), Adjusting the agri-environmental
measures of the CAP reform (23a) and A ppp reduced use clause in land lease contracts (24a).
The instruments differ in the evaluation criteria.

Some instruments require separate attention. Their general judgement is not quite clear (0 or
±). The judgement of the instrument, Development and dissemination of balanced systems of
integrated farming (12b,2), depends on the frequency of a certain cropping system, the quality
of the knowledge system and the magnitude of the change in common agricultural practice. The
judgement of the instrument, Measures to remove ppps in drinking water (14a), depends very
much on the local circumstances. The size of the contamination problem varies between
regions. These large variations are reflected in the costs. This instrument is an 'end-of-pipe'
solution with limited effectiveness. Therefore, cost levels between this instrument and the
instrument, Premiums to prevent watercontamination (20,1), cannot be compared without
stressing the fact that preventing emissions is often valued higher by society than curing
emissions.

Abolishing price support of cereals (15c) is a very indirect measure with large economic
effects. The expected reduction of ppp use is small. The efficiency of this measure depends very
much on the assumptions made with respect to the consequences of abolishing cereal price
support. If such an institutional change is considered to be favourable, then the efficiency is
high. But that is because of the change in agricultural policy. According to the Strategy Paper
(CEC, 1995e), the European Commission is still reluctant to give up price support for cereals,
but in Agenda 2000 (CEC, 1997c, p. 33), the Commission proposes a 20% reduction of the
intervention price and a compulsory set-aside of 0%.

The introduction of the instrument, A reduced use restriction for ppps as a condition for
direct income support under the CAP (23b), is difficult, though from a legal perspective it might
be attractive to introduce such restrictions. The required administration is quite high, so the
efficiency is low and the acceptability for farmers will be low. From an economic perspective, a
combination of continued income support and a levy on ppps is more efficient.
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Finally, the introduction of a mandatory ppp reduced use clause in land lease contracts
(24a,2) is difficult because of its low level of acceptability and homogeneity.

Further analysis of promising instruments

Here we provide the reader with additional information which helped us to develop an efficient
instrument mix outlined in section 10.4. Information is derived from previous chapters.

Within the total set of promising instruments, several categories may be distinguished. Some
instruments have been described and analyzed in a detailed way. Speeding up the review
programme (1b) is one of them. Still, it is not clear which costs and benefits are related to this
instrument and how effective it will be in risk reduction. Because the approval of ppps at
Community level is quite important, not only as a separate policy instrument, but also for other
instruments, it deserves high priority. The use/risk reduction programme (6) gives freedom to
countries or regions to develop their own plan. Based on existing experience, the costs per unit
of reduction are low and the instrument deserves high priority. It is possible to focus more on
use or on risk reduction: see the two options which have been described.
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An integrated environmental programme at farm level (IEPF) (9c) has a broad focus which is
not limited to ppps. As a very local/regional policy instrument, its development is mainly based
on local initiative. This instrument looks promising, but would require further analysis to
determine its costs and the reduction of ppp use and risk, which can be achieved. If the IEPF
could use the funds of Regulation 2078/92, this would be a stimulating instrument at farm level
to achieve environmental improvements.

Green labelling (10) functions only as ’within channel labelling’ and even there, some doubts
have been put forward. This instrument requires limited attention on the part of the EU or
member states. It is primarily the responsibility of the production channels.

A programme to improve the availability of resistant cultivars (11a) is (still) quite promising
within the set of technical change instruments. Effectiveness and costs per unit of reduction are
judged positively. Restrictions on sensitive cultivars may cause more difficulties. Although the
measure is similar to discontinuing the approval of ppps, putting farmers under a regime of
spatial crop differentiation is much more difficult to establish.

Within the whole set of instruments on IPM and Integrated farming (12), the recognition of
Good Agricultural Practice works best. Improvements in application technology (13), which
contributes to reduced application rates, has been part of several policy applications. It is a
measure which should always be a part of a programme, because of its possible reduction in use
and risk of ppps. Quantitative costs indications were not available.

A covenant between the ppp industry and the EU (16d) is evaluated as a  promising
instrument. As might be expected, its effectiveness and efficiency depend on the content of the
covenant.

Levies and taxes indicate that a uniform VAT on ppps (18a,1) is most efficient.
Effectiveness and efficiency might even be improved by differentiating among categories of
ppps (18a,2). This requires, however, a well developed list of ppps, separated into different
categories. The difference between the financial levy (18b,1) and the levy with reimbursement
(18b,3) consists of two elements. A well targeted financial levy may influence use and risk of
ppps, but these effects are not included. Moreover, the reimbursement gives an administrative
burden, which has been included in the efficiency calculations.

Premiums in water catchment areas (20) form an effective and efficient instrument in some
of these areas. Here, the prevention of water contamination reduces costs for cleaning drinking
water sources.

Adjusting the agri-environmental measures of the CAP reform depends both on the
objectives formulated by the EU and the plans developed within member states. Nowadays, a
large part of Regulation 2078/92 is directed at landscape and nature preservation.

The relevance of a reduced use clause in land lease contracts (24a) depends very much on the
share of landowners who would like to use this clause. This might be very useful in environ-
mentally sensitive areas, where landowners benefit from a reduced use of ppps.

Figure 10.3.1 shows that most proposed - and positively evaluated - instruments are
concerned with use and with emission of ppps.



Integrating the available information and selecting an optimal mix of instruments 183

10.4 Efficient instrument mix, how to achieve?

In the preceding section the emphasis was on individual instruments. In the next two sections
the emphasis is on mixes of instruments.

First of all, instruments should at least be qualified as ’economically efficient and
environmentally effective’. We tried to characterize the first and most important element by
means of the parameter ’costs per equivalent unit of ppp-reduction’. Here, the general idea is that
an average kilogram of ppp measured in active substance is the ’equivalent unit’. Unless we have
good indications that a reduction of ppp-use is biased in a particular direction, we assume that
estimated reductions are of ’average risk level’. For several instruments we did not succeed in
providing reasonable indications of costs related to the reduced use of ppps. Note that estimated
benefits related to the environment, food safety, and workers protection are not included. The
same holds for negative aspects for farm labour or soil erosion due to a reduction in ppp use.

To identify ’economically efficient and environmentally effective instruments’ we have a
situation where qualitative indications are available, while only for some instruments we are
able to provide figures. This makes it difficult to provide a straightforward comparison of all
instruments.

An instrument mix is stronger if the following conditions hold:
- Instruments are complementary and certainly not antagonistic;
- There is a mix of instruments at federal, regional and national levels, which provide

countries/regions options for choice. Flexible instruments will receive a higher priority;
- There is some variation in implementation period and period to reach full effectiveness. At

least the implementation of instruments working only in the long term should be considered
with care.

An efficient instrument mix depends very much on the size of the ppp risk and use reduction
which should be achieved. OWD (1996) applied the principle of grouping similar instruments
(see also Appendix II) to define different layers of policy options. Here, another approach will
be used. First, we categorize the instruments according to their general evaluation ’good’ and
’moderate’. Then we come up with the requested mix of policy instruments within the category
’good’, which fulfil the above stated criteria: the first layer. The second layer consist of the
remaining instruments with general qualification ’good’. The third layer consists of all policy
instruments with general qualification ’moderate’.

