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Part 1.  Report of the Workshop Plenary

Introduction and Background

This report presents the results of the 2nd OECD Workshop on Pesticide Risk Indicators, held
in Braunschweig, Germany on 1-3 June 1999.  The purpose of the workshop was to advance
OECD work on pesticide risk indicators, by reviewing progress to date and recommending
avenues for future work.  In particular, the workshop reviewed the outcome of a project on
pesticide aquatic risk indicators, which was carried out in response to a recommendation
made by the 1st OECD Workshop on Pesticide Risk Indicators, held in Copenhagen in April
1997.

The workshop was organised by the OECD Working Group on Pesticides and was hosted by
the German Federal Biological Research Centre for Agriculture and Forestry (BBA) and the
German Ministry of Agriculture.  The workshop was chaired by Dr. Wolfgang Zornbach of
the Ministry of Agriculture.  Professor Dr. Fred Klingauf, President of the BBA, and Dr. Ralf
Petzold, Head of the Ministry of Agriculture’s Division for Plant Protection, gave opening
speeches.

Sixty people attended the workshop, including government officials from 17 OECD countries
and representatives of the European Commission, the United Nations Food and Agriculture
Organisation, and the pesticide manufacturing industry.  A list of the workshop participants is
attached in Annex 1.

The principal papers used in the workshop were:

• The report of the aquatic risk indicators project,
• The report of a survey of pesticide risk indicators developed and used in OECD countries,
• The report of the Copenhagen workshop.

In keeping with the goals of the OECD Working Group on Pesticides, the workshop focused
exclusively on pesticide risk indicators designed for use as government policy tools, i.e. for
tracking pesticide risk trends over time at a national or regional level, using data on pesticides
that are generally available to OECD governments.

Workshop Objectives

The workshop had three objectives.

The first was to review the outcome of the pesticide aquatic risk indicators project, carried out
between March 1998 and May 1999 by an Expert Group created by the OECD Working
Group on Pesticides.  The project reviewed possible indicator approaches and designed three
contrasting indicators that could be used to track pesticide risk trends in the aquatic
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environment.  The project tested and evaluated the indicators using real data on pesticide risks
and use.

The second objective was to review the principles for developing and using indicators adopted
in Copenhagen.  The workshop was asked to revisit these principles to see if they were still
applicable, in light of the experience gained in the aquatic indicators project and in individual
OECD countries that have worked with indicators.  The workshop also reviewed the criteria
for indicators adopted by another OECD body, the Joint Working Party on Agriculture and
Environment.

The third objective was to recommend how the OECD Working Group on Pesticides should
proceed with its work on pesticide risk indicators.

Workshop Format

The workshop was held in alternating plenary and breakout group sessions.  It included two
key plenary sessions:  the opening session on Day 1, which presented the results of the aquatic
indicators project, and the opening session on Day 2, which summarised the results of the
survey of national pesticide risk indicators and had presentations from eight countries that
have developed national indicators.  Following these and the other plenary sessions, the
workshop participants split into four breakout groups to discuss the issues in detail.  The
breakout groups provided a record of their discussions both in oral presentations to the
workshop plenary, and in the written reports attached in Part 2 of this report.  The breakout
group reports, and the plenary discussions of them, served as the basis of this report.

Conclusions

1.  Outcome of the Aquatic Risk Indicators Project

The workshop agreed that the OECD project on pesticide aquatic risk indicators had been a
successful project and had produced much useful information.  The workshop agreed that by
investigating the main approaches that could be used in aquatic risk indicators, the project had
saved a great deal of time for individual countries that would otherwise have had to
investigate these same approaches.  Moreover, the workshop noted that the Expert Group and
consultants that carried out the project offered a greater range of expertise and experience
than would likely have been available to individual countries.  The workshop commended the
Expert Group and consultants for a job well done.

2.  Confirmation of the Copenhagen Principles for Developing and Using Indicators

The workshop agreed that the three indicators developed in the OECD aquatic indicators
project adhered to the Copenhagen principles for developing and using indicators.  The
workshop confirmed that these principles remained valid and pertinent, though they may
sometimes be difficult to adhere to.
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The workshop underscored the importance of certain of the Copenhagen principles, namely
that:

• indicators should be neither too simple nor too complex

• the methodology used in indicators should be clear and the data put into them
available and reliable

• the outputs of indicators should be easily understood by government officials and
stakeholders

• all terminology should be explained clearly.

The workshop also reaffirmed the Copenhagen workshop’s statement that the main purpose of
any risk indicators developed by the OECD Pesticide Programme should be to combine
information on pesticide risk (hazard and exposure) with information on pesticide use, in
order to track risk trends over time.  Indicators would therefore complement, not duplicate,
pesticide risk assessment and registration, and could help national governments to:

• identify potential trouble spots and areas where risk reduction might be needed
• monitor the impacts of pesticide policies and programmes
• communicate the aims and results of pesticide policies and programmes
• obtain information about aggregate risk associated with use of multiple pesticides
• compare risks associated with different pesticides and different situations
• provide information for other types of indicators, such as indicators of advances in

integrated pest management.

The workshop found that the aquatic risk indicators developed in the OECD project also
adhered to the criteria for indicators adopted by the OECD Joint Working Party for
Agriculture and Environment, in that the indicators are:

• policy relevant – because they respond to risk reduction measures
• measureable - because they use data that exist
• analytically sound - because the results can be interpreted in a meaningful

way, using knowledge of pesticide toxicity, fate and use
• usable at different levels of aggregation – because they were so designed.

