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8. Findings from stakeholder interviews
8.1.

Introduction

This chapter presents the results of interviews carried out among representatives of the
pesticide policy network of the UK plus a few representatives from the EU policy
network59 • The background to the interview questions and how they relate to the research
findings is explained in the Chapter Three. Each of the following three sections has an
introduction covering the main areas discussed, followed by the interview responses with
comment, and ends with a summary of key findings. The chapter also includes informed
comment rather than just distilled interview findings.

The data are presented in a way that addresses the conceptual framework and the research
questions forthe present research. This includes the emergence of a dominant pesticide
paradigm that has a pesticide policy community composed of a small and strong group of
r

stakeholders that develop and defend the use of pesticides within a pesticide policy
paradigm. From the 1960s onwards the pesticide paradigm has been criticised by cri~ical
stakeholders
that has led to the creation of a pesticide policy network
that iticludes both
,
.
productive supporters and critical stakeholders. Concern about the adverse effects of
pesticides has led to an increasingly stringent regulatory risk analysis process that has
placed further pressure on the pesticide paradigm. Biological pest control products are
emerging as one response to the pressures on the pesticides policy paradigm. The
conditions are in place for a fundamental paradigm shift for these alternatives to be part of
an ecological pest management paradigm; or they could be subsumed within the existing
dominant pesticide paradigm.

The first data section of this chapter (Section 8.2) presents fmdings covering discussion
around pesticides and risk. This includes an assessment of the precautionary principle that
considers a wider range of options, uncertainties, disciplinary contributions and sociocultural perspectives that extends the knowledge base for pesticide appraisal. Conventional
risk assessment, on the other hand, takes place within a closed range of specialist
perspectives: This includes a comparison of the UK technocratic risk analysis model with
the more developed EU inverted decisionist approach (see Sections 2.2.2-3). Much of the
stakeholder comments surround the difficulty of separating technical risk assessment from
the political risk management section of the risk analysis process.
59. This included one EU regulator and one pesticide industry lobbyist. Many other interviewees had
dual UKIEU responsibilities.
.
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The next section describes the concerns raised by those who challenge and question the use
of pesticides, and explains how they are addressed by others. This infonnation is
complemented with a review of the data on pesticides and consumer opinion, which had
not been canvassed as part of the present research.

The following section presents comments about the introduction, development and use of
bio-pesticides as alternatives to synthetic pesticides. This includes the regulatory and
market barriers which have traditionally stifled bio-pesticide development. The concluding
section summarises the prospects for an ecological pest management paradigm.

The last three sections (8.3-8.5 have a summary of the main results at end of each section.
The Key Findings are present in the Discussion Chapter (Nine) so that they can be read
after the review summaries, and immediate before the research conclusions.

;
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8.2.

Risk analysis

This section presents the fmdings from the interviews concerning the risk analysis of
pesticides, an integral part of both the UK and EU regulatory processes. Risk analysis plays
an important role in deciding whether pesticide use is acceptable. In the context of the
present research it is used to support a pesticide paradigm. For the UK the processes of risk
assessment and risk management are indistinguishable and follow a technocratic model. The
EU model on the other hand separated the two. What can one infer from this difference? The
precautionary principle (on some but not all interpretations) is an inclusive and transparent
approach which attempts to accommodate scientific uncertainty into the risk analysis
process. Interviewees had a range of views on this subject. There is a difference in
responsibility and input between members of the pesticide policy network and the
representatives of the regulat<;>ry processes.

Riskanalysis is important because it underpins the regulatory process for pesticides. The
regUlatory process is controlled by the policy coinmunity element of the pesticide policy
network. The risk analysis input from regulatory interviewees covered the way in which
pesticides are approved. This is important because criteria tha~ are adopted present a gateway
for pesticides to enter the market. The regulators support a risk analysis process which has
been criticised in the interviews by critical stakeholders. One way of analysing these
differences is to use the precautionary principle. It has been embraced (at least rhetorically if
not substantively) into UK and EU environmental policy, and making it workable remains a
challenge.

Experts acknowledged that they have difficulty in explaining the complex set of issues
presented by pesticides. They felt that that there was a lack of understanding about pesticides
among the general public, and reassurance was just a question of more effective risk
communication. The scientific uncertainty in estimating exposure to pesticides was raised by
public interest groups as a reason for concern. This centred on issues such as the possibilities
of chronic effects, pesticide mixtures, and the fact that there is a lack of expert agreement. A
lack of trust in government and experts among civil society was also an issue. The relative
emphasis in decision making between politics and science was disputed. The pesticide
industry considers it right that the process is science-dominated. Regulators acknowledge
that the process is science-informed but, in the fmal analysis, the decisions are political.
Public interest organisations tended to use the science-based arguments to justify their
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positions, although there were concerns about the closeness between the pesticide industry
and the regulator.

8.2.1.

The Precautionary Principle

The precautionary principle is sometimes interpreted as a mechanism that has the potential to
accommodate politically contested technical issues. One of the interview questions
specifically invited comments by asking: "What is the role of the precautionary principle for
the control of pesticides?" (see Table 3.2, Vol. 1, page 95). This question was asked because
it provides stakeholder feedback on an aspect of the risk analysis debate that is controversial
and subject to contention between members of the pesticide policy network. A number of
interviewees made critical references to the principle unprompted, which is an indication of
the importance they place on it.

There are many definitions .of the precautionary principle, as outlined in Vol. l, page 43,
which mean,s it is a contested and controversial term in health and environmental policy
spheres (Santill,? et aI., 1999). It has also moved from a position in the science and legal
realms to become more politicised in consumer protest, in changing public p,erceptions of
science; and in'the social responsibility of corporations (O'Riordan et aI., 2001: 9). The
polemical views were reinforced by the interviewees during interview. A summary of
responses is presented to provide an overall view, followed by more detailed analysis.

An overview of comments concerning pesticides and the precautionary principle are
presented in Table 8.1. All the public interest interviewees were supportive ofthe
Precautionary Principle, except one who felt it did not go far enough (rather than being
excessive). At the other end of the spectrum the pesticide industry commented negatively
about the principle, or considered that further application was not necessary because current
measures were already precautionary enough. Other interviewee groups represented a
mixture of views. Some of the multiple food retailers were supportive because they see the
principle as an early warning mechanism that indicates an area of possible future consumer
concern. A number of individual interviewees (not public interest or pesticide industry) gave
equivocal responses. They were supportive of the principle but it was used politically (by
NGOs), or that it was too impractical to implement. There was a complete range of views
among the experts (members of the Advisory Committee on Pesticides). Some were hostile,
some were supportive, and the rest equivocal.
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Table 8.1 Stakeholder comments on the precautionary principle
1. Pesticide production

1

•

It is more important to manage the risk of pesticides rather than having a 'stop-the-world
type of view' that is exemplified by the principle.

•
•

Precautionary principle has already been taken up in pesticides regulation
There is a problem because stakeholders regard the principle in different ways

2. Research

•
•
•

It is too easy to take the principle too far (I PM Researcher)
It is difficult to use in practice (I PM Researcher)
Lack of information about a pesticide does not necessarily mean there is a problem
(Horticultural researcher)

3. Control

•

A former DEFRA minister was supportive, but it was rarely mentioned by officials

•
•
•
•

The principle allows for possible problems to be flagged

.'•

,

2

.

There is a role, but the principle is not used in a systematic way
The principle does not answer the question 'how precautionary'?
It is easier for stakeholders to handle than for regulators
The principle is subjective and means different things to different people
,

We already have a very precautionary system
We have been applying the principle for. the last 6/8 years

4. Exp,erts

3

\

,

"

•
•

The principle is an acknowledgement of uncertainty, which is difficult to communicate

•
•

Precaution means positive evidence is required that adverse effects will not occur

•

There is a place for the principle, but at what point are triggers used?

I~

tells us to be extremely concerned - because of uncertainty we must reduce risks

NGOs use the principle because it suits them politically - it is not science-based

5. Food producers

•
•
•
•

Definitely need a precautionary approach (Supplier)
Supports the principle - risk must be balanced against the need (Organic farmer)
The principle goes too far - it ignores the science (Farmer)
How to apply the principle given that the science [supporti.ng pesticides] is fluid (Famer)

6. Food recall and manufacturers

•
•
•

The prinCiple is a warning - if there is a problem, withdraw the product (Retailer)
If there is credible evidence that supports the risk, apply the prinCiple (Retailer)
The principle is fine, so long as everybody understands the rules (Food Manufacturer)

7. Public interest

•

Very supportive because of cocktail effect; impact on vulnerable groups; endocrine
disruption - its relevance is for new issues (NGO)

•

Supports a much stronger approach where debate is about scientific uncertainty (NGO)
Supportive when risks are for the consumer and the benefit for industry (Media)
Wants to go further - there should prevention principle where all evidence required is
known and there is a need to act to prevent impact (Independent campaigner)

•
•

,

,
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1. Responses from the pesticide Industry, 2. Regulatory Views, except 1 pOint, 3. All members of ACP
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One conventional fanner interviewee maintained that the principle can be used as a way of
stopping any technology. In that sense, it therefore poses a fundamental threat to the current
pesticide policy paradigm:

"Yes you have always got to have the precautionary principle but the precautionary
principle can be run away with completely. Well it is an old argument that if we always
apply the precautionary principle we wouldn't have actually invented the wheel because
every technology has uncertainty in it, has risks and it has downsides and it has problems
associated with it. And society as a whole, really has to, however expressed, has to take a
view on any new technology when it comes along and balance risks and benefits.