44
 One may consider the three layers as target

levels with increasing risk and use reduction of ppps at EU level.
45
 Instruments of the first layer

will be included in the next one, etcetera, so that the last layer contains all the instruments.
Typical monitoring elements are excluded because they only record the problem. Of course, we
realize that some arbitrary decisions have to be made to come up with such results.
                                                
     

44
 ’Neutral’ instruments (general evaluation 0) are excluded. Instruments with an unclear positive judgement

(±) will be included at national/regional level, except 'abolishing price support of cereals (15c)', which is mainly
an agricultural policy decision, with implications for ppp use.

     
45

 In the 'TERMS of reference' (see appendix VII), no target levels have been set. To give the reader some
idea how to work with a prespecified target level, we included box 10.4.1 on this issue.
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The first layer contains six instruments which are either very efficient (18a,1; 6; 11a,1) or
which are assumed to be efficient and form an important precondition for other policy
instruments (1b; 12b,1), or which have shown to be effective, efficient and feasible (13,1).
Moreover, there are no important problems with other policy criteria and they form a mix with
respect to different policy characteristics (see table 10.4.1). None of the instruments in the first
layer can be replaced easily by any of the other instruments.

The second layer includes the three other instruments with general qualification ’good’ but they
require more time to be introduced (9c, 16d), or are less efficient (18b compared to 18a,1). The
’Individual Environmental Programme at Farm level (9c)’ depends on the recognition of
Integrated Farming and on research results which apply in local conditions. A covenant with the
ppp industry (16d) is assumed to take some time, otherwise it could be classified in layer I.

Some instruments in the third layer are typically regional. From a regional perspective they
could be preferred above instruments in the first and second layer. Two of the nine policy
instruments (some of them with more than one option) replace instruments of the first and
second layer.

Table 10.4.1Classifying a mix of instruments in three successive layers

Lay-
er

Number Description Typical
regio-
nal?

Term
(S/M/L)

Direct/
indirect

Preventive
/
curative

I 1b Speeding up review no medium direct preventive

6 Use/risk reduction plan yes medium direct preventive

11a,1 Resistant cultivars no long indirect preventive

12b,1 Recognition IF/IPM yes medium indirect preventive

13,1 Application techn. (tests) no medium direct preventive

18a,1 Uniform VAT no short direct preventive

II 9c Individual Environmental Pro-
gramme at Farm level

yes medium/
long

indirect preventive

16d Covenants with ppp
industry

no medium/
long

direct preventive

18b,1 Levy (small) no short direct prev./cur.

III 5c Restricted access high risk
ppps

yes medium direct preventive

10,1 Within channel labelling yes medium/
long

indirect preventive

11a,2+3 Frequency and diversification
(sensitive cultivars)

yes long indirect preventive
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13,2 Application techn. (research) no long direct preventive

18a,2 Differentiated VAT
1)

no short direct preventive

18b,1 Levy (larger)
2)

no short direct prev./cur.

20,1 Premiums in water catchment
areas

yes short/
medium

direct preventive

23a More focus on ppps in 2078-
/92

no medium indirect preventive

24a,1 Conditions in land lease con-
tracts

yes medium/
long

direct preventive

1)
Replaces the Uniform VAT of layer I.

2)
Replaces the small levy of layer II.
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A comparison to the OWD report

It will be interesting to compare our results with the OWD report. OWD (1996) distinguished
six options of similar policy instruments. Here the first four options are advised to be
implemented in actual policy, because they are considered to be "minimum steps towards
reducing risk to humans and environment from ppp use" (OWD, 1996, p. 72). Table 10.4.2
shows that only 8 of 15 policy instruments mentioned in the first four options have been
elaborated here. Moreover, clear judgments are missing in the OWD report and that makes it
difficult to compare results.

A comparison to the CLM report

Table 10.4.3 provides a comparison to the CLM report. Here, we start from our report and
compare identical or similar instruments. The judgement of CLM is summarized on the scale:
positive, moderate, negative (3 options), while our general judgement allows 4 options (good,
moderate, neutral, bad). Ten out of eighteen instruments could be compared. On average, there
is no strong disagreement between the reports. Most remarkable is that only two out of six
instruments in our first layer has been investigated by CLM.
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Table 10.4.2Comparison of supposed instrument layers with instrument layers
(options) in the OWD report

Name option Name instrument
(WAU)

Judgement Name instrument
(OWD)

Judgement

(1) Speed up 91/
414 implementation

Speed up review
(1b)

good Additional resources relevant

(2) Controls over
risk and use

Training and educa-
tion (8a)

 - Training and certifica-
tion requirements

minimum
step

Application technol-
ogy (13,1)

good Equipment requirements minimum
step

Record keeping of
use (8b)

 - Record keeping require-
ments

accepta-
ble?

(3) Water protection
programmes

Monitoring water
(7c)

good Watershed monitoring
programmes

certain
interest?

Restrictions via
authorization (4a)

 - Area-based restrictions regional
effective?

Restrictions via
authorization (4a)

 - Restrictions on ppps
with high mobility

important?

Setting limits in
water (7c)

good Limits for residues in
surface and ground
water

?

(4) Emission and use
reduction

Code for GAP (9b)  - Codes of GPPP, of BEP political
accept-
ance?

Promotion of DSS
and ICM (9a)

 - Promotion of IPM or
ICM

increasing
support

Restricted access to
high-risk ppps (5c)

moderate Restricted access to
high-risk ppps

Dutch
experience

Levy (18b,1) good Charges or taxes on a.s. funds can
be raised

Programme on Inte-
grated Farming
(12b,1)

good Financial support for
research & extension on
IPM

?

Agreement with far-
mers’ org. (16a)

 - Voluntary agreements to
reduce dependency

useful in
some
member
states

Use/risk reduction
programme (6)

good Overall use reduction
targets

targets are
neces-
sary?

Source: Table 3.4.1, Table 10.3.1 (+information reduction); OWD (1996, p. 63-72).
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Table 10.4.3Comparison of the three instrument layers with instrument judgements
in the CLM report

Layer Number Description Judgement CLM report Judgement

I 1b Speeding up review good Regulating placing on
the market

positive

6 Use/risk reduction
plan

good -

11a,1 Resistant cultivars good -

12b,1 Recognition IF/IPM good -

13,1 Application technol-
ogy (tests)

good Regulating the use and
application of
pesticides

moderate

18a,1 Uniform high VAT good -

II 9c Individual Environ-
mental Programme at
Farm level (IEPF)

good Extension, training and
education

mainly
positive

16d,1 Covenant with ppp in-
dustry

good Voluntary agreements moderate/
positive

18b,1 Levy (small)
1)

good Levies on ppp
products

moderate

III 5c Restricted access to
high risk ppps

moderate Regulating the sales of
pesticides

moderate

10,1 Within channel
labelling

moderate Labelling of agricul-
tural products

moderate

11a,2+3 Frequency and
diversification

moderate -

13,2 Application technol-
ogy (research)

moderate -

18a,2 Differentiated VAT moderate -

18b,1 Levy (larger) good to
moderate

Levies on ppp products moderate

20,1 Premiums in water
catchment areas

moderate Voluntary agreements moderate/
positive

23a More focus on ppps
in 2078/92

moderate Financial compensa-
tion for taking
measures and achiev-
ing results

moderate

24a,1 Conditions in land
lease contracts

moderate -

Source: Table 10.3.1 (+information reduction); CLMa (1994, p. 63-93).
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10.5 Policies at EU, national and regional level

Introduction

Various reports and studies, but also more general overviews, make clear that there is a large
variation in ppp policies pursued at national or regional level (CLMa, 1994; Michalek and Hanf,
1994; Agne et al., 1995; Oskam, 1997; OWD, 1996; Pettersson, 1996; Waibel and Fleisher,
1996; for a specific example, see appendix VIII). Without pretending to characterise the
situation in the EU, one could say that countries like Sweden, Finland and Denmark are
concentrating on reducing the volume of ppp use, the number of treatments, the number of
authorized ppps and the emission of ppps by increasing coherent policies. Germany works more
along the line of the authorization process and the Netherlands concentrates on volume, impact
(to the environment) and dependency reduction of ppps. Countries like Greece, Portugal and
Spain are just starting to realize the consequences of ppp use for the environment. Within
countries, there are also large differences: e.g. in Baden-Württemberg in Germany and some
areas in Northern Italy, organic farming and IPM receive much more attention than in other
parts of the country.