3.  Lessons learned About Developing and Using Pesticide Risk Indicators

Based on their discussion of the OECD aquatic indicators project and of individual countries‘
experiences with pesticide risk indicators, the workshop expanded the Copenhagen principles
with the following `lessons learned‘:

Indicator design and intrepretation

• When designing an indicator, it is very important to be clear about the indicator’s purpose.
The purpose will help to determine how sophisticated a methodology is needed and how
much and what types of data are needed.
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• When interpreting and communicating indicator results, it is again important to be clear
about the indicator’s purpose.  Different purposes may require different ways of
presenting results.

• OECD governments need to learn how to use pesticide risk indicators, and how to
interpret and communicate their results and limitations.

Missing data

• Missing data can be a significant barrier to the use of indicators.  Both the Expert Group
and individual countries reported problems with missing data.  Activities that would lead
to more complete and useful data would be very helpful to the successful use of
indicators.  For example, it would be useful to develop a shared database on pesticide
properties, starting with existing databases (including that developed for the aquatic
indicators project), although the work to create and maintain such a database would be
substantial.  In the meantime, indicator users should state clearly what they did to
estimate, or compensate for, missing data.

Limitations and drawbacks of indicators

• Indicators can be useful as signposts and analytic tools, but they are crude measures and
should not be the sole basis for decision-making.  Risk trends and and other information
shown by indicators should be confirmed by a closer investigation before regulatory
action is taken.

• Indicators are just relative measures, not exact measures of real risk, and some see this as
problematic.  Whether or not it is important for an indicator to correspond closely to real
risk depends upon the purpose of the indicator and how it is used.

• Different indicators provide different results, and it is not yet possible to say which results
are most accurate.  The workshop observed that this could reduce confidence in the
reliability of indicators and make their results difficult to communicate.  On the other
hand, given the real-life complexity and uncertainty of risk, the workshop noted that using
several different indicators could provide richer information than could be obtained from
just one indicator, and could promote improved decision making.  In other words, several
„alarm systems“ would be better than one, lowering the chance of missing something
important.

Validation of indicators

• It would be valuable to validate indicators, but this might not be possible in the classic
sense.  Monitoring should be done to check indicator results.

• Apart from being consistent with regulatory risk assessment, indicators should
complement (and not contradict) other risk reduction policy tools.

Hidden benefits of indicators

• Working with indicators can increase knowledge about how pesticides are used, and can
lead to better coordination among agencies within individual countries or to creation of
better databases.
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4.  Demand for Indicators

The workshop observed that there seems to be a general demand for pesticide risk indicators,
that the level of activity on indicators has increased greatly since the Copenhagen workshop,
and that interest among most OECD countries is high.  Within the OECD there is a wide
range of experience:  some countries have a great deal of experience in developing and using
indicators, whereas others are just at the beginning stages and would like to progress.

In light of this, the workshop concluded that it would be valuable for OECD countries to
continue to work together on developing pesticide risk indicators in other areas, using the
same approach used in the aquatic indicators project.  The workshop acknowledged that
developing and using indicators required "learning by doing", and that it was important for
OECD countries to continue the cooperation and momentum created by the aquatic indicators
project and the Braunschweig workshop.

Recommendations

1.  Aquatic Risk Indicators

The workshop recommended that the OECD Working Group on Pesticides undertake a pilot
project in which countries could try using all three indicators developed in the OECD aquatic
risk indicators project.  The workshop recommended that the Working Group develop a
project proposal and create a steering group (possibly drawing from the Risk Reduction
Steering Group and the Indicator Project Expert Group) to direct and oversee the project.

The workshop recommended that the project:

• include all three aquatic risk indicators, the simplified versions of these indicators, and
possibly other selected indicators (the other indicators could be piloted together with the
aquatic indicators, either exclusively by the countries that developed them or by other
project participants as well)

• include training on the indicators developed in the course of the project

• be designed so as to allow countries to participate at different levels, e.g. as active
participants or observers

• include interim as well as final reports, a means for the project participants to compare
results of the project, and a mechanism for non-participants to obtain information about
the project and its results.

Before initiating the pilot project, the workshop noted that, within reasonable timelines,
OECD would need to:

• identify the work items, possible costs, resources and expertise needed to participate in the
project
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• allow countries sufficient time to decide whether to participate

• create a user-friendly interface for the indicator program used in the aquatic project.

2.  Terrestrial and Human Health Risk Indicators

The workshop agreed that:

• although the Working Group on Pesticide should give priority to the work on aquatic risk
indicators, it would be useful to begin work on terrestrial and human health indicators as
soon as time and resources permit

• in preparation, countries already working with such indicators could share their
experience, and the Working Group could collect and distribute information on such
indicators and on post-registration information (e.g., monitoring).

3.  Completion of Current Projects

The workshop recommended that the Working Group on Pesticides:

• complete and publish the Aquatic Indicators Project Report

• complete and publish (all or parts of) the OECD Survey of National Pesticide Risk
Indicators.
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Part 2.  Reports of the Breakout Groups

Report of Group 1

Session 1: Application of the (OECD) Aquatic Risk Indicators

To start, Group 1 began by sharing their experiences with, perspectives on, and interest in, the
development and use of pesticide risk indicators. The Group represented a wide spectrum of
experience, with some members having significant experience in developing and using
indicators and others being at more beginning and intermediate stages. Members of the Group
also brought experience in hazard indicators based on toxicity for human beings, toxicity to
main non-target arthropods and risk of contamination of ground water.