T~e

precautionary principle can be used very easily by a journalist or an interviewer to knock
holes in any kind,o/position, particularly a scientist because a scientist is always aware
that you cannot say that anything is 100% true and the journalist knows that and therefore
you've only got to ask the question and the scientist gives whatever answer that the
journalist wants and the journalist can then say well on the precautionary principle, etc. "

Farmer, 18'
A similar view was presented from'the pesticide industry which in effect represents a defence
of the current pesticide policy paradigm. There is no scope for risk mitigation:

"It depends on what the definition of the precautionary principle becomes because if the
end result is that nothing would happen, then that would be the result oftaking it to its
logical extension, because in my view it is more about trying to manage the hazard,
properties of the products, trying to manage it. So I struggle a bit with the sort ofalmost
'stop the world' kind ofview on these issues. I would hope that the regulatory process is
sufficient to ensure that such an extreme position is not necessary - that is what I would
hope and then it is all about, well how good is the science, that is what you are saying isn't
it. Is the science enough?" Pesticide Industry 41

Both the above views show that a threat to the current pesticide policy paradigm, as
presented by the precautionary principle, cannot be countenanced.

The following section reviews the precautionary principle. There is concern over 'false
positives' and a belief that the principle stifles discovery and innovation (Holm and Harris,
1999, Anon, 2000). A false positive regulatory decision is one in which a pesticide has been
banned or restricted on the basis of limited data, but subsequent data suggests the chemical to
be relatively benign. The purpose of the principle, on the other hand, is to prevent 'false
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negatives', that is failure to act to ban or restrict a product on a limited amount of scientific
data, but when subsequent data proved a greater hazard did in fact exist. This is argued by
Tickner et al. (2003), who maintain the precautionary principle can be used to prevent
damage to health and the environment, whilst still providing economic stability. In this
respect they conclude that society as a whole has not yet realised the full potential for
science-based policy that the principle offers. As an example to follow, they cite Swedish
environmental quality objectives that illustrate how precaution can serve as a compass
directing society towards practices that are more ecologically sound, health promoting, and
sustainable.

The NGO support for the use of the precautionary principle fot pesticides has been backed
up in practice to a limited extent. One particular example involved the implementation of the
EU Drinking Water Directive in 1980 (European Commission, 1980) as revised in 1998
(European Commission, 1998b). The level of pesticide residues in Drinking Water was set at
0.5 microgrammes per litre (~gll) for all pesticides and O.I~gll for individ~al pesticides. At
the time this was e~fectively a surrogate zero for pesticide residue"s. The pesticide industry
was lobbying for separate standards for individual pesticide active ingredients, based on .
toxicity tests. The European Commission however adopted the precautionary principle in the ..
absence of sufficient data to back such specific standards (Kallis and Nijkamp, 2000). It was
far lower than acceptable levels for pesticide residues in food. This could be achieved for
drinking water because there was a technical option (carbon-activated filtration) available,
although at a high cost. A similar end-of-pipe fix was not available for food. This meant that
a precautionary approach could be taken for drinking water without threatening the current
pesticide policy paradigm as a whole. It could also be argued that the precautionary principle
is being applied by the European Commission with regard to some individual pesticides and
data gaps.

Another area where the paradigm is not threatened is when a few active ingredients are
banned, especially ifthere are suitable alternatives. An example where the European
Commission took a precautionary view and the NGOs took a prevention view involved the
banning of the organochlorine insecticide, lindane. It was banned across the EU during 2000
because the pesticide companies supporting its continued use did not provide enough
environmental fate data. According to the minutes of an Advisory Committee on Pesticides
meeting: "Approvals had been revoked following the environmental review of lindane, for
failure to supply adequate data or reasoned causes to address all the core environmental data
requirements" (ACP, 2001b). This was despite the fact that there were concerns that lindane
is a possible human carcinogen, according to the International Agency for the Research on
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Cancer and the US Environmental Protection Agency (PAN UK, 2005). Taking regulatory
action against lindane because safety data gaps were not addressed does represent a
precautionary approach, but it is done in a way which does not threaten the pesticide policy
paradigm.

In other instances, precautionary approaches have been recommended by researchers

studying the adverse effects of pesticides, although it may not always be described in such
explicit tenns. For example, maternal exposure to pesticides has been implicated in the
development of childhood cancer, therefore the researchers raised the policy question of
whether pregnant women should use pesticides at all (Rudant et aI., 2007). In other cases, the
(

precautionary principle has been linked to research conchisions. Davis et ai. (1998) called for
'prudent precautionary principles' because of concerns about breast cancer and
environmental contamination. They suggested that reducing exposure to avoidable or
modifiable risk factors should receive high priority from the public and private sectors
(Davis et aI., 1998). Reporting on the impacts ofbrodifacoum (a rodenticide) on non-target
wildlife, Hoare and Hare (2006) acknowledge the gaps in knowledge. and call for a:
precautionary approach in a reduction in the use of the rodenticide. When assessing the
occupational and environmental health risks associated with organophosphate sheep dip
(diazinon), Watterson (1999) called for the application of a rigorous precautionary principle
in both initial registration and the monitoring of chemical use. Sharpe and Irvine (2004)
reported on several studies that have shown associations between pren~tal or postnatal
exposure to certain pesticides and phthalates (chemicals used to make plastics more flexible)
and reproductive disorders in humans. As a result of these concerns, they recommended that
alternative precautionary strategies must be adopted, seeking to eliminate or minimise
unnecessary risks to the foetus, even in the absence of clear proof of harm. But those policy
changes proposed have not been made by the UK government.

In addition, health-based charities such as the Canadian Cancer Society have supported the

precautionary principle (Anon, 2007a). Many other environmental charities have called for
the adoption of the precautionary principle when regulating for the use of pesticides
including the Pesticide Action Network, Friends of the Earth, and the European
Environmental Bureau. All of these recommendations come from those with a
health/environment view, who do not directly support the pesticide policy paradigm, and
have no resource dependency around the approval of pesticides.

Public interest interviewee support for the precautionary principle relates to the fact that it
accommodates openness, stakeholder engagement, the consideration of alternative
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technologies, and the role of science and uncertainty. One public interest interviewee
explained in more detail:

There are so many uncertainties and that is one of the problems that we always have in
persuading the government that there is a need to act is that the scientists advising
government will always say that you can't prove that there is any link between ill-health
and pesticide use. But there are so many gaps and uncertainties that, things like the
cocktail effect and there is so much we don't know about the interaction ofchemicals.
There is a lot we don't know about exposure at low levels, the impacts on different age
groups, and babies or the elderly for example. There is so much we don't know in terms of
in particular health effects that we can't go and present absolute proofthat exposure to
pesticide A or even to pesticides ABeD etc together is resulting in a particular health
. effect. But a common sense approach is that we know that these chemicals are designed to
kill, we know from impacts on wildlife that there are endocrine disrupting effects. So there
must be warning bells going that it is quite likely that there is a potential health effect here
and therefore it makes sense to cut down our exposure to those chemicals as much as
possible. And given that it is not impossible, all it needs is the right political will and the
r.ight investment in alternatives. It just makes much more sense to go down the route of
making sure that the way wefarm is as safe as it possibly can be. NGO 34

Public interest NGOs were mostly supportive of the Precautionary Principle. The additional
idea of the Prevention Principle was also raised by one interviewee:

"I would actually go forther than that and say not just the precautionary principle because
the precautionary principle is based on the fact that you have to have precaution because
there is not enough, or sufficient scientific evidence for action to be taken. I would actually
say there should be a Prevention Principle which is used if'! areas within the US. And
actually I think it was a term either coined by, or at least has been supported by Samuel
Epstein in America, a cancer specialist or one of the leading cancer experts in the world,
and yes, the Prevention Principle is when you have got the evidence, it's all there, and you
need to act to prevent the impact from occurring, and therefore I call for a Prevention and
a Precautionary approach, but more ofa prevention approach." Independent

Campaigner, 47

Here there is certainty that prevention is required. In this case there is no room for debate,
and no support for the pesticide policy paradigm. From this point of view there is sufficient
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scientific data in the public domain about exposure to pesticides and ill health to warrant
prevention.

Others Stakeholders are more equivocal. One member of the ACP agreed that there is a place
for the precautionary principle, but how it is triggered?

"There must be a place for the precautionary principle, but it is at what level, isn't it. The
risk assessment as it stands in effect is a precautionary principle, the way it is operated but,

ifyou took it to the nth degree, nothing would ever be registered because there is always an
uncertainty... you are never going to get away from that uncertainty because science is not
perfect and the knowledge isn't always there, but over time,

ifyou go back over 30 years,

we were approving pesticides that at the time appeared to be OK Now we know better, and
the situation has improved, and risk assessments are constantly being updated and
reviewed and refined. So, over time, the situation improves and.! would hope that that
r

.would continue.' So, yes there is a place, but it lias got to be kept in balance for the needs of
the industry and the concerns ab,out the environment, the consumers, the operators etc. So it
is all about balance. " ACP 13

One ,UK regulatory view was that there is already enough scope for 'precaution' within the
existing regulatory system.

"I think it [pesticide regulation} is a very precautionary system and ... We are cautious and

if in doubt we fall back on our right to ask for more information. " Regulator 22
This perhaps explains why one former minister recalled that the precautionary principle was
not discussed much in terms of policy development - because the regulatory view was that
the status quo was sufficient. The minister felt the use of the principle was "almost entirely
absent". He continued:

"The precautionary principle was rarely talked about. I would talk about it. I don't
remember my officials talking about it because of course precaution would mean that one
would be much more cautious. " Former DEFRA Minister 19
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8.2.2.

Uncertainty and the Precautionary Principle

This sectiQn deals with interviewee feedback .on uncertainty, an element Qfthe PrecautiQnary
Principle, within the regulatQry risk assessment prQcess fQr pesticides. The uncertainties
surrQunding the scientific analysis can have dQuble-edged PQlitical cQnnQtatiQns. They can be
used tQ engender cautiQn (frQm the NGO), .or they can be used tQ indicate that actual ill
health has nQt been prQven and therefQre it is still acceptable tQ use, especially if there is a
fQQd supply chain need fQr cQntinued use.