This situation implies that member states and regions are in quite different phases of ppp
policies. The schedule followed by Sweden in relation to ppp policy forms a nice illustration
(see section 4.4). The policy process started in the 1980s with quantitative reduction targets and
a combination of regulation, 'information, persuasion and awareness', and (later) economic
instruments. Targeting became more detailed and instruments originated more from the bottom-
up approach. The same type of development might be observed in different areas of
environmental policy, where the first start is: inventory making and defining targeted reductions
in emissions, mostly with control and command instruments. Subsequent steps are less focused
on a limited number of targets, and more on the process. Here learning processes play an
important role, and there is much more attention to institutions, preventive methods and social
acceptance and a bottom-up approach (Glasbergen, 1995).

Preview

The situation with respect to ppps is very intricate. Several hundreds of crops are grown
commercially in the European Union and these crops are threatened by thousands of pests
(viruses, bacteria, fungi, weeds, nematodes, insects, mites, etcetera). The large number of
specific crop/pest combinations suggests that an extensive package of preventive methods and
also ppps is required. But this is not the case because, firstly, only the pests that cause economic
damage have to be controlled and, secondly, broad spectrum ppps are used which work on more
crops and are effective against many organisms (Oskam et al., 1992).

There are several reasons for large variations in conditions within the European Union. First
of all the existing cropping systems (less dependent on the physical circumstances in intensive
systems) form important determinants of use and risk of ppps. Intensive cropping systems in
narrow rotations encourage soil-borne pests, which are often suppressed by using appropriate
ppps. Types of crops often explain more variation of ppp use than regional aspects (Oskam et
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al., 1992). Second, climate and weather contribute to the extent of ppp use in total and per
category. A maritime climate generally favours the development and growth of fungi, bacterial
diseases and weeds, but is less favourable for insects. Several diseases develop much faster
under high temperature than under low temperature. Third, the position of a country or region as
exporter or importer plays an important role. Exporting countries have to fulfil international
phytosanitary regulations, which often lead to rather high levels of ppp use, unless the products
are marketed with different specifications. Fourth, if crop yields are relatively high (in kilogram
or in value) then  crop damage results in large losses. Differences in yields and quality influence
the application of ppps.

The introduction and this preview make clear that local/regional knowledge is often a
prerequisite for an adequate policy. Therefore, the central element is the observation that the
local/regional situation is very important in determining achievable targets and adequate policy
instruments.

Instruments at EU, national and regional level

Here, we pay attention to national, regional and local policy instruments in a sketchy way. The
section only intends to provide the reader with some idea of the large set of opportunities which
are available.

Within the total set of instruments with a positive general judgment, we first identify which
instruments require action at EU level. Three different categories will be identified:
1) Instruments formulated at EU level, which require no adjustments at national or regional

level (category F).
2) Instruments which require a regulation at EU level, which is indicative for national and/or

regional adjustments (category F→N/R).
3) Instruments at national/regional level which - in some cases - might require approval at EU

level (category N/R).
Categories 2) and 3) which the EU or national member states might support will be indicated by
+F or +N.

As a first general rule, policies which directly influence prices of ppps, policies with a large
influence on competitive conditions and policies which have very profitable scale effects if they
are operated at EU level can best be developed and implemented at EU level. All policies,
which are directed at decisions of individual farmers or on local/regional environmental
conditions function better if developed at local, regional or national level. EU support for well-
targeted use/risk reductions fosters such policy instruments, but keeps them at the level and
scale of operation where they are most effective.

As a second general rule national and regional instruments are financed by national and
regional authorities, but for well targeted policy instruments and instruments where the results
have a positive influence on other member states or the EU, the Commission can support those
instruments by sharing a part of their costs (say 25%).

Here we classified the remaining set of policy instruments according to the above mentioned
categories and rules in table 10.5.1. Clearly several instruments function at national and/or
regional level. Observe that instruments with a main focus on research, developing standards
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and information are assumed to receive at least support of the EU (11a1; 12b1; 10,1; 12b,3).
This also holds for clearly targeted instruments (6; 9c). It should be kept in mind that
’Monitoring of residues in ground and surfacewater (7c)’, which received the general
qualification ’good’, has not been included in the tables. Both the EU, member states and regions
have an important task in monitoring.

It was already clear in table 10.4.1 that each layer contains instruments mainly directed at
regional level. Table 10.5.1 shows the specific characteristics of each instrument with a focus on
country/regional policy.

Let us now assume that a particular region is confronted with a problematic high level of ppp
use, which results in the exceeding of emission thresholds or other standards. Such a situation
might be analyzed according to a set of rules included in box 10.5.1. Of course, such a region
should first incorporate the expected developments at EU level.

In table 10.5.2 we provide comments on each of the selected instruments within layers I to
III, with respect to regional conditions.
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Table 10.5.1Further classification of a mix of instruments in three successive layers

Layer Number Description Federal, National
or Regional

I 1b Speeding up review F

6 Use/risk reduction plan N/R (+F)

11a,1 Resistant/sensitive cultivars N/R (+F)

12b,1 Recognition IF/IPM N/R (+F)

13,1 Application technology (tests) N/R

18a,1 Uniform VAT F → N

II 9c Individual Environmental Programme at Farm level R (+N/+F)

16d Covenant with ppp industry F

18b,1 Levy (small) F

III 5c Restricted access to high risk ppps N/R

10,1 Within channel labelling Channel (+F)

11a,2+3 Frequency sensitive cultivars in rotation N/R

12b,2-3 Balanced systems and Monitoring & sampling (IF/IPM) N/R (+F)

13,2 Application technology (research) N/R (+F)

14a Removing ppps from drinking water sources R

18a,2 Differentiated VAT
1)

F → N

18b,1 Levy (larger)
2)

F

20,1 Premiums in water catchment areas R

23a More focus on ppps in 2078/92 F → N/R

24a,1 Conditions in land lease contracts N/R

1)
Replaces the Uniform VAT of layer I.