All of the Group had a clear interest in learning from the efforts of others and in using the
results of the workshop to further their country’s, or organisation’s, work in this area.

The first breakout session addressed two questions:

1. what did members of Group 1 think of the three aquatic pesticide risk indicators
developed by the OECD Expert Group; and

2. how might these indicators be used within OECD countries.

The Group’s discussion in response to these questions is summarised below by key topics.

1          Complexity versus simplicity

The Group was concerned that the three indicators might be complex to use within a country,
primarily because of the detail of their construction and because appropriate data on both
pesticide use and properties are not already available in useable form. So the tasks of
gathering and preparing the data for use in these indicators may represent real challenges.

At the same time, the results, or outputs, of these indicators should be in a form that is readily
understood (simple) by administrative regulators (and policy makers) and which provides
meaningful information to help understand risk trends over time. In the case of these specific
indicators, the results were seen as fairly simple to grasp. However, to assure responsible
interpretation and use, a variety of other information and analysis would be important.

2          Indicators as signposts

The Group agreed that these indicators, and risk indicators generally, are really signposts and
not direct measures of risk. Consequently, they should only be used as analytical tools to raise
questions and trigger sharper and more focused thinking about complex risk issues, rather
than as answers in themselves. Much other information, of many types (as illustrated by the
examples in the Expert Group Report), must be brought to bear in interpreting and assessing
indicator results. Used in this way (peeling back the layers of the onion) indicators can
provide feed back to regulators that may allow countries to improve and redirect their risk
management efforts.
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3          Regulators need to learn how to use indicators

For many in the Group, there is currently little experience in using risk indicators as part of
the overall regulation of pesticides and management of risk. As a result, the Group felt
regulators would need to understand the limitations of these or other risk indicators. They
would also need to clearly know what risk concerns were of importance to them so they could
determine to what extent any set of indicators would actually provide information addressing
their concerns.

There was also discussion, but no general conclusion at this point, about the use of indicators
to help set risk management goals or to monitor progress in achieving them. There was also
some concern that risk indicators should reflect the specificity of each country or, for
example, the specific conditions of the countries of the mediterranean area.

4          Post-registration monitoring can complement risk indicators

Post-registration monitoring of ecological effects would be useful to assess what are the real
world effects of risk management efforts and whether risk indicators are reliable signposts.
The Group discussed a series of questions about whether current monitoring efforts are well
correlated with risk concerns and the need to co-ordinate monitoring activities with risk
indicator development and use.

5          Need for inter-agency partnerships

The discussion about monitoring led the Group to identify the need for better co-ordination
between government agencies. Better co-ordination might help increase the availability of
useful data for developing risk indicators. Although many agencies may currently collect data
of potential use, such data are not necessarily shared as effectively as they might be.  Better
co-ordinated data collection and sharing would also assist in more useful interpretation of
indicator results.

6          Validation

The Group briefly touched on the question of validation of the indicators. The general view
was that this would be an important aspect of determining the usefulness of the indicators and
future work associated with their acceptance and development. There was a concern as to how
trends in estimated risk could be validated. The Group did not have time to explore specific
concerns or approaches.

7          Use of risk indicators as communication tools

The characteristics of risk indicators which can make them useful analytical tools to sharpen
thinking also make them challenging to use effectively and responsibly as communication
tools for sharing information with the general public on risk trends and risk management
results. There was concern that, used improperly or without care, the public could be misled.
More thought needs to be given to these communication challenges.
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Session 2: Guiding Principles for Developing and Using Risk Indicators

The second breakout session addressed three questions:

1. what did members of Group 1 think of the indicators presented by a number of
countries;

2. what are the common experiences, problems, and lessons learned in developing and
using indicators; and

3. are the principles and criteria for indicators developed at Copenhagen and York still
appropriate?

The Group’s discussion in response to these questions was extensive and is summarised
below by key topics.

1          Extent of commonality

The Group considered that, despite obvious differences, there was still a lot of commonality
between the indicators. This was particularly so with respect to the use of sales data, toxicity
information, and exposure information in the development of indicators. Nevertheless, the
Group felt that the potential benefits of the indicators would be enhanced if the individual
indicators could be better aligned to achieve greater consistency in approach to the
development of such indicators. This might also alleviate concerns raised about the similarity
of results produced using different data bases and the comprehensiveness and scientific
validity of some of the indicators.

The Group also commented that a great deal had been learned and gained from just
developing the indicators. Some of the major benefits of indicators lie in the questions which
are raised in their development with respect to, for example, aspects considered during
assessment and registration. Another benefit lay in explaining differences as between
indicators.

The Group also expressed some concern about ways in which different variables were
combined or added and how to interpret results based on different
combinations.

2          Handling of Risk

The indicators were all designed to provide insights to relative changes in estimated risks
between different activities and/or over time. Despite the potential benefits of such insights,
the Group was concerned about the potential usefulness of the indicators with respect to their
ability to provide insights to actual risks. Insights to actual risks was considered by some
members of the Group to be the real test of the potential usefulness of the such indicators.

Another issue of potential concern was the ability of the indicators to separate out the
influence on intrinsic risk of area treated. For example, would the quantity of a pesticide
applied over a large area be inherently more risky than if the same quantity were applied over
a smaller area?