The pesticide risk analysis process PQses a number .of uncertainties. These include estimates
.of eXPQsure and the interpretatiQn .of scientific safety data presented as part .of the regulatQry
process. A number .of interviewees discussed this issue, especially in relatiQn tQ the
interpretatiQn .of scientific data. The risk analysis process is heavily reliant .on the
extrapQlatiQn .of animal tQxicQIQgy data (usually .on rQdents) in .order to estimate the intrinsic
hazard fQr humans. The risk is then estimated as a prQduct .of the estimated hazard and the
estimated eXPQsure tQ the hazard. The hazard assessment and characterisatiQn is ,always
subject tQ interpretatiQn. TQxicQIQgy data frQm the aninial studies is subject tQ variatiQn
,

~

,

.

because .of interspecies differenc~s between the.test acimal and humans.'There is alsQ an
extrapolatiQn from h~gh dQse (mexperimental animals) ~Q IQwer dQse'intakes (.of humans).
There are alsQ likely tQ be inter-individual differences which are predicated .on the sex, age
and genetic susceptibility (Renwick et aI., 2003, WHO, 1999b). Uncertainties that are
, inherent are said tQ be taken intQ aCCQunt by the use .of cQnservative assumptiQns and
apprQaches, .or uncertainty factQrs (Renwick et aI., 2003). Uncertainty factQrs have been used
since the 1950s tQ establish acceptable intake threshQlds fQr tQxicants, (including pesticides).
This is usually (but nQt always) a factQr .of 100 fQld (10 fQld factQr fQr inter-species
differences, and anQther factQr .of 10 fQr human variable). An additiQnallO fQld factQr CQuld
be cQnsidered apprQpriate in certain circumstances fQr infants and children if testing methQds
were cQnsidered inadequate .or if the nature .of the hazard was irreversible (Renwick et aI.,
2000). It is against this backdrQP that interviewees discussed hQW tQ deal with tQxicQIQgical
uncertainty. In the UK, the members .of the AdvisQry CQmmittee .on Pesticides have tQ take a
view .on these issues .of uncertainty as part Qfthe advice they give tQ DEFRA ministers
cQncerning pesticide safety. One ACP member agreed that there are difficulties in expressing
uncertainty, in terms .of the CQmmittee QfTQxicity, which liaises with the ACP .on relevant
matters:

"... the Committee o/Toxicity has got a working group on variability and uncertainty and
toxicology, and one 0/ the issues that has arisen, and I think will probably emerge more
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strongly in the final version, is 'how do you express uncertainty' because I think we are not
very good at expressing explicitly the uncertainty, and one of the ways ofdoing it is a
sensitivity analysis. " ACP member 36

Nonnally uncertainty factors of 10 times for intra species variation and 10 times for inter
species variation are applied to the safety calculations. The issue of adding extra uncertainty
factors has occasionally come up at ACP meetings. But what the uncertainty factors means in
general tenns is that the scientific analysis will never be able to prove absolute safety or be
absolutely accurate. Another member of the ACP also expressed the difficulties in
accommodating uncertainty in the pesticide risk analysis process. This is not widely
acknowledged, and as a result, one member of the ACP said that there should be a more
precautionary approach to risk assessment:

"The first step is the acknowledgement of uncertainty and what do you do with that
uncertf!.irJty? And different people will have a different view on firstly the level of .
uncertainty and the significance of uncertainty ... It [ri~k assessment] d~esn 't consider
mixtures, it has a certain 'approach to uncirt(lintyand applies arbitrary uncertainty
factor.s. But that doesn't necessarily account for some of the long term e.tfocts or the
differentiai effects ofdifferent stages oflife. Or indeed the interactions within the wider
environment. Protocols that are robust and well stated are not necessarily comprehensive
enough to give any sort ofassurance and of absence of risk and it is acknowledged that
nothing is risk free. But it is not transparently acknowledged that there is still residual
uncertainty that should encourage a greater degree ofcaution in my view.. " ACP member

03
Other stakeholders have concerns about uncertainty within the risk analysis process. A
multiple food retailer interviewee was content with the data that is produced to make sure the
pesticide product performs effectively as a pest control agent, but was concerned that the
unintentional effects of pesticides are less well understood:

" ... in the 30 years that I have been looking at pesticides approvals, that the data
submission generation has changed dramatically, and is much more robust than it was.
The models used have changed. But there is still way to go because how can youfolly
model what the impact ofa pesticide is on all the things that it touches. And that's the bit I
have great difficulty with. I can understand the current thinking about regulation in terms
of the residue levels that are not sufficient to cause health problems according to the PSD
type models. But a lot of the data that has been derived so far is actually on efficacy and
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good agricultural practice, not particularly on the impact of the pesticide and its knock on
effects in biodiversity models or in the cocktail effects ofpesticide residues - are the things
that bother me. " Multiple Food Retailer 37

A former minister also made the distinction between the greater knowledge for individual
new pesticides compared with mixtures of pesticides:

"The system for registration through the Pesticide Safety Directorate process for new
pesticides is pretty rigorous. There are aspects of the 'cocktail effect' which I do not think is
properly understood ... and the back reassessment that is now being done with the British
PSD and under the EU process will exhume a lot of potentially harmful pesticides."

Former DEFRA minister 45

Many of the public interest NGOs were also concerned about uncertainty, and expressed this
in terms of the 'cocktail effect' of ~xposure' to multiple pesticide residues, and the indirect
effects of pesticides. In 2002 there was pesticide stakeholder input to UK Committee on
Toxicity review of the risk assessment of mixtures of pesticides (Committee on Toxicity,
2002). The report agreed that there are accounts of adverse effects to multiple residues under
laboratory conditions, but not for human exposure. And that foetuses, infants and children
might be more sensitive to endocrine disruption and neurological effects of pesticides. It
reported further uncertainty by concluding that the extent to which genetic differences
between individuals affects susceptibility to mixtures of pesticides is not known.

There are a number of new issues that have added to the areas of uncertainty for pesticide
risk analysis. Combination toxicity addresses the impacts of one or more pesticide active
ingredients, and other non-pesticide chemical components of the formulation, and other
chemical contaminants. Currently pesticide regulation is largely based on assessing
chemicals individually, rather than their collective impact with chemicals. Synergistic effects
(linked to combination toxicity) can produce unexpected dose toxicity-response. Curves
which are difficult to explain: Does the dose make the poison? This is very contentious, and
could work both ways (in terms of those supporting/not supporting pesticide use). Scientific
disagreement/uncertainty is increasing within independent government independent
committees such as the Advisory Committee on Pesticides. These incremental problems
associated with pesticides were handled reactively rather than in a precautionary manner.
Often industry was in denial of the problems and government has had to act belatedly to
catch up. This step-by-step process has had a cautionary effect on an apprehensive public
who have become increasingly wary concerning the use of pesticides.
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An NGO interviewee further acknowledged the concern about the limitation of risk analysis.

The risk analysis process is too inflexible to respond to new evidence about the adverse
effects of pesticides and the changing views on the levels of risk:

" ... it is absolutely hopeless at identifying problems that they we don't yet understand or
are only dimly aware of NGO 10

A conservation NGO accepted that the regulatory process for pesticide was robust in term of
what it tests, but there are areas of concern that are not included:

"The robustness of the approvals process (I don't know everything about the approvals
process, but from what I do know) is that it tests what it tests quite closely but it doesn't
include a lot ofthings - it doesn't include the indirect effects ... and it doesn't look at
cocktail effects of chemicals - what might happen in tank mixes, it doesn't look at additives
such as surJactants to make them [the pesticide formulation] to work better ... Those
[effects] could be having damaging effects on biodiversity ... it's not a full process as far as
we are concerned." NGO 11

One member of the Advisory Committee on Pesticides with horticultural experience felt it
was difficult to see how the regulatory process for pesticides could be improved, because
absolute safety cannot be proved and uncertainty always evident:

"It is difficult to see where it [the regulatory system] can be improved drastically because I
think that clearly there are still gaps in the science and understanding ofparticularly low
dose pesticides, and that brings in the aspect of uncertainty. And whilst it is reasonable to
assume, based on the data that is collected, that these products are safe, you can never say
they are totally safe because there is always that small level of uncertainty. " ACP 13

Uncertainty over how to interpret the science and lack of direct human data are at the heart of
how the precautionary principle operates. When should uncertainty trigger a regulatory
response? The precautionary principle also allows for a hazard based approach to pesticide
regulation compared with a risk assessment approach. A member of the ACP made the
argument for a hazard based approach because it takes much of the uncertainty out of the risk
analysis.
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But I think one should be transparently communicating uncertainty and that is a clear
requirement in giving advice to government. And I think the ACP as a science advisory
body has failed in that. And indeed the chair ofthe A CP said it was impossible for it to do
that job properly because it was just too busy there were too many things to do. So on the
basis of uncertainty, precaution should be 'necessary which would lead to a different
approach to delivering pest management solutions, and engaging with society generally to
enable them to make choices based on the use ofpesticides. So the role ofthe
precautionary principle should be to lead to successive reduction in pesticide use and the
progressive deployment of lower risk substances which have a lesser degree of uncertainty
attached to them during the risk assessment process. So that for example, a hazard based
approach leads to a more precautionary approach because you step on one side from a
complex risk assessment process and say these substances are intrinsically more hazardous
and therefore we shouldn't be using them. ACP member 03

Another member of the ACP accepted that there should be a role for the precautionary
principle in pesticide risk analysis and regulation, but accepts that it is difficult to establish at
what point the trigger should come into force:

"There must be a place for the precautionary principle, but it is at what level isn't it. Th'e
risk assessment is (lS it stands a precautionary principle, the way it is operated. But ifyou
took it the nth degree, nothing would ever be registered because there is always
uncertainty ...