2)
Replaces the small levy of layer II.
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Box 10.5.1 Systematic approach to identify problems and to search for solutions at
local or regional level

Step 1:  Identify the problem and its causes

 1. Which ppps are causing the problems
 2. In which crops are those ppps used

Step 2: Check solutions along the line of information, persuasion and
awareness

 3. Investigate whether there are farmers with much lower use of ppps and see
whether they generate at least similar income levels

 4. Estimate whether farmers are willing and able to reduce ppp use voluntarily or by
means of within channel labelling

Step 3: Check some solutions in line with the Polluter Pays Principle

 5. What will happen when the particular ppps are reduced in recommended dose such
that standards will be met

 6. What will happen when other cultivars or another crop rotations or different ppps
will be used

 7. Which opportunities are available for a specific levy

Step 4: Check a number of solutions where the local or regional government
tries to prevent problems

 8. Investigate the possibility of a use/risk reduction program targeted at the specific
situation

 9. Investigate the effects of a premium in a water catchment area
10. Investigate the opportunities of IEFP, IF/IPM or application technology
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Table 10.5.2Selecting instruments at the regional level

Lay-
er

Number Description Federal, national
or regional

Specific characteristics at regional level

I 6 Use/risk reduction
plan

N/R (+F) Useful measure if the scale of the prob-
lem is large and it requires a consistent
plan to adjust ppp use

11a,1 Resistant cultivars N/R (+F) Useful measure if ppp use is very much
related to specific cultivars, which can
be substituted

12b,1 Recognition
IF/IPM

N/R (+F) If good IPM/IF alternatives are avail-
able at regional level. Otherwise it may
be sufficient to define GAP or GPPP at
regional level

13,1 Application
technology (tests)

N/R If emissions of ppps are very much
related to specific methods of applica-
tion technology, which can be changed
easily for the particular region

II 9c Individual Envi-
ronmental Pro-
gramme at Farm
level

R (+N/+F) Useful if there is a rather general
environmental problem situation which
requires real attention at farm level

III 10,1 Within channel
labelling

Channel With some dominating channels, where
most of the perceived problems are
located, within channel labelling can be
attractive

11a,2 Frequency sensi-
tive cultivars in
rotation

N/R Either by means of extension service or
by local/regional regulations, some
cropping systems (or combination of
cultivars) will be strongly discouraged
if they have a large influence of ppp
use

11a,3 Regional diversity
of crops

N/R If regional diversity is the main
problem of high ppp use, regulation
will require sufficient regional diversity
of crops

12b,2 Balanced systems N/R Similar to 11a,2 but focuses more on
farming systems

12b,3 Monitoring &
sampling

N/R Here, the crucial factor is lack of
information in relation to air-borne (or
soil-borne) pests

13,2 Application
technology
(research)

N/R (+F) The technology of applying ppps can
have high impacts on use levels and
environmental impact. This instrument
is very useful when application
technology of ppps is the bottleneck

14a Remove ppps
from drinking
water sources

R To remove ppps from local drinking
water sources is often the least cost
short term solution

20,1 Premiums in
water catchment

R If problems are concentrated at ground
or surface water in water catchment
areas, and water companies are willing
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Lay-
er

Number Description Federal, national
or regional

Specific characteristics at regional level

areas to pay compensation for restricted ppp
use, this can be an attractive instrument

24a,1 Conditions in land
lease contracts

N/R If property rights of land are in hands
of owners with a clear interest in
restricted ppp use, this can be a useful
method
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This approach clearly illustrates a number of steps to be taken at regional level. Because of
the specific situation at regional level, it is imaginable that solutions which are costly or not
very effective at EU level give good results at local or regional level. The opposite may also be
true.

Although there is a classification of instruments in particular layers, there is no clear
segmentation at regional level. An instrument of layer III can be more attractive than an
instrument of layer I. It depends both on the costs and the benefits at regional level.

Several ways of operating can be distinguished at EU level: from rather strict regulation with
Community standards and general restrictions and prescriptions, to a very flexible approach
where member states and/or regions operate within a minimum set of general rules in a flexible
way, which is adjusted to regional or member state preferences. The general acknowledgement
of large differences between member states, and the important consequences of emissions at
local level make it more attractive to decentralize ppp policy within a limited number of
Community standards. Chemical loads in rivers and other surface water and Community
standards with respect to food quality, however, limit the freedom of individual member states,
because important local differences can put a high burden on real and perceived food quality.

10.6 Concluding remarks

This chapter integrates the information of the previous reports in the PES-A programme and the
analyses in Chapters 4 to 9 of this report. Given the amount of information, we had to be
selective, but stepwise we developed a selection of a mix of policy instruments and indicated
their application at EU, national or regional level. The next step in the whole process - after a
discussion with experts - has to be made in the political arena. Researchers can rework, integrate
and summarize information. They may also preselect, on the basis of a number of criteria,
policy instruments or policies, but the real preparation of decisions and the political decision
making requires different fora.

The only report of the PES-A programme which has not been included in the our analysis
concerns the ’benefits of ppps’. Some recent studies are available in this area. Oerke et al. (1994,
p. 749-753) calculated that ppps prevented the loss of 48% of the actual yield of 8 principal
food and cash crops during the period 1988-90. These crops covered 47% of the total crop area
in the world. Total prevented loss amounted to 160 billion dollars, while expenditure on all crop
protection products amounted to 26 billion dollars. These are huge figures which originate from
field trials. However, such numbers are not highly informative about local situations, small
crops, etcetera. Waibel and Fleisher (1996) determined the benefits of ppps, based on methods
developed by Pimentel et al. (1993a; 1993b) and their own methodology. The intention of the
PES-A programme, however, is directed at the reduction of use and risk of ppps and not a total
ban or a complete shift to organic farming.
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CONCLUSIONS AND RECOMMENDATIONS

The conclusions and recommendations of the report have been brought together in this chapter.
They have been numbered per section consecutively to ease discussion.

11.1 Conclusions

In our conclusions we largely follow the order of the report. Numbers between { } refer to
chapters, sections or appendices of the report.

1. At least four different aspects are relevant in analyzing risk in ppp use (risk for the farmer
of crop loss; risk to workers applying ppps; risk in relation to residues of ppps in food;
and risk of emission of ppps into the environment). All risk aspects play a role, but in this
report most attention has been given to risk in relation to the environment. Because of the
large number of active substances, and the large variety of conditions for applying ppps,
it is very difficult to define even one broadly accepted indicator by which to judge the
degree of risk which ppp use holds for the environment. {3.2, 3.3, A.I}

2. EU ppp policy has a firm basis in Directive 91/414. On the basis of this directive, the
Uniform Principles should be applied to the authorization of ppps. This regulation
generates an intensive programme, which has to be followed both by the ppp industry in
providing the necessary information and by national and EU organisations, who have to
apply the criteria of the regulation and to judge the active substances. At least the costs to
the ppp industry of testing ppps and providing the necessary information will be included
in the price of ppps. This implies that a part of the costs in preventing negative external
effects have already been incorporated into the price of ppps. It is not known, however,
how industry distributes these costs among different ppps. {1, 3.3, 4.1, A.I}

3. It is likely that Directive 91/414, once implemented, will result in risk reduction. Imple-
mentation of Directive 91/414 in 2003 needs approximately a six-fold increase in effort
with respect to the EU review programme. A redistribution of the workload among EU
member states is both helpful and efficient. Without additional measures, the reliability
of the EU and national member states will be judged much lower. This can be prevented
by taking necessary steps in the near future. A working plan, incorporating all recent
experiences, would show if such an increased effort is realistic. {4.1}
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4. There are several independent data sets on ppp sales: the data provided by EUROSTAT,
the data provided by ECPA and the data of the farm account data network (FADN).
Moreover, several specialized organisations gather data on the sales and use of ppps at
farm level or even crop level. ECPA data on chemical groups are quite useful, but should
be completed and ’officially’ published. According to the SSLRC/Cranfield University
report, coordinated monitoring data of incidences of ppp contamination with respect to
the environment is lacking and should be centrally collected in an EU database. Industry
could provide additional data. {4.2, 4.5, 7.1, 10.2}