The Group also discussed the importance of ensuring a balance in the construction of the
indicators. This was particularly so with respect to ensuring that the methodology for
calculating the indicators was consistent with the quality of the data available. There was no
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point in having a sophisticated methodology if the quality of data would not justify any
confidence in the calculated indicator.

3          Purpose of indicators

The Group stressed, on several occasion, the importance of clearly specifying the objective(s)
of the indicator. Any comments about the usefulness of indicators should be in the context of
the purpose for which the indicator was developed.

The Group also stressed the need to engage stakeholders interested in the indicators at an
early stage in their development. Such would help to achieve greater ownership, the
development of more meaningful indicators, and limit the potential for the misuse of the
indicators.

The Group concluded that the pursuit of a single indicator would be inappropriate. Instead,
there were many reasons as to why countries might wish to develop indicators and any
indicator should be developed specifically to fulfil those reasons.

It was considered important that the policy type indicators would need to be complemented by
appropriate farmer decision making tools , so that risk reduction would be addressed at
source.

4          Communication and use of indicators

The Group considered that the development and use of indicators should be linked with the
assessment and registration of pesticides. The indicators should use, for example, the
information about risks developed in the registration process and the information contained
within the indicators should feed back into the regulatory activities and processes.

Some members of the Group believed that they would increasingly come under pressure to
develop ‘headline indicators’ for political purposes. Such a use would place tension on the
need to ensure that the indicators were developed from scientific foundations and the need to
have an indicator which could be readily understood by the general public. The potential
misuse of indicators in such circumstances was a matter of concern for the Group.

In the development and use of indicators, the Group considered that every effort should be
made to ensure that the indicators had credibility. This could be achieved, as noted above, by
engaging stakeholders early in their development. It would also be achieved by ensuring that
the way in which the indicator had been developed , and the data used, could be assessed and
verified by other interested parties (that is, the process for developing the indicator was
transparent).

5          Continued appropriateness of the Copenhagen and York Principles

Overall, the Group felt that the Copenhagen principles were still relevant and that only very
minor refinements were justified. These refinements related to ensuring that:

• the principles were applied in the context of the purpose for which the indicator was being
developed;

• clear and consistent ways were developed for dealing with missing data;

• the importance of establishing the credibility of indicators was highlighted; and
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• the establishment of a consistent understanding of terminology occurred at all levels, not
just international.

The Group considered that the York principles were less useful mainly because of their high
level of intent and associated lack of meaning. There was much discussion within the Group
with respect to the meaning of analytical soundness (especially compared with scientific
soundness) and measurability — the discussion remained unresolved.

Session 3: Next Steps for Aquatic Risk Indicators

The third breakout session addressed three questions:

1. is the proposed pilot project for using the aquatic risk indicators developed by the
OECD a good idea;

2. is the draft pilot proposal as presented a good idea or should it be modified and how;
and

3. should any of the indicators presented at this workshop be included in the pilot?

In discussing the “Proposal for a Project to Try Using the OECD Aquatic Risk Indicators” the
Group considered it essential that such a project needed to be carried out as a cooperative
project. It would not be possible for countries to do this independently of each other. The pilot
would be carried out using the presently available data base for pesticide toxicity, fate and
physico-chemical properties with the option for participating countries to add other pesticides
to the data base. Data on pesticide use etc would have to be prepared on a national basis.

Participants would have the further option to try other national indicators presented at the
Workshop. In addition to this it was suggested that there should be an option to incorporate
‘add-on’ modules (eg sediment), if desired, but not as a core part of the project.

In discussing the detailed project proposal, the Group suggested that OECD prepare an outline
Purpose and Scope of the project, so that the project participants could consider this in their
preparation for the meeting planned to start off the project and agree the full scope of the
project.

Taking advice from a member of the Expert Group, who developed the aquatic indicator, the
Group considered Step 4 of the proposal (training in the use of the computer programme) to
be essential, since, at present, only the CSL consultant had run the programme. It was,
however, pointed out that the fee for the training might prove to be a barrier to participation -
as might be travel cost etc associated with the project. The Group suggested that the Working
Group on Pesticides considered raising extra funds for the project.

The Group was doubtful about the estimated time required for the project. In fully scoping the
project, the participants should develop their own timelines and not be concerned with
planned meetings of the Working Group on Pesticides. In any case, the Group suggested that
the project should report progress etc to the Risk Reduction Steering Committee of the
Working Group on Pesticides in the first instance.

Concerning the final step (Step 6) of the proposal the Group discussed and agreed the
following amendments/modifications:
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• project participants to timetable Step 6 carefully

• there needs to be “time to think” and consider the results at national level including
those from optional testing

• all results to be reported back on including from optional testing

• prepare interim report(s) so that the project remains visible

• prepare one integrated project report for the Risk Reduction Steering Committee,
with Appendices covering individual participating countries contributions as
appropriate.

Recommendations

The Group recommends that:

• the OECD Pesticide Programme should proceed with the aquatic risk indicator
programme by carrying out the proposed pilot project taking into account the
improvement suggestions made by the Group;

• the OECD consider establishing a fund for the project rather than rely on the
resources of participating countries;

• the resource implications, both in terms of cash and staff cost/time, are moore clearly
and fully outlined;

• a user-friendly software is delivered to finish off the work of the Expert Group and
be available for the start of the pilot project.

Session 4: Planning for Terrestrial and Health Risk Indicators

The fourth breakout session addressed three questions:

1. should the OECD Pesticide Programme initiate work on terrestrial and/or human
health risk indicators;

2. if so, how and when; and

3. who would like to participate?