Ifyou go back 30

years we were approving pesticides that at the time

appeared OK, Now we know better, and the situation has improved, and risk assessments
are constantly being updated and review and refined ... It is quite difficult to know exactly
where the trigger [to invoke the precautionary principle) should lie and that is going to
vary from chemical to chemical, or biological [control agent}. " ACP 13

In conclusion, the precautionary principle is widely recognised as a legitimate approach but
there are concerns, especially from some sectors of the food supply chain. Critical
stakeholders see it as a way of reducing the risks associated with pesticide use. As far as the
pesticide policy network is concerned, there are areas where there is no common ground. But
it does nevertheless provide a framework around which openness, transparency, stakeholder
engagement, consideration of alternative technologies, and the role of science in policy can
be discussed and developed.
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8.2.3.

The interface between science and policy

In approving pesticides in the UK and EU, regulators carry out a risk analysis that includes a

risk assessment which is overseen by a risk management process (see also Figures 2.1 and
2.4). Risk assessment represents the technical element of the pesticide approval process, and
the risk management then incorporates political aspects of the process.

The question of whether risk assessment is separated from risk management is important
because it informs the debate as to whether these two processes distinguish between science
and policy. In practice it is very difficult to put what van Zwanenberg and Millstone (2005)
describe as a 'fIrewall' between science and policy. Protecting the sanctity of science as an
objective clear of human application is impossible.

Once an active ingredient has been approved, products that contain it are assessed by the
Member State for specifIed uses. In responding to an application, the UK government would
be expected to draw on the scientifIc assessment that h~s already been agreed at the EU level.
New active ingredients are increasingly being approved under the EU system, and work has
begUn to review many of the older pesticides that are on the markets of individual Member
States ..It will be some years before the process is complete and in.the meantime the national
and·EU systems will continue to work in parallel. The rese~ch was particularly interested in
comments on the risk assessment/risk management process; the level of openness and
tran~parency;

aspirational changes that the interviewee mayor may not have; the role of

science and policy; and the role of stakeholders in the process.

A member of the ACP commented that the judgement about serious or acceptable risk should
be political:

" ... there is no coherent explanation of what is a serious or acceptable risk, so the wording
that is used, there is no acceptable risk to health - but who decides what is acceptable ...
ultimately you could say it is a political decision in a democratic society, which means the
advisory committee should be much more open about quantifying the possible, or ranges of
risk. " ACP member 03

An interviewee from the pesticide industry, however, pointed out the predominance of
science in considering pesticides as acceptable in the regulatory approval process:
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" ... we are a highly regulated research-based/ industry, and once you start moving away
from the science, then that causes us no end ofproblems, because everything is totally
unpredictable and you just don't know where things are going to go next. So the science is
absolutely king as far as we are concerned. But you have to address the social issues too. "

Pesticide industry, 40

There was a difference of emphasis between the regulators and the pesticide industry on this
issue:

" ... Some very good people trained me up, and they said that ultimately the decision is
always political. Industry have always turned round and said no, no, no, no. It has always
been based on good science. That's rubbish. The decision is always political. Now, that
politician can accept the science and leave it at that. " Regulatory affairs, 39

" ... the regulators which are in an uncomfortable position, that on one side they should
take their decisions purely on the basis of law and science; but on the other hand cannot
. ieny that they live in a political environment. " EU Regulator, 46

The regulatory view also acknowledged that the science process during the risk assessment is
important, but it concluded that pesticide decisions always end up as political. This
difference was not specifically acknowledged by either pesticide industry or regulatory
interviewee, nor was it express~d by anybody else. The present research argues that there is a
difference in interpretation of the risk analysis process. The pesticide industry view the
'science' as paramount, whereas the regulator sees pesticide regulation as a 'scienceinformed' but that in the final analysis the decision to approve a pesticide is a political not
scientific decision:

8.2.4. Findings from the UK model on the integration between risk
assessment and risk management
The UK risk analysis process for pesticides has traditionally been represented as following
the technocratic model as outlined in Chapter Two (see Section 2.2.2). Data from the
interviewees included discussion of accommodating uncertainty in the risk analysis process.
There was a limited range of views as to how to characterise risk assessment and risk
management, and whether their functions should be separated or integrated. Linked to this is
the interface between the approval of pesticides and oversight of pesticide policy. The
distinctions between science and policy, as introduced in the previous section, are also
relevant in this section on the UK and the following section on the EU.
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There are three elements to pesticide regulation and approval in the UK. Technically DEFRA
ministers 'sign off individual pesticide approvals'. Ministers can intervene but in practice
rarely do. They are reliant on recommendations from the scientific expertise within the
Advisory Committee on Pesticides. The ACP in tum is highly reliant on the regulatory body,
the Pesticides Safety Directorate (PSD). As noted in Chapter Two (see section 2.2.2) the
ACP considers itself to be a late-stage risk assessor and risk manager. There is a lot of
interdependence on data from the PSD to ACP. The ACP is undoubtedly independent of
PSD, although some members inevitably receive funding from public sources, and it is
heavily dependent on PSD for presenting the data that the p,?sticide industry has generated.

In the UK risk analysis is integrated and it is difficult to make a distinction between risk

assessment and risk management. This is important because it can reduce possible conflicts
of interest. The opportunity for a separation between the two presented itself in the UK when
the Food Standards Agency was created in 2000. Professor James recommended it in his
FSA outline report (James, 1997).

Results from the interviews show that there are different views about separating or
integrating risk assessment from risk management. There is the theoretical desire for
separating the two roles, as well as an awareness of the practical difficulties that this throws
up. This is a reflection of the difficulty surrounding the issue. There is a view that risk
assessment (science) should be separated from risk management (politics) but also an
admission that there may be some political slippage by allowing economic need into the risk
assessment process. An IPM academic considered that it was important to separate the two:

"It is possible to engage experts to look at the science based on which policies are made,
but it is probably inappropriate to recruit scientific experts to look at policies per se. I
think it is really important to separate those two. " IPM expert 09

A number of other interviewee sub-groups maintained there is a need to distinguish between
science and politics, especially at the risk assessment stage. A farming interviewee said that
the first point is to obtain the best scientific assessment, and then one can act on it. It is
important that the former process is as free of politics as possible - which is almost
impossible, he conceded. An NGO interviewee also considered that it would be wrong to
assume there are no political interests within the risk assessment process. Furthermore, the
present research can support the fact that farmers' needs have been raised at an ACP
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meeting6o • This is further emphasised by the fact that members of the ACP have a wide range
of declared interests with the UK government, pesticide industry, food retailers, and public
interest NGOs61 • One member of the ACP commented that policy discussions occur on a
regular basis at committee meetings which means that members do not restrict themselves to
technical risk assessment issues:

"In general terms, there are a lot of issues that come to the ACP, in policy terms, which are
discussed at length and you have the opportunity to present a view. Sometimes I present a
view ifI think it is relevant, otherwise I don't, depending on how close it is to my area of
expertise and knowledge. " ACP 13

One member of the ACP explained how the risk assessment and risk management relate:

"The risk assessment isa scientific process which evaluates the data and captures the
uncertainty and that is what is then outputted to the risk manager in a fo~m that is usefol to
them and finding a way to express that risk .assessment is one of the t!zings we need to' work
out most effectively. The societal interface is reflected in several different aspects. One is
, that it reflects the level ofprudence that is required in a risk assessment. So the risk manager
then requires the risk assessor to set a particular level ofsafety that they want. Now we
currently work on a default safety assessment factor ofone hundred. But it could be that the
risk manager says 'I want to be much, much more secure in my risk assessment', and so set a
different level ofsafety. " ACP member 36

This interviewee considered that in theory there should be a clear distinction between the
two, but that it is difficult in practice. Certainly the risk assessor should not go on to make
policy, he went on to conclude. Another member of the Advisory Committee on Pesticides
was in favour of integrating the role of risk assessment and risk management. The ideal
would be to separate the two, but the practical realities are different:

"[risk assessment and risk management] ... are really different entities, the real question is
should they be done by different groups ofpeople? Well they are clearly different expertise.
I am in the risk assessment business in a way in this context. The risk management side of it
is in a way partly political with a large 'P' and partly of course you need to have the input
from experts who are aware ofhow to handle that, with risk management expertise ... My
60. The researcher was allowed to sit in on an ACP meeting during 2007, on a non-attributable
confidential basis.
61. See for example, the ACP Annual Report for 2003 ACP (2004) Advisory Committee on Pesticides
Annual Report 2003. London, DEFRAlHSE.
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view is ifyou are really going to deal with this complex area, my feeling is that there needs
to be an integrated approach to it.

Ifyou separate them too definitively there is a risk ofnot

having time to sort things out because you just have documents going backwards and
forwards between one building and another, whereas here you have got the opportunity of
a more integrated approach ... There has to be a balance between what a utopian ideal
and the practicality ofmaking a system work for the good of the public health. 1 don't think
that there is ... 1 can see why people do think that there is a conflict ... 1 personally don't
think there is a case because 1 think there are benefits to be gained from having that
integration. " ACP 44

The issue has arisen that the Pesticide Safety Directorate should separate its regulation and
overview of pesticide risk analysis from pesticide policy. As regulator it is responsible for
approving and monitoring the use of new and existing pesticides. An example ofPSD's
policy network resource dependency can be seen in the fact that it has to generate part of its
income as approval fees for the .risk analysis of new pesticides from the applicant pesticide
companies. There is nothing wrong with industry paying to register its products, but when
the same agency is responsible for overseeing reduction in the risks posed by pesticides,
.