5. This research has investigated several policy instruments. These include ones which have
been previously requested as well as a number of other ’promising instruments’. Many of
the instruments which have been requested for further attention do not function very well:
’Recording of trade’, ’Labelling of ppp use’, ’Abolishing short-term set aside’, ’Marketable
permits’ and ’Insurance on yield risk’. {4.2, 5.2, 6.5, 8.3, 8.5, 10.3}

6. ’Restricted access to high-risk ppps’ meets serious disadvantages with respect to
acceptability, homogeneity and efficiency. It functions, however, in situations with a very
good recording of ppp sales and a good infrastructure to monitor the results. {4.3}

7. There are some differences between the report of Produce Studies and our report on the
consequences of a ppp reduction plan and short-term set aside, with respect to ppp use.
Our report concludes that a ppp reduction plan is effective with an expected reduction of
circa 4% per year during a number of years. From the available literature we conclude
that abolishing short-term set aside would increase ppp use and is therefore ineffective.
{4.4, 6.5}

8. If focusing on use reduction is accepted, the development, communication, effectuation
and monitoring of ppp use reduction plans by member states can be stimulated by the
EU, by compensating a part of the costs. If regions can fulfil the conditions for such a
reduction plan (good infrastructure, adequate monitoring of use), this instrument may
very well be applied on the regional level. Risk reduction requires an adequate and, for
the particular country or regions, relevant risk indicator. {4.4}

9. Monitoring data of concentrations of ppps in the environment is quite limited, but
necessary to measure progress. Benefits of monitoring water can be enhanced in an EU
coordinated programme. {4.5}
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10. Integrated environmental programmes at farm level (IEPFs) develop as a very promising
instrument in several countries. IEPFs are best organized within the framework of negoti-
ations between regional farmers’ groups and regional authorities. For reasons of both
social organization and ecological homogeneity, these regions relate to relatively small
rural areas, comprising only a few municipalities. IEPFs are based on a good
administrative infrastructure and high management skills on the part of farmers. {5.1}

11. As an instrument to provide information to consumers, and thus to stimulate consumer
demand for reduced ppps produce, reduced ppps labelling is expected to be ineffective.
Within the production and marketing channel, reduced ppps labelling  might be effective,
though its efficiency is disputed. In this last case the high overall quality is
communicated to the consumer, while the label is an instrument to take care for less
environmental impact. Acceptability of a reduced ppps label could be enhanced by
introducing reduced ppps labelling as a transitory precursor to environmental labelling.
{5.2}

12. A programme to develop resistant varieties to pests and to replace sensitive cultivars is an
important contribution to the risk and use reduction of ppps. {6.1}

13. Regulation of the use of sensitive crops and crop cultivars, and of their regional
distribution, seems problematic because of important changes with respect to the present
property rights structure, which allows farmers to make their own choice. {6.1}

14. Integrated farming requires important adjustments by farmers which should be supported
by proper recognition of their efforts to reduce the use of ppps. It is a complex innovation
which can only be realised by a long-term plan of prototyping, supervision and guidance,
supported by relevant research. The reduction of ppps can be heavily speeded up by the
stimulation of monitoring and warning systems for air-borne pests. {6.2}

15. Integrated farming and related approaches as IPM and ICM provide very useful
information for farmers who take the challenge of an IEPF. {5.1, 6.2}

16. ’Inspection programmes for application equipment’ contributes to a more effective use of
ppps and meets no serious disadvantages. {6.3}

17. ’Measures to remove ppps from raw water used for drinking water’ belong to end-of-pipe
solutions, which are not very costly with modern technology. It might be a useful
approach if sources go above limits, but its curative nature and the fact that the consumer
is burdened with its costs is not in line with the Polluter Pays Principle. {6.4}
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18. Abolishing the price support of cereals and replacing it by additional income support is
expected to reduce ppp use in the EU by 2 to 3%, with large regional differences.
Important income, budget and efficiency effects of such a policy change make it difficult
to analyze this policy instrument as a ppp reduction policy. {6.6}

19. A covenant between the EU and the ppp industry provides the opportunity to use
available expert knowledge of the ppp industry in relevant policy areas. Two examples
have been elaborated: (1) a covenant of packaging material; (2) joint investigation of
indications of damaging consequences of ppp use. Both examples show efficient
opportunities for covenants. {7.1}

20. A high VAT percentage for all ppps in the EU reduces ppp use by about 3%. This is a
very efficient measure to achieve a limited reduction of ppp use. A differentiated VAT
percentage, based on the classification of Directives 67/548/EEC (for AS) and Directive
78/631/EEC (for ppps), is expected to be more effective and efficient, but homogeneity is
bad. {8.1}

21. The main objective of a levy might be to raise revenue, which can be used to finance
programmes which reduce negative external effects of ppp use. The qualifications of a
levy depend very much on the target of the revenue. A levy of e.g. 10% of EU sales
raises about 513 million ECU. Because of the price elasticity of demand for ppps a 4%
reduction of ppp use is implied with a resource costs of about 33 million ECU, which
includes an ’estimated’ administrative costs of 22 million ECU. {8.2}

22. The main objective of a levy might be to influence the behaviour of farmers in such a
way that the use and risk of ppps is reduced. The revenue can be included in the budget
or reimbursed to the same group who pays the levy. Results of a 1.8 ECU per kg AI levy
also generates a revenue of 513 million ECU. Here an 4.9 % ppp use reduction is
expected with a 36 million ECU resource costs, including an ’estimated’ administrative
costs of circa 22 million ECU. Reimbursing the levy without substantial income effects is
difficult and causes a larger administrative burden. {8.2}

23. Premiums to prevent water contamination by ppps in water catchment areas and environ-
mentally sensitive areas function as an effective and efficient instrument in some of these
areas. Acceptability to participating farmers is quite good. {8.4, A.VI}

24. Adjusting the agri-environmental measures of the CAP reform to a stronger focus on ppp
use/risk reduction is of limited importance. Subsidies fit better with providing landscape
and nature preservation elements than with a reduced chemical load. Here, the reference
quantity is difficult to observe. More attention, however, for ppp use in agri-
environmental measures can be useful in specific regions/circumstances. {8.6}
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25. Reduced use of ppps as a condition for direct income support under the CAP may be
effective. The acceptability of this instrument among farmers will be low. Moreover, a
combination of other instruments (unrestricted income support and a levy on ppps) will
be more efficient. {8.7}

26 . The effectiveness of ’voluntary agreements on reduced use of ppps in land lease contract’
varies among member states and will highest in member states with a high percentage of
landowners with particular interest in the environment. {9.1}

27. The analysis of the Landell Mills study, together with work of LEI-DLO makes it clear
that application levels of ppps are farm specific and very dependent on crops and
cropping systems, which are also related to soil and climate. {3.3, 10.2}

28. There is a limited influence of the CAP on ppp use, which makes it not attractive to
change the application of ppps by means of a change of the CAP. {10.2}

29. It is possible to define three layers
46
 of additional policy instruments, which are in

decreasing order ’economically efficient and environmentally effective’. Each layer
consists of a mix of instruments, which can be operated at different levels (Federal,
National, Regional). {10.4}