The Group’s discussion in response to these questions was assisted by the following proposed
priorities presented by a Group member; these formed the basis of the Group’s considerations
and recommendations.

I. evaluate experiences made in the development and application of aquatic pesticide
risk indicators;

II. develop terrestrial risk indicators;

III.  implement post-registration procedures for the collection of relevant human data; and

IV. develop human risk indicators for operators using relevant human data.

The Group’s discussion in response to the above is summarised below by key topics.
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1          Further work on indicators

The Group was in strong agreement that any further work on indicators by the OECD should
concentrate on aquatic risk indicators before starting work on other indicators. Given the
investment in the aquatic risk indicators, it was important to ensure that all of the potential
benefits from this work were realised before starting new work.

The Group noted that some countries have already developed, or were in the process of
developing, other indicators. Such work was of interest to all member countries and should be
encouraged. The Netherlands, for example, was ready to start developing terrestrial indicators.

The Group also noted that the state of readiness of member countries to develop terrestrial and
human health indicators was not as well advanced compared with aquatic risk indicators.
Nevertheless, if human health indicators were to be developed, operator exposure was likely
to be the next aspect for which a risk indicator could be developed at the OECD level — there
was already a lot of information available and a number of countries were interested in the
development of such an indicator.

The Group concluded that work on terrestrial and human health risk indicators could proceed
in parallel because the development of one was not dependent of the development of the
other. They required different information and expertise to develop.

2          Post-registration activities

The Group considered in some detail the importance post-registration risk reduction and
monitoring activities, with a number of countries outlining their activities in this area. Many
of these activities were either just being developed or just implemented; worker exposure was
an aspect of particular interest.
The activities included:

• adverse human health and environmental events reporting programs;

• more effective control of use activities;

• competency requirements for those using chemicals;

• education and training; and

• monitoring programs.

Some members of the Group considered that such activities were either more important than
the development of indicators per se, or a necessary prerequisite to gain the information
required for the development of terrestrial and human health indicators.

3          Recommendations

The Group concluded that it would be essential for the OECD to play an active role in the
development of pesticide risk indicators and recommended that:

The OECD continue to facilitate and the collection and distribution of information on:

• indicators being developed by member countries;

• post registration risk reduction and monitoring activities, and
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• education and training (including competency requirements.

Group 1 Participants

Chair:  Anne Lindsay (United States)
Rapporteurs:  Ray Jeffery (Australia),

Bernhard Johnen (GCPF)

Enrico Kiefer (EG*)
Dik van de Meent (EG*)

Bob Abel (United Kingdom)
Mikael Bjork (Sweden)

Jouni Rokkanen (Finland)
Jakob-Peter Hansen (Eurostat)
Thomas Moeller (Germany)

Fatima Rocha (Portugal)
Laure Souliac (France)

EG* = member of or consultant to the Expert Group for the
OECD Pesticide Aquatic Risk Indicators Project
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Report of Group 2

Session 1: Application of the (OECD) Aquatic Risk Indicators

Some members of Group 2 were concerned about different indicators showing different
trends. But having different indicators may also be an advantage to identify risks form
different angles and it could be useful to combine them with other measures of environmental
impact.

Therefore validation was considered to be an important issue but it was recognised that it
could be difficult to compare indicators with nature. There are many different ways to
possibly validate them. If countries test indicators in a pilot project, the collection of existing
monitoring data should be encouraged which could be compared with indicators.

The following points were identified to be important when developing indicators:

• A pilot phase is needed to investigate the indicators.

• The indicators could be used as tools which facilitate communication within expert
groups. They get experts within countries together to discuss a difficult topic. This
discussion should include stakeholders and decision makers.

• The output should be simple to explain to politicians and the public. When choosing an
indicator it would be most likely that people (politicians) will prefer the simplest.

• The projects indicators should be compared to simpler ones that have already been used
because they may give the same answers. Indicators should include three main
components, which are use, toxicity and fate.

The Group recognised that the lack of resources can be a barrier.

Some other thoughts of the Expert Group members were:

• REXTOX uses true values and therefore is perceived to be more real (and more linked to
the use of pesticides).

• SYSCOR is a different way of thinking.

• Different uses of the indicators may need different levels of resources.

• In addition to indicators we need also to measure environmental impact.

• Indicators will show trends and can help to identify the methods to reduce risk in effective
ways.

• Indicators are desired to assess post-registration risk management.

• Indicators are designed to look at the whole picture of changes in agricultural practices
(but compliance with buffer zones will be difficult to determine).
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Session 2: Guiding Principles for Developing and Using Risk Indicators

The Group stressed that there is a need to continually remind ourselves of the objectives of
indicators (keeping in mind they are for political purposes). Terminology needs to be clearly
defined.

There was a concern by some members of the Group that the use of indicators may be seen as
contrary to the registration process. But during the registration process not all risks of
pesticide application are taken into consideration and we need a post-registration tool for
policy evaluation. Also, many compounds have not gone through the registration process
(yet).

Simplicity has to be balanced against complexity. Only data which are important and essential
should be included in the index calculations.

The guiding principles and criteria for indicators developed at Copenhagen were confirmed
by the Group to stand up against a check. But it was recognised that there has to be a
combination or aggregation of information in indicators at a certain level and that a good
database is very important. Indicators should be used in conjunction with other information on
pesticide use and risk.