.

questions are raised about a possible conflict of interest:

" ... with the experience of ESE, the ministers are very comfortable ifsome ofthese difficult
decisions were removed from the political arena, maybe because there has not been a ESE
on pesticides, they haven't faced the pressure that would fundamentally change the system.
So there may be element of well ifit isn't broke, don 'tfix it. There are all sorts ofmodels
and none of which are perfect. Although my own take on it, and probably the general view
you would hear within PSD, would be that actually PSD works pretty well, because it is
integrated, and you know, it is a little bit independent, but still bound in, because on the
policy side there is real value to be bound in with the ministry, with the department
because in the usage area, things like the CAP reform, and the way that agricultural
subsidy policy is moving, and things like the Water Framework Directive will potentially
have a big impact. And so it is important to be tuned in with those policies. " PSD

Regulator, 23
Risk communication is a process normally carried out by regulatory risk managers. The task
is to communicate to a wider audience the conclusions of the risk management process in a
way that is easy to understand. It should also help to foster trust in the safety of whatever
process is being analysed for risk (Van Eck, 2004). Risk communication is considered to be
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problematic (Brimer, 2004). This ACP interviewee agreed, calling it a huge problem, and in
addition called for the need for a range of different professionals to be involved:

I really think that we haven't got that sorted yet, and there needs to be psychologists,
sociologists other experts, media people thinking about how can we communicate this
information effectively, clearly. But also, within limitations, accurately, and I say 'within
limitations' because I went to a media communications presentation a few weeks ago and
they were saying you have got to present your message clearly and unequivocally. And I
said 'as a scientist I can't be unequivocal, we are taught to be equivocal all our lives!' And
they said 'they don't want that, they want to be given a clear message, and I said that that
is the dichotomy we live in. ACP member 36 .

8.2.5. Findings from the EU model on the integration between risk
assessment and risk management
Most of the interviewees were less familiar with the complicated and ev,er-changing EU
regulatory process. The EU risk analysis process has separate risk assessment from risk
management. With the creation of the European Food Standards Agency (EFSA), it carries
out risk assessments for pesticides (among many other food safety issues); and The European
Commission corrals risk management between DG SANCO and the EU Member Sates. This
is not an easy issue to resolve because there are conflicted forces at work. On the one hand
there is a, potential conflict of interest if risk assessment and risk management are carried out
in the same organisation. There may be policy directives, such as an overall aim to reduce
pesticide use which may conflict with a regulatory role that is set up to approve pesticides,
and receive registration fees from companies that want to market pesticides.

The extent to which the decision to approve a pesticide is political or scientific can vary. If a
decision is not less contested, it will be a 'scientific decision'. If there is an economic issue,
or it is border-line it can mean the decision becomes political. So the more difficult the
decision, the more likely it is to be political. One example of this was the decision to review
and approve eight pesticide active ingredients the EU process. Normally Member States vote
on the approval of an active ingredient through the European Commission Working Group
(legislation) of the Standing Committee on the Food Chain and Animal Health (see Figure
2.4). But, because Member State voting was so equivocal and contrary, it was decided that
the regulatory approval decision for the eight active ingredients was passed up to EU
Commissioners (Anon, 2006). This is reinforced by a public interest interviewee who linked
uncertainty with recourse to political decision-making:
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"Often those real decisions come down to political decisions, especially in the face of
scientific uncertainty. "NGO 10

This is also recognition of the political pressure facing the regulators from all sides. There
are large regulatory departments within the research and development pesticide companies,
but the number of companies is declining, and compared to other industrial sectors, as an
industry interviewee noted, the pesticide business is fairly small by global standards. One
NGO interviewee considered that they were out-numbered in lobbying terms compared with
the pesticide industry, but the NGO sector is nevertheless organised - albeit it on a smaller
scale. As a group they are technically qualified, or can draw on such expertise, and have
developed experience of pesticide policy matters. This strength is reflected in a regulatory
response:

" .. , there are two stak;eholders which are for my perception the' most successful. That's the
big industry companies so in that respeCt European Crop Protection Agency. And the
second one is the environmental non-governmental organisations (NGOs). And I think in
particular Pesticide Action Network and Greenpeace. So, their impact is very different,
because tCPA is more managing to have an influence via directly influencing the
discussion process very actively, influencing also the drafting process by providing some
expertise; whereas the environmental NGOs just take the opposite way by not participating
in the drafting of the process but by creating a very high political pressure at the end ... I
am often surprised about the weak lobby of the farmers at European level ... which is
probably due to the fact that agriculture in Europe is so different, that it is very difficult for
them to find a common position". Regulator, 46

Although the tactics of the pesticide industry and the NGOs are perceived by the regulator to
be quite different, they are well adapted to networking at a European level, where pesticide
legislation is now being drafted. The farming lobby on the other hand struggles at a pesticide
policy technical level where they have otherwise been seen to have benefited from a
lingering Common Agricultural Policy supportive of farming production.

There have been suggestions for more public interest involvement in the risk analysis
process, as outlined by 'citizen science' (Irwin, 1995). This does present problems with a
NGO involvement in the risk analysis process. As one NGO interviewee explained they are
going to do the regulators job for them:
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" ... As an organisation we advocate for more participation ofpublic interest groups at
appropriate stages in regulatory decision making. We are not there to do their job for
them, but there are stages where we should be consulted more. I think one ofthe problems
is the way that information on complex issues can get presented in the regulatory process.
How can you actually engage non-experts in that process? I think you need some expert
independentfacilitators.in that process - people who are employed specifically to try and
explain what the issues are in terms that everyone can understand. Often those real
decisions come down to political decisions especially in the face ofscientific uncertainty.
Which way do you go? Businesses as usual until problems mount up, or do you take a more
precautionary approach? There is nothing particularly technically complicated about
those kind ofdecisions. But they are often presented as technical decisions. How you vouch
for getting someone who can be totally independent to facilitate those kinds ofprocesses, I
am not sure; but there are a lotofpeople who understand the technicalities of the issue
who have often worked inside the industry at some stage. NGO 10

. A summary of interviewee responses on whether to separate risk assessment from risk
management is presented in Table 8.2. These comments are taken from a review of all the
.

.

interviewee data on this paiticuhrr topic.
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Table 8.2 Stakeholder views on the separation of risk assessment
and risk management
1. Pesticide production

•

Integrated risk management and risk assessment will only work if there is very
good communication between the two separated agencies (Pesticide industry)

2. Research

•

It is important to separate the science experts [risk assessment] from policy [risk
management] (IPM Expert)

3. Control

•

There are many conflicting issues between risk assessment and risk
management at the EU level (EU regulator)

4. Experts3

•
•
•

•

Risk management is ultimately a political not a scientific decision (Regulator)
An integrated approach is needed (Regulator)
Need to balance risk versus need (Regulator)
Former DEFRA Minister was in favour of integrating risk assessment with risk
management

5. Food producers

•

Need to act on. the best scientific advice, and try to make the process as free of
politics as possible, that is, for the separation of risk assessment from risk
management (Farmer)

6. Food recall and manufacturers

•

Not content that risk assessment and risk management are carried out in the
department (Retailer)

7. Public interest

•

The general public has little idea about pesticide risk assessment (NGO)
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8.2.6.

Summary: key findings

The precautionary principle is widely recognised as relevant and important, but the practical
implementations are challenged. It allows for a more precautionary approach to risk analysis
and as such it appeals to public interest NGOs, and health and environmental professionals.
Those within the pesticide community are generally against it because it threatens the
pesticide policy paradigm. There is little common ground because the defence of the
paradigm is paramount. Those supporting the paradigm criticise the precautionary principle
by saying it is 'unscientific', but it is designed to accommodate that which current scientific
knowledge cannot yet accommodate. There are uncertainties within the risk assessment
process that are unquantifiable, and therefore the decision comes down to sound judgement.
It has to prevail and a decision has to be made as to whether that uncertainty is ~cceptable,

given the economic, social and political need for a particular pesticide. There are a number of
ad hoc examples, of precaution within the regulatory process. But the implications of
applying the precautionary principle for pesticides across the board are more problematic for
those defending the pesticide policy paradigm. Here the process is seen as a mechanism for
significant reduction in pesticide use, opeimess to criticisins from outside, and increasingly
within, the food supply chain of the pesticide regulatory process, and an examination of
alternative products arid systems for pest and "disease management.

The difficulty in dealing with uncertainty is acknowledged by members of the ACP. There
are different views on what is meant by uncertainty, and propositions that it does not capture
all the uncertainty that we know about, such as combination effects of multiple exposure and
interactions within the wider environment. Uncertainty thrown up by science can also have
double-sided connotations - it could pose an acceptable or unacceptable risk. It also
acknowledges the limitations of 'regulatory science'. As one ACP member indicated his
academic training had always been encouraging of equivocal scientific endeavour which is
completely at odds with the regulatory requirements of presenting a message clearly and
unequivocally.

Risk communication is acknowledged as a big challenge - communicating a complicated
technical issue in simple terms to the general public. There is

a: recommendation for a whole

range of (non-pesticide expert) professional assistance. The problem with this strategy is that
the consumer 'dissenters' and critical stakeholders within the pesticide policy network are
growing and having their impact on the food supply chain. Their concern is not about being
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re-assured about the uncertainties within the risk analysis process; it is about acknowledging
that these uncertainties are unacceptable per se, and alternatives need to be considered.

Discussions involving the precautionary principle are said to be an opportunity for common
ground to be established among different stakeholder groups. In the case of pesticides, for
some stakeholders, there is no common ground. They see no need for pesticides, and there is
no compromise or negotiation around that point. Nevertheless the principle is here to stay
and it something that the pesticide policy network will have to make operational, or face the
. consequences of an irreversible threat to the pesticide policy paradigm.

The precautionary principle embraces the co-decisionist model of risk analysis, and there are
concerns from the pesticide industry and some sections of the food supply chain. Their view,
that science dominates, is more in line with a technocratic risk model. The regulatory view
also acknowledges the scientific input, but puts greater emphasis on the political reality of
the pesticide regulatory process. This difference adds to reduce the integrated cohesion
within the regulatory paradigm element of the pesticide policy network. The ACP experts
also acknowledge the intervention of risk management into the risk assessment process, no
matter how much the desire is to separate the two. This suggests the UK is moving away
from the traditional technocratic approach to risk analysis; but in a way that lacks
transparency for the outside observers. For the EU, where risk assessment is separate and
carried out in one organisation, and risk management in another, there is a concern that the
risk management will lose touch with the risk assessment process. For re-connection, an
integrated compromise has to take place. The risk assessment process is changing all the
time, becoming more complex, and therefore difficult to assess and manage, adding extra
pressure to the pesticide policy paradigm.