30. The most attractive mix of instruments consists of ’Effectuating a uniform high value
added tax for ppps’, ’Encouraging member states to develop a ppp use/risk reduction
plan’, ’Stimulating research and policy of generating resistant cultivars and removing
sensitive ones’, ’Speeding up the review programme of Directive 91/414’, ’Recognition of
Integrated Farming/IPM’ and ’Stimulating test programmes in application technology of
ppps’. {10.4}

31. This report is more detailed with respect to the expected effects of policy instruments
than the OWD report and the CLM report. Still, information is lacking to make effective
statements on the costs per unit of reduction of several policy instruments. Besides that,
too strong a focus on this number might hurt an adequate long term ppp policy. The use
of more indicators will provide much better information. {10.4, 3.2, A.I}

                                                
     

46
 This report distinguishes three layers of ’economically efficient and environmentally effective instruments’.

The first layer seems most promising. If more severe reduction in use and risk of ppps are required, instruments
of the second layer should be added, etcetera. Table 10.4.1 gives a quick overview of the three layers.
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32. A focus on particular regional problems is always possible, but requires specific
information at regional level. The specific circumstances of a country like Spain, clearly
illustrate the specific important between erosion and using herbicides {10.5, A.VIII}

11.2 Recommendations

The recommendations are mainly based on the conclusions, but they often go one step further to
add a proposed initiative or policy step to the conclusions. At the end of each recommendation
we refer to one or more of the conclusions or other pieces of information. All recommendations
are numbered consecutively to make them easier to handle.

1. The available information with respect to ppp use and risk should be brought together in
an accessible database, which can be used for research purposes. However, data are often
quite different and more integration and a focus on the important issues is necessary.
Except for the area of observed environmental effects of ppps, there is plenty of informa-
tion available (but the research in this area is weak in part due to inaccessible data) which
can be combined for more integrated research. {C.1, C.4, A.III}

2. If the first recommendation is followed, several pieces of information gathering might be
stopped or should be integrated with this database. Data of ppp use categorized according
to classes of chemical composition should be added. Most relevant information in this
respect are regional or local information on pest pressure in different crops, weather
conditions and the broader set of agronomic and economic data, which form important
pieces of information for decisions by farmers and will stimulate research. {C.1, C.4}

3. The development of risk indicators, which provide information on the large variety of
important risk aspects in relation to ppp use should be encouraged, both at farm, local,
regional, national and EU level. {C.2}

4. It should be verified whether member states, given recent experiences with the review
programme, still agree on a twelve years implementation period for Directive 91/414.
{C.3, 4.1}

5. A classification of ppps (preparations) on substance intrinsic properties should be
stimulated further by the European Commission. The replacement of Council Directive
78/631 needs attention. {C.4, 4.3, 8.1}

6. Member states can be challenged by the European Commission to go further than use
reduction, by monitoring use on active substance level and by targeting additional risk
indicators. {C.8, 4.4}
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7. An overview of national/regional experiences in reduction of use and risk of ppps,
provided within a rather uniform framework and in an accessible language for potential
users in other parts of the EU is very useful. The task falls to the European Commission
to provide useful knowledge for local/regional and national participants in the ppp chain.
A first step could be made in the form of a Concerted Action. {4.4, 5.1, 6.2, 8.4}

8. The EU should participate in the further development of environmental quality limits and
indicators, particularly in relation to water contamination. {4.5}

9. Incorporating experiments with Individual Environmental Programmes at Farm level
within the framework of 2078/92 would stimulate a promising policy instrument that
deserves serious support. {C.10, 5.1, 8.6}

10. The European Commission can stimulate the process of within channel labelling by
subsidising R&D in this area. Being a voluntary programme a major requirement would
be a commitment or active participation from participants of the particular channels.
{C.11, 5.2}

11. The breeding for durable pest resistance and the use of partially resistant cultivars should
be stimulated, both by (continuing with) R&D and by researching and supporting
regulation mechanisms to restrict the use of sensitive cultivars. {C.12, C.13, 6.1}

12. The European Commission should stimulate the development of monitoring and warning
systems for air-borne pests. {C.14, 6.2}

13. The European Commission should (finally) make inspection programmes for application
equipment mandatory. Research on the implementation of improvements in application
technology should be stimulated. {6.5}

14. The European Commission is encouraged to open a discussion with the ppp industry on a
number of targeted items in use/risk reduction of ppps, like: the dealing with packaging;
solutions for risky ppps; solutions for minor use; developing a reliable indicator of
environmental pressure and; investigation of incidents caused by application of ppps, etc.
{C.19, 7.1}

15. The European Commission should strongly encourage a uniform high VAT percentage
within the EU. A differentiated VAT level, with a high percentage for high-risk ppps (but
with similar principles used by countries) may be encouraged as well. {C.20, 8.1}
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16. If programmes require financial support, a levy as operated by Denmark or Sweden
would raise sufficient funds. A clear targeting of funds is important to circumvent
acceptability problems. {C.21, C.22, 8.2}

17. Premiums to prevent water contamination can best be organised at a local level. If
reduction targets have been reached, they might be supported by the European
Commission. {C.23}

18. Effectiveness and efficiency of reduced ppp use land-lease contracts should be tested in
areas where those contracts are in operation or will be in operation. If serious obstacles in
land lease laws are observed, then harmonisation of these laws should be stimulated by
the EU. {C.26, 9.1}

19. Policy instruments like ’Recording of trade’, ’Labelling of ppp use’, ’Abolishing short-
term set aside’, ’Marketable permits’ and ’Insurance in yield risk’ do not deserve further
attention at EU level in relation to ppp policy. {C.5}

20. An additional reduction of ppp use can start with the first layer, defined in section 10.4.
This layer consists of: Speeding up the review programme (1b); Encouraging use/risk
reduction plans (6); Starting a programme on resistant and sensitive cultivars at EU level
and at national/regional level (11a,1); Recognition of Integrated Farming/IPM-initiatives
(12b,1); Stimulating tests programmes in relation to application technology (13,1) and;
Introducing a uniform high VAT for ppps; (18a,1). Here we assume that the EU provides
a 25% compensation of the costs of an approved ppp reduction plan. {C.29, C.30, 10.4}

21. A second layer of policy instruments would be required if targeted use reductions go
above (say) 20 or 30% level. The most important function of the European Commission
is here: defining the most suitable levy (18b,1), also in relation to the VAT on ppps, and;
exploring the possibilities of a covenant with the ppp industry (16d). {C.29, 10.4}

22. For the regional instruments within the first and second layer, the European Commission
should develop a directive to define the conditions and the related compensations at
national and/or regional levels. Special attention should be given to Integrated
Environmental Programmes at Farm level, which serve a broad range of environmental
problems. {C.10, C.30, 10.4, 10.5}

23. Specific regional problems of ppp use can be tackled by several instruments. The most
preferable set depends on the particular situation. The European Commission may foster
such developments by taking a share (say 25%) of the costs, where comparisons are made
to the costs and targets of a ’standard’ ppp use/risk reduction plan. {10.5}
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24. A larger levy, collected at EU level, might be used if: (1) the EU compensates a larger
share of the national or regional costs; (2) rather large reductions in use/risk of ppps are
required, and: (3) there is a tight budget constraint on the EU or national governments to
finance programmes to realize these reductions. {C.32, 10.4, 10.5}

25. Before deciding on levies, a prior investigation of the levy basis (sales revenue, quantity
of active ingredient, a mix of sales and quantities or a classification based on Directive
67/548/EEC or a renewed classification system) is advisable. {C.21, C.22, 8.2}
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Additional EU policy Additional to the current EU regulatory framework and in particular
to Directive 91/414’s authorization policy

ADI Acceptable Daily Intake. A measure for impact on human health
arising from residues (CLMa, 1994, p. 19).