Some other thoughts of the Expert Group members were:

• Indicators show only “potential” risk but not real risk. They should consider uncertainty
(probability factor).

• There are differences in how components are combined in indicators and what input
parameters are included. This gives different results but allows for cross checks.

• More simple indicators may miss some trends. But indicators like “area treated” or
“frequency of treatments” could be a first step approach.

• Indicators need to be validated with monitoring data.

• Goals for “ Risk-Reduction” programs of governments may be linked to indicators. They
can be used to see if objectives have been reached. However the objectives may not make
sense or may change and depend upon political decisions.

• Indicators have to be transparent so that results can be checked (we need to keep the
layers of the onion).

Session 3: Next steps for Aquatic Risk Indicators

The Group members expressed a general interest to go ahead with a pilot project. They
emphasised that the necessary modifications should be done before it starts but no more
modifications should be made during the pilot phase. To avoid additional travelling there
should preferably be just one training session.

The Group recommends that:

• Countries are interested to compare the OECD indicators with their own (or other)
indicators and they should be able to do so.
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• Common goals should be set to allow comparisons at the end of the pilot phase but they
should not restrict countries to do their own testing. What should these common goals be?

• Each country in the pilot phase should keep track of the resources spent in order to help
planing for the development of indicators in other areas.

• The participants of the pilot project should come back together at step 6 of the indicator
trial proposal to discuss and compare their experiences and to make recommendations on
further action.

• The pilot project could start as early as September 99 but should be flexible to allow
countries to join in later.

Session 4: Planning for Terrestrial and Health Risk Indicators

The Expert Group agreed that there is a need to consider more aspects of the environment
than just the aquatic compartment and hence that there is a need to have indicators for
terrestrial and human health. However, time and resources were concerns, and it was agreed
that only one project should be done at a time.

As a first task the project on aquatic indicators should be finished, but at the same time it
would be useful if countries start thinking about human health and terrestrial indicators.

A first step should be to gather information about what work has already been done in
indicator development in these areas.

It turned out that Canada and the Netherlands are working on bird indicators, Denmark has
worked on terrestrial indicators, Norway has included terrestrial aspects in their indicator and
Germany (Gutsche) has developed the “cake- concept”.

The Group felt that exposure would be much more difficult to tackle in developing terrestrial
and human health indicators than it is the case with aquatic indicators.

With regard to development of terrestrial and human health indicators the following points
should be considered:

• Before starting developing indicators the availability of data should be determined.

• A modular approach should be followed and the expertise already developed for aquatic
indicators should be passed on.

• In the terrestrial area both direct and indirect effects should be considered.

• There is a need for more indicators for the terrestrial environment (e.g. birds, earthworms,
bees).

• There may be a need for more than one indicator for human health (e.g. consumers, farm
workers, bystanders).

It was agreed that a common database would be very helpful and it might be a task for OECD
to co-ordinate such a project. Industry involvement should also be considered. The following
questions (and probably many more) need to be addressed: - What elements will go into the
database? - Who will take part? - How to screen the data?
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Report of Group 3

Session 1:  Application of the Aquatic Risk Indicators

1.  Questions to the members of the Expert Group on the risk indicators?

The Group asked the Expert Group members a number of clarifying questions on the indicator
concepts, limitations, data requirements, etc.

The Expert Group members emphasised that none of the indicators should be considered to be
above the others and indeed all were still far from being perfect.  They also emphasised that
all three indicators should be tested and used in parallel.

In order to apply the indicators, it is necessary to have comprehensive datasets covering:
1) pesticide properties, and
2) pesticide use.

The possibility of making the UK database on pesticide properties available to other countries
was discussed, but it was stressed that even this database needs further development (filling of
gaps, revising the parametres, etc.) before it could be used more widely.  Other countries,
such as the United States, also have databases on pesticide properties.  It was suggested that
these databases should be improved as soon as possible with, for example, the endpoints from
EU evaluation of plant protection products.

2)  What do you think of the indicators developed in the project?

The group agreed that development work done by the Expert Group was very important and
of high quality.  The work will also save time and money in Member countries as the work
was now done by the Expert Group on their behalf.  It was also agreed that there is clearly a
demand for this kind of work to measure progress in risk reduction.

3)  Barriers to applying the indicators.

The Group, however, hesitated to propose starting to use the indicators in their current form.
The main barriers for implementing the indicators are:

1) It is unclear what is the relation of the indicators to actual risks in the real world.  It is
therefore very important to validate the indicators in order to know what they really
measure.

2) Most countries do not have data on actual pesticide use.  They often have sales data, but in
some cases even sales data is confidential or not sufficiently detailed.  It was also
mentioned that many products are mixtures of active ingredients, in some countries over
50 % of products are used as mixtures.  Surveys on pesticide use do not necessarily give
an accurate picture as in the case of applying illegal pesticides or importing pestides
illegally.

3) Data on pesticide properties contains a lot of gaps.  This problem could be solved by a
concerted action at the international level.

4) There is the danger that if the indicators (in their current form) were applied they would
be misused.  Politicians might take action against substances that are driving forces in the
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indicators, but where the substances are widely used yet only midly toxic.
Retailers/manufacturers might misuse the indicators to promote their own products if they
are not considered as "bad products" by the indicators.  Journalists might misuse the
indicators by presenting only the outcomes without first studying the reasons behind them
or the limitations.  This potential for misuse must be considered when presenting the
results of the indicators to a non-expert audience.