8.3.
The pesticides debate: A range of perspectives from the pesticide
po/icy paradigm network
The interview data revealed a number of issues which challenge the use of pesticides. Some
of the interviewees questioned or doubted the need for pesticides from a fundamental point
of view. The civil society interviewees in particular were keen to see a wider debate on the
sustainability of agriculture. The traditional assumption that 'pesticides are vital' is also
being challenged within elements of the food supply chain. For most of those within this
supply chain, however, the dominant consideration was that the economics of conventional
crop production is an overriding factor when considering the need for pesticides. The
historical legacy of pesticides was raised by interviewees. With a few exceptions,
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interviewees did not dwell heavily on the historical legacy of pesticides, although it was
brought into answers on other subjects. For supporters of pesticides (farming) it was used to
demonstrate that lessons had been learnt. For public interest groups history reminded them of
what else might happen - a dread factor.

Interviewees' views clearly demonstrate that there are different views within the pesticide
policy network. Opinion polls consistently show the general public has concerns about
pesticides, especially in relation to residues in food. This societal concern is reflected in the
resources and organisation developed around pesticide campaigns by public interest
organisations. Multiple food retailers have, in some cases, taken account of the consumer
concern and are trying to accommodate their views, rather than deny them.

Finally, this section acknowledges the difference between the economic productionist views
of the pesticide policy paradigm, and the environmental health views of the critical
stakeholders within the pesticide policy network.

8.3.1.

Is there a need for pesticides?

The first observation from the interview data addresses two fundamental questions about
pesticides: why do we use them and are they necessary? It corresponds to the first question
(see Table 3.2). This has important implications for the pesticide policy paradigm, in ter:ms
of its defence and the pressures that are placed upon it. The view from pro-pesticide
productive stakeholders is that pesticides are an important input without which needed food
supply would be severely compromised. There is an assumption that pesticides are vital, and
this frames all subsequent ideas about the need for their development, marketing, regulation
and use. A conventional farming and pesticide industry view chara.cterised the need as:

" ... a capacity to create a range ofproducts that people want to eat, buy and use at a price
that people are prepared to pay in the First world, which allows for First world life styles
and incomes to be lived by those people producing them. " Farmer, 32

"I think it is about helping to produce the quality and expectations that food companies
have in terms offood production. At the farmer level there will be specific benefits to the
grower, they are under enormous pressure these days to deliver on price, it is quite a
complicated economic model they are working to. There is a huge push-down on price, and
crop protection products offer a very cost-effective solution to the problems they have."
Pesticide industry, 41
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These two views show that the economic and production parameters have an important hold
on the food supply chain. Pesticides and other key inputs have been designed as part of
conventional farming in addition to all the wider forms of agricultural policy such as
education, research, agronomic advice, economic support, and regulation (Atkinson et aI.,
2003). Synthetic pesticide pest control has become the dominant pest management tool
because it suits ways in which the conventional food supply chain works and integrates. It
allows farmers, industry and policy-makers to work within a common framework with
powerfully effective methods of pest control producing high yielding crops. They have
become institutionalised within this group.

The dominant pesticide paradigm view was expressed by one or more interviewee in all the
stakeholder sub-groups, except the public interest groups. What if the question is turned
,

around, what are the implications for conventional farming if pesticides were not used? A
farming interviewee explained how inter-locked pesticides are within the farming system:

"If we were not using pesticides on a national scale ... 'you are not just looking at that one
spray, that one field, you are looklng more at a system~basis and to go to a non-pesticide
situation in the whole country you are looking at the whole system. You would have to
completely change the rotations, the way they farm, the number ofpeople they employ, how
they wen! about the whole thing, because you'd be looking at it right from when you started
planting the crop. You would change the time when you planted the crop, what are the
crops you grew in rotation, it is a huge education problem, a whole knowledge-transfer
that would go with it as well". Farmer 18

Such a fundamental change presents a number of risks and uncertainties for farmers. They
would be centred around the development of crop prices, European policies, the behaviour of
consumers, the farmer's ability to learn a new way offarming, and the need to change and
develop new networks (de Buck et aI., 2001). These perceived risks are a barrier to change,
and help support the dominant pesticide status quo. The question whether pesticides are used
is not routinely asked as part of the pesticide approval and regulation process. At the same
time, neither are there any papers or reports that have given detailed consideration to a zeropesticide use scenario for the UK. The typical regulatory view accepts the need for
pesticides. Indeed the Pesticides Safety Directorate (PSD) cannot exist without pesticides to
regulate and approve. A regulatory interviewee outside PSD had accepted and not questioned
the need for pesticides, but there was also a realisation that he had not rigorously challenged
this view:
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"I am startingfrom a point of accepting, partly based on my understanding ofpractical
agriculture, that there is a need, and will continue a need. But I have not challenged that
rigorously myself in any academic sense, but have allowed others to do it, and have
accepted the arguments· that have come forward. " Regulatory, 43

Another regulator with former responsibility for pesticide policy confirmed that they had
carried out no serious view of the need for pesticides:

"I have never been involved in any serious work looking at analysing pesticide need, in a
more holistic way. In other words, I have done a low ofwork on insect pests and crop
protection requirements more generally. And I am happy about the justification for their
use and part ofa crop production system, and the relevance in controlling pests and
diseases in those systems ... So lam startingfrom the point of accepting, partly based on my
understanding ofpractical agriculture, that there is a need ... but I have not challenged that
need myself in any academic sense, but I have allowed others to do it. " Regulator 42 '

The same regulator made a further link between pesticides .and agriculture in the UK:' '

"Ifyou really, really unpick the question, you come back to' the fundamental question: do
you need agriculture at all in the UK? " Regulator 42

A further regulatory interviewee confirmed the historical the need for pesticides, but for
today the situation is not so clear-cut:

" .. .pesticides clearly have helped agriculture go in a certain direction and at a certain
pace. Now, whether we need to do that - to continue doing that, I don't know. I don't know
the answer because I don't have the information. I can't find that information. Now
everything is a global market. " Regulatory affairs, 39

The implication here is that the UK can no longer make a decision to stop using pesticides on
its own. The global food supply is predominantly based on conventional agriculture and
pesticides are a dependent part of this process. World markets create pressures to produce
cheap food and maintain pesticide use.

Some multiple food retailers have developed their own pesticide policies in recent years (see
Vol. 1, page 236). Previously they relied on the supply chain and regulator to police such
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issues as pesticide residues in food. Their more active role has led to a greater enforcer role
within the pesticide policy network. Their policies are framed around reducing pesticide
residues in food, even eliminating them altogether. They do not want to abandon the
pesticide policy paradigm altogether, although one interviewee went as far as questioning the
need for a chemical solution:

" ... we don't need a chemical solution here, there is a more integrated natural way in terms
of cropping, farm management, that does the same. " Multiple food retailers 08

As suppliers of large volumes of food, they are aware of the commercial need for pesticides
within a conventional farming system, but would rather see safer alternatives developed
because of the concerns over pesticide residues in food. They want pesticide to produce
quality products, but do not want the residues which have the potential to harm, their
business. In this sense they have traditionally seen pesticides as a necessary evil. Some are
beginning to question the 'vital' element, but realise the ingredients for an alternative are not
currently in place.

A number of critical stakeholders, such as those who support organic farming, maintain a
fundamental view that there is no need for pesticides. Others, such as an academic working
on alternative ·pest management and public interest NGOs, think there should a debate on the
issue:

"I think what is required at the start is a change ofattitude, almost that pesticide aren't
essential and therefore we look at each pesticide as it comes up for approval as to whether
we really need it or not, and whether there are better alternatives that are chemical
alternatives, that is not done at the moment. It [pesticide approval} is just looked at in
terms ofa chemical that somebody wants to use so we will look at that chemical and see if
is it safe. So actually there isn't a strong driver to say - well we don't need this. " NGO 30

An organic farming view also comments that the fIrst point of call is 'need' for the use of
pesticides:

"I think there should be an overwhelming threat to human health before there should be
any requirement to use synthetic pesticides in the environment. I would like to see similar
rules applied to human medicines and similar consideration. I think to allow the
production offood or garden plants or flowers, there is no need to use that justifies giving
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clearance to these things [pesticides} at all. It is a position based on a view of need against
risk. So it is not to do with safety". Organic farming view, 17

Given that organic farming rejects the use of synthetic pesticides, it could be argued
therefore that supporters should not be part of the pesticide policy network as they reject the
idea of a pesti~ide paradigm. The relationship between conventional agricultural and organic
farming has after all been frosty over the years. But lobby organisations such as the Soil
Association have entered the pesticide policy network as critical stakeholders, criticising the
unintentional effects of pesticides62 •

In terms of pesticides, organic farming does allow some limited chemical use, but the desire

is not to use such inputs. This, 'the desire' , represents an important distinction between
organic and conventional farming. This is because there is no denial of a 'problem', unlike
conventional farming which sees pesticides as an acceptable part of the agronomic process.
Any problems that do arise in the conventional system have to be accommodated within the
remit of using pesticides. From an organic perspective, therefore, the question is not about
the safety of pesticides, but it is about risk; and risk should be balanc~d against need. If a
society nee.ds pesticides badly enough" it will accept the risks they pose, and continue using
them. This was the situation that existed in the UK in the<1950s. The current position is
different, as an increasing number of stakeholders in civil society and some elements of the
food supply chain are challenging the need for pesticides, and society's tolerance of them is
in gradual decline as a result:

"I suppose one thing is to have an initial aim to get rid ofanything that is just for
cosmetic63 purposes but that in itself is complicated because some pesticides used for
cosmetic purposes may also be used for disease control as well. So is not always going to
be a straightforward way ofdetermining or eliminating which pesticides. But it certainly
would be a way ofeliminating quite a lot ofpesticide usage, particularly on fruit crops. So
certainly anything that is being used for that purpose should be eliminated. I suppose there
would have to be some sort of way ofshowing that there really isn't a practical alternative
currently available to farmers, including look at non-chemical uses ... 1 don't think that the
non-chemical option is really looked at properly. But again I think it is a complicated issue
because even

if there is a methodology available for organic farming, for example, again it

is going to take time for that to be taken up by conventional farmers unless there is
62. See for example attending open meetings of the Advisory Committee on Pesticides.
63. Cosmetic use of pesticides includes usage designed only to improve the appearance of agricultural
produce, rather than have a direct pest and/or disease management function. The term is also used to
describe pesticide used in some urban settings, such as weed control in parks and gardens.
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.commitment from government to an extension service for example, so that farmers are reeducated in those techniques, so again it is not as straight forward and it is not something
that can happen overnight. So you have to take farmers along the way. " NGO, 34

This NGO response includes the desire to stop using pesticides, but recognises the
difficulties in doing so. The interviewee is not resource dependent on the policy network for
pesticide approval, unlike members of the food supply chain. But there is an acceptance that
pesticides will continue to be used, at least in the short term. There is a realisation that
pesticides cannot be dispensed with outright unless there is a change fundamental change
away from conventional farming. This has the effect of locking them reluctantly into the
paradigm. The public interest NGO resource dependencies within the pesticide policy
paradigm are not bound into whether pesticides are approved because they do not directly
need or use pesticides professionally, as the need would be for food supply chain
stakeholders. They want to have influence with the network that contains a dominant propesticide perspective within which they do not agree, or reluctantly accept because any other
possible alternative paradigm is yet to gain sufficient momentum. The resource dependency
is determined by the extent to which members of the network depend on each other for
valued resour~es such as money, expertise and legitimacy, and whether most actors are

~elf

stifficient. The public interest groups are self-sufficient in the terms of Rhodes and Marsh
(1992), but nevertheless are 'captured' by the dominance of the pesticide policy paradigm,
that productive stakeholders are at pains to defend. For example, even the argument against
continuing the 'cosmetic' use of pesticides acknowledges that fundamental changes to the
farming system would be required.

In conclusion, the dominant view within the policy network supports the pesticide policy

paradigm. This is reflected in the framework of ideas around the economic productionist
view. The public interest views framed around health and environment challenge the
dominant view. The degree of need is an important component of the paradigm. There are
views that are fundamentally opposed to pesticides, with different framing assumptions that
are unlikely to be resolved unless this basic point is addressed.

8.3.2.

Overview of the need for pesticides

The Table 8.3 presents an overview of the interviewee results according to stakeholder subgroup. An analysis of the sub-groups showed three groups. There are those supportive of the
need for pesticides. This included the pesticide industry, and elements of all the other groups,
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except the public interest sector. The second group expressed an equivocal response,
essentially a need for pesticides was acknowledged, but so were negative connotations. The
third group challenged the need for pesticides per se.
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Table 8.3 Stakeholder overview on the need for pesticides
1. Pesticide production

•

Pesticides allow for an intensification of production where products can get to
market quickly (Pesticide industry)

•

Farmers struggle to get guaranteed crops of good quality if they do not use
pesticides (Pesticide industry)

2. Research

•

Chemical pesticides will always be needed - they just need to be improved (IPM
Expert)

•

Pesticides should only be used when needed rather than as a prophylactic
safeguard (Horticultural researcher)

•

The driver for pesticide development is whether a company feels it can make
money from a product rather than whether a product is needed (IPM academic)

3. Control

•

Pesticides are a part of modern farming, without them we would struggle to
produce the level of food required for the UK (Regulator)

•

There are 'supposed essential needs' but in most cases, people find other ways of
d~aling with pest problems (Regulator)

•

In early decades pesticides were needed to increase quality - not sure today, it
depends on wider agricultural policy (Regulator)

•

Safety is paramount and pesticide approval is not given on need"alone - the
drivers are economic (Regulator)

4. Experts1

•

To produce the quality of food reliably at a price people can afford: they are
essential absolute necessary

•

It is not really the role of ACP to look at need

•
•
•

The 'need' for pesticides is taken for granted
Pesticides make production of crops more efficient and increase quality
There is a presumption of need that pesticides are essential in production, but on
the other side there is a presumption of no need what so ever

5. Food producers

•
•

Without using pesticides on a national scale, the decrease in yield would be
considerable (Farmer)
Need a capacity to produce a range of foods at a price people can afford (Farmer)

•

There is a need to produce food very efficiently and the use of pesticides is one of
the structures of advice management (it left over from the Second World War.)
(Grower)

•

It is a position of need against risk. It is not to do with safety. Is there a real need
for them? No there is not, you can have a perfectly decent garden and a perfectly
decent farm, perfectly good food without their use at all. (Organic farmer)

6. Food recall and manufacturers

•

In the short term pesticides have to be used. It is the only sensible economic
solution, although less toxic pesticides should be used (Food manufacturer)

•

Pesticides are need for the cosmetic quality and robustness (to withstand the food
supply chain) (Retailer)

•
•

It depends on how much risk you perceive from the consumer (Retailer)
It would be nice not to use pesticides, but not sure this is achievable (Retailer)

35

•

We are challenging the view 'we need pesticides - they are fantastic'. We are
asking - is there a more integrated way? (Retailer)

7. Public interest

•
•

•
•

Currently we are dependent on pesticides, but we could a have developed
agriculture without high inputs (NGO)
Struggle to characterise the need because there are alternatives (Media)
The short term need is because of farmer-dependency. In the longer term they
should virtually be eliminated (NGO)
Don't think there is a need for pesticides, a dependency has built up deemed
difficult to break (Independent Campaigner)

Note: 1. Responses from members of ACP
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8.3.3.

Tensions within the network: responses to critical consumer
views

This section shows that there are tensions within the pesticide policy network. The data from
interviewees confIrmed that there is limited horizontal interdependence within the pesticide
policy network. There were a number of concerns raised by public interest groups concerning
other elements within the network. This is particularly relevant to Question Three (see Table
3.2) concerning the diffIculties and challenges around the pesticide debate. The background
to these concerns, and why they occur, is presented from all interviewees (including those
who do not themselves have fundamental worries about pesticides). One issue included the
closeness between industry and government. A number of interviewees expressed a lack of
trust in government. There was also scepticism from some about the use of science, and
recognition that there is a lack of agreement between experts: The lack of consensus raises
concerns within the public interest

se~tor.

The concern from a public perspective about industry and government highlights the
resource dependency,that
exists between the regulator and companies wishing to register
'
. pesticides. Industry spends millions of pounds res(jarching and developing a prospective
chemical product (see Table 6.2, Vol. 1, page 206). The safety data are detailed and has to be
collected to certain agreed protocols. Assuming there is no improper contact- between these
two members of the network, an element of mutual trust and understanding has to develop in
order for successful regulatory outcomes (pesticide approvals to occur). Transparency about
the relationship between the two is important:

"There is also considerable, and in my view a far too close relationship between the
agrichemical industry and the regulatory process ... We know that the agrichemical
industry has hundreds of lobbyists full time in Brussels, knocking on the doors ofDG
San co, DG Environment, DG Agriculture64• The public interest view, in contrast, has a few
dozen at best. So what gets decided behind closed doors and what gets decided in a more
transparent process is not clear." NGO, 10

" ... the way agriculture developed post-war with this very, very close relationship between
agribusiness and the Ministry ofAgriculture ... and the whole structure ofregulation of
pesticides and the funding ofit is dominated by industry." National consumer media

correspondent, 27

64. Offices of the European Commission
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. Public interest NGOs have consistently been critical of the pesticide industry and government.
They do not have the same resource dependency on the other members of the policy network, but
there is a concern about the paradigm that draws them into the debate. In this sense they have little
to gain by agreeing to compromise, which is perhaps why there is little compromise given. There,
concern centres on a democratic deficiency - that the NGOs are heavily out-numbered by industry
lobbyists. It also reflects the unequal relationship. The strength of the current pesticide policy
community, responsible for pesticide regulation, is exemplified by a former DEFRA minister:

" ... the pesticides approval framework was long-established before 1 got there. 1 was never
very comfortable with this proc?ss. 1 feel that at most stages it was influenced if not
actually dominated by the chemical companies. 1 had a very uneasy feeling ofrelationships
between the industry and either members ofadvisory committees or civil servants or indeed
even in PSD that 1 could never quite pin down. 1 am not suggesting corruption but 1 cannot,
in all honesty, 'say thaf there was no corruption. 1 simply don't know. " Ex DEFRA

"Minister 19

This view highlights the difficulty that a non-technical government minister has in having an
, influence on a long-standing network built around the original pesticide 'policy community' .
It is they, the ministers, who hold the ultimate power within the network, but at the same

time, this interviewee felt somewhat disconnected from it. Another former DEFRA minister
commented on how little time he could devote to pesticide policy, given all the other
responsibilities he had to cover:

"1 would say it [covering pesticide policy] was maybe 2% ofmy time. 1 did visit the
Pesticide Safety Directorate, 1 did talk to the pesticides industry, the various NGOs and the
various bodies set up relating to pesticides. So 1 did have a fairly good impression of what
was going on. " Former DEFRA minister 45

An anti-pesticide campaigner expressed the extent of the opposition when making
fundamental challenges:

"First ofall can 1 say the perception of many to date is that it is an emotive issue when it
comes to the people who are complaining about it, or people who raise the problems. 1
personally disagree fundamentally on that because, in my experience the emotion and the
emotiveness comes from the other side, when people are challenging the status quo, and
puttingforward a position where the whole ofagriculture would have to fundamentally
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change to a different system. That is when you really do see. I have been at meetings where
I literally had people raging in my face, who are conventional farmers, who are verbally
abusing me, and I found it extraordinary. There I am with my facts and my figures, and my
research and my evidence and my material and I put forward the position on this side of
the coin, in a very professional and well-informed manner, and I have not found that so
much is always the case, when you have people from the other side of the position, where
there is so much propaganda, it's quite frankly a farce. " Independent Campaigner 47

This sort of independent view cannot be accommodated by the pesticide policy paradigm. It
highlights why the paradigm argument is so powerful. If it is challenged without compromise
there is no solution but for a paradigm shift, which the dominant force will reject out of hand.