AOEL Acceptable Operator Exposure Level. The AOEL is the maximum
amount of active substance to which the operator may be exposed
without any adverse health effects. The AOEL is expressed as
milligrams per kilogram body weight of the operator. The AOEL is
based on the highest level at which no adverse effect is observed in
tests in the most sensitive relevant animal species or, if appropriate
data are available, in humans. A measure for impact on human health
arising from ppps (CLMa, 1994, p. 18).

AS/AI Active substance. Substance or micro-organism including viruses,
having general or specific action against harmful organisms. Also
Active Ingredient (CEC, 1991c).

BEP Best Environmental Practice (CLMa, 1994, p. 55).
Bioppps Preparations of micro-organisms or viruses. See further ppps.
Channel Marketing Channels can be viewed as sets of interdependent organiz-

ations involved in the process of making a product or service
available for use or consumption. Channels not only satisfy demands,
by supplying goods and services at the right place, quantity, quality,
and price, but they also stimulate demand through the promotional
activities of the units constituting them. Therefore the channel should
be viewed as an orchestrated network that creates value for the user
or consumer through the generation of form, possession, time, and
place units (Stern and El-Ansari, 1992, p. 1)

CDA Controlled Droplet Application (CLMa, 1994, p. 49).
Chemical load The chemical load is the cumulative weight of active ingredient

applied per hectare of crop per farm (Landell Mills, 1996).
Cross-compliance ’Cross-compliance’ is the attachment of environmental conditions to

agricultural support policies (Baldock, 1995, p. i). The term environ-
mental cross-compliance is perhaps more precise. In the European
Union debate the term cross-compliance and environmental
conditionality are often used interchangeably to describe the linking
of a farmer’s eligibility for agricultural subsidies to environmental
conditions (Baldock, 1995, p. 5).

Cultivar Synonym for variety. Taxonomical unit within species. Stable
product of breeding activities

DSS Decision support system.
EBDC-fungicides EthyleneBisDithioCarbamates (zineb, maned, mancozeb).
ECPA European Crop Protection Association
EIF European Initiative for Integrated Farming. EIF brings together the

organisations that aim to promote Integrated Farming in six
European countries (Germany, Great-Britain, Spain, Sweden,
Luxembourg and France).
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EIQ Environmental Impact Quotient. The Environmental Impact Quotient
(’EIQ’) is a proposed system of comparing ppps on the basis of their
known toxicological properties, characteristics and behaviour in the
environment. An EIQ is determined for each ppp on the basis of farm
worker, consumer and environmental exposure components. The
average relative toxicities are added together to arrive at a single
numerical value for each ppp. This value is multiplied by its use rate
and frequency of application to arrive at a final EIQ value for each
ppp in a specific cropping system. This enables different ppps to be
compared, with those having low values being safer than those
having high values (OWD, p. 23; Kovach et al. 1992; Dushoff et al.,
1994).

Environmental Load Observed (or Predicted) Environmental Concentration of a com-
pound (ppp) in an environmental compartment.

Environmental Yardstick Variant of EIQ, related to the Dutch authorization procedure. This
yardstick assigns environmental impact points (EIP) to ppps for the
risks for leaching to the groundwater, the risks for soilorganisms and
the risks for waterorganisms (Reus and Pak, 1993).

EPIPRE Integrated disease and pest management system for winter wheat,
fully computerized, based on on-line calculations of costs and
benefits of ppps.

EPPO European and Mediterranean Plant Protection Organisation (CLMa,
1994, p. 31).

EU/EC/EEC In this report the reference EU is used, where formally speaking EC
should be used. The European Union is part of the so-called first
pillar of the European Union, as established by the Maastricht Treaty,
and is characterised by supranational decision-making. The pillar
comprises (i) the European Communities, made up of the European
Community (EC) [which used to be the European Economic
Community before the Maastricht Treaty: Treaty on European
Union, Title II, Art. G(A)], the European Atomic Energy Community
(Euratom) and the European Coal and Steel Community (ECSC); (ii)
a Common Foreign and Security Policy (CFSP), and (iii) cooperation
in the fields of Justice and Home Affairs. For the second and third
pillar intergovernmental decision-making applies. (Van der Zee,
1997, p.  135, 183)

Exposure assessment The determination of the emissions, pathways and rates of movement
of a substance and its transformation or degradation in order to
estimate the concentrations/doses to which human populations or
environmental compartments are or may be exposed (Directive
93/67/EEC)

Farm management Analyses farmer’s behaviour with respect to input, output and
technology, also in relation to prices, objectives and (for example)
environmental effects.
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GAP Good Agricultural Practice. With regard to regulation of ppps this
term is only used in the UP, to regulate the impact on health (art.
2.4.2.2.: the proposed good agricultural practice). This is however an
exception. In the other articles of the UP the regulation uses the term:
proposed (conditions of) use. The term Good Agricultural Practice is
more commonly applied in the regulation of diffuse nitrate pollution.
In this context it is an application of the concept of best
environmental practice, which is applied in industry, to agriculture
(CLMa, 1994, p. 55).

GPPP Good Plant Protection Practice (see GAP).
Hazard (identification) Hazard is a function of toxicity and exposure and as such demon-

strates a potential rather than a reality (Johnen, 1995). Hazard
identification is the identification of the adverse effects which a
substance has an inherent capacity to cause (Directive 93/67/EEC).

Hazard Quotient Exposure Toxicity Ratio. A measure for the impact on non-target
species like bees (UP).

Indicator A measurable or quantifiable characteristic to measure progress
towards a particular (set of) objective(s) (synonym for parameter,
OWD, p. 14, 26)

IF (ICM) Integrated Farming (Integrated Crop Management). A comprehen-
sive system of modern farming husbandry balancing economic
production with environmental responsibility (EIF, 1995).

IPM (IC,IPP) Integrated Pest Management (Integrated Control, Integrated Plant
Protection). The rational application of a combination of biological,
biotechnical, chemical, cultural or plant-breeding measures whereby
the use of chemical ppps is limited to the strict minimum necessary
to maintain the pest population at levels below those causing econ-
omically unacceptable damage or loss (CLMa, 1994, p. 55)

IOBC International Organization for Biological and Integrated Control
(CLMa, 1994, p. 55).

JWP Joint Working Party of the Committee for Agriculture and the Envi-
ronment Policy Committee (OECD) work on the development of
agri-environmental indicators. The purpose of the JWP is to identify
an optimal mix of agricultural and environmental policies, by
examining how agricultural policies affect the environment, and how
environmental policies affect agricultural costs, production and trade.

Levy (financial, regulatory) The term ’levy’ comprises ’taxes’ and ’charges’, which cover all
compulsory, unrequited payments, whether the revenue accrues
directly to the Government budget or is destined for particular
purposes (e.g. earmarking) (CEC, 1997, p. 3, 4). The main focus of a
financial levy is to generate money for particular targets. The main
objective of a regulatory levy is to influence the behaviour of farmers
in such a way that the use and risk of ppps is reduced.