5) The three indicators seem complex to use, understand and present.  Simplified versions of
these indicators would be preferred if these are feasible and robust.  It was suggested that
during the pilot testing, countries should test both the full and simplified versions of the
indicators.

Session 2:  Guiding principles for developing and using risk indicators

1) What do you think of the indicators presented?
2) What are the common experiences, problems and lessons learned in developing and using

indicators?

There is a great variability among the indicators presented.  Different indicators are developed
for different purposes, hence they may show very different trends.

There is a lot of common elements:  same input variables are used in most, but the way to
combine these variables differs, hence there is a great variability in the outcomes.

All considered short term effects but only a few long term effects.

There is no scientifically valid way to combine the risk to terrestrial and aquatic environment,
neither to combine environmental and human health risks.  Weighing of different areas is a
political process.

Indicator development is learning by doing process.  Sharing of experiences among countries
developing indicators is important, because we learn from the success and failures of others.

The process of developing indicators is important in many ways.  It can, for example, improve
links and contacts with the different agencies within and between countries.

There should be a clear link between the indicator and regulatory criteria, both should rank
pesticides in a similar fashion, so that there is no danger of sending out mixed messages to
policy makers.

Indicators are difficult to validate scientifically.  Exposure is easier to validate than other
factors.  The group emphasised that there should be a close link between the indicator and the
environmental impact.

Risk and use data must be combined in a way that does not lose track of the use component,
hence the problem with indicators that are driven by pesticides that are widely used but only
mildly toxic.

Indicators must respond to changes in policies, such as implementation of buffer zones, and to
changes in pesticide products used, such as a shift to less toxic pesticides.
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3)  Reality check for the criteria

The group considered the indicator criteria to be valid and appropriate (e.g. aquatic and
terrestrial risk indicators should be kept separate).

The proposed three indicators meet most of the Copenhagen criteria.  However, more
attantion could be paid to criteria: „ ...indicators should be sound analytical tools with
sophisticated inputs but with outputs that can be easily understood„.  Some members of the
group find the outcomes of the currently proposed indicators difficult to understand.  Some
consideration might also be given to improve transparency and the use of post monitoring
data if available.

Session 3:  Next steps for Aquatic Risk Indicators

1) Is the proposed project (to try using the aquatic risk indicators developed in the OECD
project) a good idea?

• Yes, the pilot project is a good idea and all three indicators should be tested.
• The timetable needs to give the countries more time to decide on their participation.
• There should be enough flexibility to allow countries to join the pilot phase at a later

stage.
• There should also be flexibility in the degree of country involvement as countries could

test the indicators with 1) their own sale/use data, 2) the Eurostat pesticide data (the
possibility of using the comprehensive dataset purchased from the industry should be
explored), and 3) the UK dataset.

The pilot phase

1. The proposed OECD risk indicators should be tested, but minor modifications should be
made to them first.  Some aspects of the indicators could be easily improved.  For
example, the indicators are currently not responsive to dose rate which is a deficiency and
could be corrected easily.

2. Simplified (or reduced) versions of these indicators should be tested alongside with the
full versions in order to test for the robustness.

3. Countries that already have national indicators should continue to calculate these and
compare the results with the OECD indicators.

4. Countries that want to test other national indicators (e.g. Switzerland might want to test
the Danish and Swedish indicators) should be encouraged test those together with the
OECD indicator set.

5. Countries with both sales and use data should try estimating use from sales with the
method proposed by Germany.

6. New approaches which avoid the confusion between use and risk and have a solid link to
regulatory process should be included in the pilot phase.  The new approaches may just be
new ways of presenting the existing indicators.

The new approaches

A new approch proposed by the group involves plotting the total area treated with pesticides
against time.  To do this, a country needs to divide all pesticides into three groups: those for
which risk is considered clearly acceptable (green), those that it is concerned about (red) and
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those that it is not sure of which category they belong to (amber).  A graph would be drawn
for each category red – amber – green and would show trends over time.

Total area
receiving

‘amber’zone
pesticide

applications

1980 1990 2000

Another way of presenting the same idea would be to plot the area treated with pesticides
aginst the toxicity exposure ratio.  Here different graphs would be drawn to compare different
years.

Area
treated

1000 100 10

Toxicity/exposure
ratio

1999

1990

These new approaches have a number of advantages.  They would be:
1. Consistent with risk assessment
2. Feedback to risk reduction
3. Combine risk and use without confusing them
4. Can take into account of higher tier data, hence avoids overstating risk
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5. Would be flexible, modular, and might be suitable as a core approach
6. Can accomodate missing data easily.
7. The information required to apply these approaches is already in the system, hence the

need for an extra effort is minimal.

The Expert Group should:
1. meet once more to discuss and decide on the additional indicators and the modifications to

the current indicators to be included in the pilot phase;
2. help to develop a short guidance manual to accompany the user friendly version of the

computer programme; and
3. be given an opportunity to get hands-on experience on running the computer programme

as they will be providing technical support in the Member countries.

The additional work by the Expert Group will not delay the pilot phase as this work will be
undertaken during the time that countries are converting their sales data to use data.

2) Is the proposal OK as it stands?  Should it be modified? How?

Timetable must be revised as countries will need to consult with different agencies before
committing to the pilot phase.  The Expert group should give a cost estimate for testing the
indicators in terms of how much work is needed to tailor the country specific parametres, etc.

3) Should any other indicators presented at this workshop be included in this trial?

See the answer above.