MAC Maximum Admissible concentration (CLMa, 1994, p. 18)
Maximum Acceptable concentration (Heinz-a, 1995, p. XVIII).

MCLG Maximum Contaminant Level Goal (ordered by US EPA)
Metabolite A break down product of an AI or a ppp.
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Minor use Condition for off-label use (CEC, 1991c).
MJPG/MYCPP/LCPP Meerjarenplan Gewasbescherming / Multi Year Crop Protection Plan

/ Long Term Crop Protection Plan. The ppp reduction plan of the
Netherlands (CLMa, 1994, p. 35; Oskam et al., 1992, p. 2).

MRL Maximum Residue Level.
ms Member state(s) of the EU (or OECD).
n.a. Not available.
n.r. Not relevant.
OECD Organization for Economic Co-operation and Development. OECD

has initiated work in the area of ppps to improve the international
harmonization of pesticide testing and assessment procedures. The
Pesticide Programme includes development and revision of the
OECD Test Guidelines, surveys of data requirements for pesticide
registration, development of environmental hazard/risk assessment
procedures, co-operative risk reduction and the re-registration of
existing ppps. The Pesticide Forum reviews progress made within the
Pesticide Programme twice a year.

Objective Refers to the endpoint which a strategy or policy aims to achieve (OWD, p.
17)

Off-label use According to Directive 91/414, article 9(1) it is possible to extend the field
of application of an authorized ppp. The member states can allow
such a wider use of an authorized ppp and are obliged to allow such a
use, when it is in the interest of the public. The following conditions
must be fulfilled: (1) The product is already authorized; (2) Docu-
mentation is available to support the proposed extension of the field
of application; (3) Health and environmental consequences of the
expanded use is taken into consideration; (4) The intended use is
minor in nature; (5) The user has received complete information
about the use of the product, additional to the label. Permission for
off-label use can only be applied for by others than the
producer/importer, for instance professional agricultural organiz-
ations (CEC, 1991c; Bromand, 1996).

Packaging All products made of any materials of any nature to be used for the
containment, protection, handling, delivery and presentation of
goods, from raw materials to processed goods, from the producer to
the user or the consumer (CEC, 1994f).

Parameter Synonym for indicator.
Pest Pest includes all noxious organisms (insects, diseases, weeds, etc.)

that cause damage to man, livestock, crops and property (Norton and
Mumford, 1993).

Pesticide Forum The Pesticide Forum reviews progress made within the OECD
Pesticide Programme twice a year. About ninety participants join the
meeting, most of them are representants of OECD member states.

PRA(s) Pesticide Registration Authorities (OWD, 1996, p. 45).
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Proper use Proper use of ppps includes compliance with the conditions
established in accordance with Article 4 of 91/414 and specified on
the labelling, and the application of the principles of good plant
protection practice as well as, whenever possible, the principles of
integrated control.

ppp Plant protection product. Active substances and preparations
containing one or more active substances, put up in the form in which
they are supplied to the user, intended to protect plants or plant
products against all harmful organisms.

ppps Plant protection products.

Principles of European environment policy:

- High level of protection principle
Article 100 in the Treaty provides that the internal market proposals
from the Commission shall be based on a high level of environmental
protection. Article 130r(2) refers to the Community, that is inclusive
the Council.

- PPP The polluter pays principle. This is one of the cornerstones of Union
environment policy. It is the principle of charging the polluters to
encourage them to reduce that pollution and endeavour to find less
polluting products or technologies.

- Precautionary principle Another principle of EU environmental law. This means that if there
is a strong suspicion that a certain activity may have environmental
harmful consequences, it is better to act in a legally way before it is
too late, rather than wait until scientific evidence is available. It is
better to be safe than sorry.

- Prevention principle This principle allows action to be taken to protect the environment at
an early stage. It is now not only a question of repairing damages
after they have occurred, but to prevent those damages to occur at all.
This principle is not as far-reaching as the precautionary principle. It
means in short terms: it is better to prevent than repair.

- Source principle The environmental damage should preferably be prevented at the
source, rather than by using the ’end of pipe technology’. This
principle also implies a preference for emission standard rather than
environmental quality standards, especially to deal with water and air
pollution.

- Principle of proportionality This is one of the most oft-invoked principles. The principle holds
that ’the individual should not have his freedom of action limited
beyond the degree necessary for the public interest’.

PRP (Danish) National Action Plan (OWD, 1996, p. I/1-8).
Recycling The processing of a production process of the waste materials for the

original purpose or for other purposes (CEC, 1994f).
Reuse Any operation by which packaging is refilled or used for the same

purpose for which it was conceived (CEC, 1994f)
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Recovery Any of the applicable operations provided for in Annex II.B to directive
91/156/EEC (CEC, 1994f; OJ L78, 26.3.91, p. 37). Recovery
includes recycling.

Resource costs Costs of production factors used in a production and/or adminis-
trative process.

Risk (characterization) The likelihood or probability for the hazard or harm to actually occur
and it can be expressed in either qualitative or quantitative terms
(Johnen, 1997).
The estimation of the incidence and severity of the adverse effects
likely to occur in a human population or environmental compartment
due to actual or predicted exposure to a substance. Risk
characterization may include risk estimation, the quantification of the
likelihood (Directive 93/67/EEC).

Risk assessment Three stages can be distinguished (Johnen, 1997): (1) establishment
of compound specific toxicity; (2) evaluation of hazard; (3)
assessment of actual risk.
Risk assessment includes: hazard identification; dose - response
assessment (as appropriate); exposure assessment; risk character-
ization; integration (as appropriate) (Directive 93/67/EEC).

Risk management Risk management involves the consideration of social, political,
economic, and technical factors, along with risk assessment results,
in determining how to control risks. In undertaking risk management
the public perception of risk should not be neglected (Maxwell, 1994,
p. 3).

Subsidiarity principle The principle that action should be taken at the Community level
only if - and as far as - the objectives of an action cannot be achieved
by member states. It is a principle that favours policy measures at
decentralized level.

Toxicity Toxicity is an intrinsic property of a substance (Johnen, 1997).
TER Toxicity Exposure Ratio. A measure for the impact on non-target

species like birds, fish, Daphnia, algae, earthworms (UP).
UNEP United Nations Environment Programme.
Unification Scientific cooperation and equivalence are three approaches to

harmonize within the EU. Unification addresses three areas: rules,
resources and structures. Until now most effort has been spent on
rules. In the near future unification of resources and structures will
become more important (Houghton, 1994).

UP Uniform Principles. ANNEX VI of Directive 91/414/EEC lays down
uniform principles aiming to ensure that the member states, in
deciding on authorizations of ppps, apply the requirements of Article
4 (1)(b), (c), (d) and (e) of the Directive in an equivalent manner and
at a high level of protection of human and animal health and the
environment sought by the Directive. A division is made in
evaluation and decision-making; in general principles and in specific
principles (CEC, 1994d).



Glossary226

Uppsala workshop The purpose of this workshop was to identify projects which could be
undertaken by governments, international organizations, and others
to reduce risks associated with pesticide use in plant protection.
Presumption of this workshop was that even within the context of a
sound registration system, pesticide use in plant protection is
generally associated with a certain level of risk, and that actions can
be taken to reduce this risk (OECD, 1996d).

VAT Value Added Tax.
WHO World Health Organisation.