4)  Volunteers for the pilot phase?

Several countries expressed interest to participate in the pilot phase in some way.  See answer
above.

Session 4:  Planning for Terrestrial and Human Health Risk Indicators

Should work on terrestrial and/or human health risk indicators be initiated?  If so, how and
when?  Who would like to participate?

Both areas are important but some considerations remain.

Considerations for the terrestrial indicator:
• Timing (resource implications)
• Data (endpoints/data on terrestrial organisms is not readily available)
• Methodology (how can data on birds, earthworms and bees be combined).
• Other on-going work (are/should other institutions be more actively involved, EU is

currently writing a handbook for developing risk indicators).

The group welcomes work in this area and proposed that countries interested in developing
indicators on terrestrial organisms should work together and present an extended outline to the
OECD Working Group on Pesticides in February 2000.
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Considerations for developing health indicators:
• Timing (resource implications)
• Data
• Focus (should the risk indicators be focused on the risk to farm operators or consumers?)
• Methodology (how can data be combined).
• Other on-going work (is the OECD the right place for this work, should the WHO be

involved, etc.).

The group welcomed the papers and proposed that countries interested in developing
indicators in this areas should work together and present an extended outline to the OECD
Working Group on Pesticides in February 2000.
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Report of Group 4

Session 1:  Application of the Aquatic Risk Indicators

Before discussing  the questions posed about the aquatic risk indicators, the purpose of risk
indicators, to show national level trends in risk reduction over time with the ability to link to
policy decisions, was restated.

What do we think about the aquatic risk indicators?

It was felt that the aquatic risk indicators were a good idea, useful and important because
governments have expressed a need and or a requirement to measure progress in risk
reduction as a result of risk reduction policies that have been put into place.  In addition, the
ability to have indicators that were more risk based than only using sales or use data
(kilograms of product), was seen as an improvement.

However, the indicators were seen as complicated and hard to explain how they worked.
They were also seen as requiring significant training in order to be able to use them as well as
requiring the ability to communicate how they work in order to instill confidence in their
ability to be useful.  Also, it was felt that before using them, it would be important to
understand more about what the indicators were responsive to, and what the level of
uncertainty is, in order to know what the inputs need to be and what the results show.

A suggestion was made that a data base for the input parameters  that could be shared by
countries should be developed.  It was also noted that the work to develop risk indicators
provided the added benefit of forcing valuable thought in the area of risk assessment and risk
management.  Ensuring that indicators can be improved or accomodate new issues was also
seen as important.

Can we use these indicators?

Although generally positive about the need for risk indicators, it was felt that before they can
be reliably used, substantial work is needed.  The issue of lack of input data, particularly
pesticide properties, was a concern.  Because of the complexity and the possible different
results from different  risk indicators there was a concern of misuse of results of the
indicators.  Therefore, the communication of the results is an important issue. An additional
concern related to the potential loss of detail with a high  level of aggregation, although it was
recognized that at a national level indicator, a high level of aggregation is necessary.

Session 2: Guiding Principles for Developing and Using Risk Indicators

What do we think about the country indicators?

The country indicators have much in common, for example, the same goals, the same general
range of data, the same problems with data gaps.  A wide number of the indicators is a
problem for policy makers because it suggests a lack of consensus on the approach for
indicators and brings into question the validity of the use of indicators.  There was general
support for sharing data and the development of a standard core OECD approach, with



riskind\report4.doc 27

flexibility for incorporation and presentation of national issues, consideration of the
possibility for regional harmonization, and with the ability to refine when circumstances
change.  One of the issues that was raised was that the relationship between trends from risk
indicators that would be produced and the real risk to the aquatic environment is not
necessarily known.

Given what was presented, the key issues to be considered when developing indicators
include types of risks; the routes of exposure; the treatment of missing data; the use of
scoring; the combination of exposure variables, of toxicity and exposure, and of risk and use;
response to risk reduction measures, and level of aggregation required.

Principles and Criteria for Developing Indicators

• Policy relevant
• Science-based
• Based on reliable data
• Well defined terminology including how missing data is handled
• Appropriate levels of aggregation
• Understandable; transparent; consensual
• Flexibility, with a common core approach
• Awareness of limitations
• Separate indicators for environment and health

Session 3:  Next steps for Aquatic Risk Indicators

There was general agreement that there should be a pilot project whereby countries participate
in the use of all three indicators.  If countries with additional indicators were interested that
was also seen as useful.  Key points made were that there needed to be enough time for
countries to make a decision to participate (at least to end of September); that a clear
understanding of the resources and costs needed was provided to countries, in the form of a
revised proposal that would address the issue of confidentiality of data (that confidential data
would not be shared); and that there was a mechanism for countries that would not participate
in a pilot, to get the results of the pilot.  In addition, there was interest to encourage
monitoring as a way to validate the results of the risk indicators.

Session 4: Planning for Terrestrial and Health Risk Indicators

Planning for Terrestrial and Human Health Indicators

The priorities for future work , in the following order, are:
• Pilot the aquatic indicator
• Develop and test the terrestrial indicator
• Address the occupational human exposure indicator
• Address the general human population consumer risk indicator

The group agreed that the doing this work as soon as possible would be better, but becausse of
resource concerns and as well to be able to see and use results from the aquatic risk indicator
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pilot, the focus should be on this first.  It was seen as important to  raise the issue of
proceeding with proposed work on  the terrestrial risk indicator at the February 2000 Working
Group on Pesticides.
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