8.3.4.

Consumer views:

The data above includes interviewee views on societal concern about pesticides: Canvas~ing
public opinion directly was beyond the

sco~e

ofthis research. Information concerning these

views is llnportantbecause they help to explain why there·is limited agreement hoI"i:zontally
within the pesticide policy paradigm network: Opinion surveys focussing on pesticides and
other food safety issues are cited below. Indeed many of the interviewees (in government and
industry) regularly commission surveys on public opinion and have views on their views.
The following section reviews some of the research and surveys that have been carried out,
and compares this with interview data in which some interviewees discuss their perceptions
of the public's perception of pesticide residues in food.

A number of studies have found that food safety has become a major issue of public concern
(Yeung and Morris, 2001, Canavari et aI., 2002, de Jonge et aI., 2004, Reijnders, 2004,
Knowles et aI., 2007). Furthermore, consUl;ners are questioning the ability of the modem
food system to provide safe food (Smith and Reithmuller, 2000). A review of the wide range
of food scares reported throughout the EU between 1986 and 2006 shows that the incidence
is increasing (Knowles et aI., 2007). Specific incidents included 28 microbiological (eg
Salmonella, E. Coli), 18 contaminant (eg residues, dioxins), and 11 ZoonoticiEpizootic (eg
BSE, FMD). Problems can appear very quickly, without prior warning, and can cause
widespread disquiet. A recent example included dumplings contaminated with
organophosphate pesticide. They were made by a Chinese company whose products set off a
nationwide scare in Japan after causing a number of health problems. Authorities had to
recall millions of bags of dumplings after traces ofthe organohphosphates methamidophos
and dichlorvos were found (Watanabe, 2008).
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Specifically studies have addressed pesticide residues in food as one of the major food public
safety concerns (Dunlap and Beus, 1992, Macfarlane, 2002, Reijnders, 2004, Knowles et aI.,
2007). A recent European Union survey of public perceptions of food safety concluded that
pesticide residues were of greatest concern. When prompted, 63% of EU citizens interviewed
voiced concerns about pesticide residues in fruit and vegetables. Pesticides rank higher than
more recent technology such as Genetically Modified-based pest control (European
Commission, 2006c). This concern has been recognised by food retailers, who are very
sensitive to the ~oncerns of their customers and/or the general public. Major retailers and
food producers consider that consumers are willing to pay for substantially improved food
safety (Reijnders, 2004). In terms of pesticides, residues in food are at the forefront of that
concern. But one multiple food retailer was aware that there are wider issues:

"We have identified over a period oftime through independent research that the consumer
, has some quite serious concerns about the use ofpesticides. We have also identified,
because of our ethical position, issues oyer the health and safety, and the handling of
p~stiddes" Multiple food retailer 06

Customer research was saying that consumers were concerned about the levels ofpesticide
in food, and they didn't particularly trust the Maximum Residues Levels (MRLs) or
government scientists who settle thresholds. " Multiple food retailer 08

From these comments, it appears that trust is more important than technical details which are
difficult for the lay person to understand. Researchers have found that 'social trust' is a key
predictive factor for the perception of risks and benefits. Social trust has been des~ribed as the
willingness to rely on those who make decisions related to the management of technology and
public health and safety (Siegrist et aI., 2000). It is an important factor for pesticides, and the
implication is that some retailers consider social trust to be lacking for pesticides. Another food
industry view is that a technical issue such as pesticides is difficult for the public to understand. It
may be that consumers are vaguely aware of pesticides per se, but very few of them are aware of
the 800 or so individual pesticide active ingredients that are used around the world to produce food
from conventional farming:

"We know from research that we have done in the past that most consumers cannot name
any pesticides.

If they did remember one it is DDT. And you are lucky they remember that;

they get confused with food additives and food colours and all manner of things. " Food
manufacturer 20
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A multiple food retailer suggested that there is little consumer understanding of pesticides
residues in food - but that absolute safety guarantees are expected:

"What happens is that consumers become completely confused about everything. They are
confused about labelling [on food packagingJ ... an ultimately they are fatigued as much as
anything. .. What the consumer wants, because mostly they just don't understand what you
are talking about, they want unambiguously [the question answered] 'is it safe or isn't
it? '... The difficulty we have is saying' you should be concerned because... "Multiple food

retailer 31

It is important to consider what is driving this concern. The headline response is one of

concern. A deeper analysis has been carried out by the Food Standards Agency which has
commissioned some qualitative research into consumer concerns about pesticide residues in
food (COl, 2004). lrwas a more in depth analysis than the usual public opinion survey.
Within their sample there were three broad attitudes with different levels of concern and
information needs. There are 'avoiders' for whom pesticide residues are of negligible
I

concern; 'mainstreamers' who show concern, ~ut are reassured by authoritative
announcements from government or through assurance schemes; and

'disc~rners'

who have

high .levels of concern for both health and environmental impacts. This group is not trustful
of regulatory authorities, and expect to see public interest NGOs involvement as well as
governmental activity. Data from the interviews shows some of the stakeholders are
'discerners' too. This category would include some multiple food retailers. In the early 2000s
retailer-commissioned consumer research was saying that consumers did not trust
government scientists who set thresholds such as maximum residue limits (MRLs). This had
important implications for the relationship between the retailer and government:

"For the first time we recognised that a regulator was not going to protect us, the
consumer expectation had moved on and that was a huge shock to our system, and I think
together with our initial desire to sell genetically modified food only to be told in no
uncertain terms by our customers that they did not want GM Those moments were seminal.
Pesticide residues and non-GMfood were seminal in our journey to become one of the
most responsible retailers in the world". Multiple food retailer, 08

Some consider these concerns are the symptoms of a malfunctioning system, with pesticide
residues one of the components, that can only be addressed through restructuring and
reference to wider fundamental issues concerning the sustainability of the food supply chain.
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The authorities and industry often express frustration with public's attitudes towards food
risks, including pesticide residues (Macfarlane, 2002). This was reflected in the interviews.
One of the scientific experts commented:

"I do not entirely know why people should be so much worried about pesticides than they
are about most other things... In Sweden they are much more concerned about electricity
than we are, power lines and mobile phones and things like that. So it does seem to be a
cultural phenomenon. And there is an element ofreinforcement within a society. Everybody
in this country knows that pesticides are a bad thing, because there is a lot ofpublicity
about it. And the campaign groups promote that message. The organic farming industry
promotes that message actively and has a commercial interest in doing so as well. I am not
saying that they do it because they want to get a commercial advantage. I think that, by and
large, people in the organic farming industry are in it because they believe in what they are
doing. But, in order to sell their products, they put their message acros~ very forcibly, and
it influences the way in which people think. And I think another major factor is that much
of the use ofpesticides, people don't recognise as· providing them with an individual
benefit. So they don't see anygainfrom it, they only see the adverse effects. And that is a
very strong influence on how people react to risks" ACP member 35

This interviewee acknowledged that the issue is complicated and unresolved. Public concern
was likely to be a combination of factors, but could not explain why it occurs.

Another point raised by one multiple food retailer was that the pesticide industry's customers
are the agricultural supply industry and farmers or those applying pesticides on their behalf.
Historically they have not had to reach out to consumers or the multiple food retailers when
there was little general criticism of pesticides. As one retailer made the point that they were
more attuned and responsive to consumers:

"The pesticide industry per se is not particularly consumer-facing. They see their customers
as farmers as opposed to the end consumer offruit or vegetables.

Ifyou look at the context

of major brands or retailers whose immediate customer is the end consumer then almost
inevitably they are going to be more aware of what consumers are saying. So you are faced
with drivers at that point. One is ifpeople are telling me they don't want this [pesticide
residues} then I want to change it to satisfy that expressed desire. Secondly, whether you
believe that by changing approaches you can add value to your brand, product or activity
in a way that makes it more attractive to consumers ... It is about having an awareness of
potential risks and trying to manage those in a way that is practical and supportive ofwider
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society as opposed to just doing it for absolute profit. I am not saying profit isn't
important. " Food manufacture 20

There are other issues that are import to the 'tension debate' which are also dealt with, and
cross-referenced elsewhere, in the chapter. The scientific risk assessment of pesticides is
referred to in this section because the risk analysis of pesticides is not an entirely scientific
process, and there are concerns among some NGOs that this is not recognised. An example
of this is presented by the pesticide industry that is heavily reliant on the regulatory science
within a technocratic model of risk analysis, whereas the regulators are more accepting that
the risk analysis is in the fmal analysis political. This difference creates tensions elsewhere
within the pesticide policy network.

8.3.5.

Views on UK government departments

Concerns have been raised about differing pesticide policy views between individual
,

"

government departments. One example came about after the creation of the Food Standards
Agency (FSA) after 2000. The FSA was not given responsibility for pesticide regulation
which was retained by the Pesticide Safety Directorate (see Section 6.4.1). The rationale for
this was that there was more to pesticides thari food safety, particularly in'reHltion to
agronomic and environmental expertise, and that the FSA would have limited knowledge and
capacity in these areas. The regulatory consequences meant that the FSA has an interest
rather than a responsibility for pesticides. But it did develop its own pesticide policy
initiative in relation to reducing pesticide residues in food which conflicted with that ofPSD.
This example of differing policy views within the UK government puts pressure on the
stability of the pesticide policy community, as explained by a horticultural grower:

"The FSA had its minimisation, or was it elimination ofpesticides, two or three years ago.
And it was basically one government department in conflict with another. You therefore had
a very mixed message comingfrom one government department saying: 'we are totally
safe, we are the PSD '. [In contrast] 'And we are FSA saying you are not safe '. So that had
to be resolved politically... You then have a major problem because the politicians will
make decisions which are very short term decisions that the NGOs and other people want
them to make." Grower 14
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The NGO view on government departments exemplifies the difficulty in influencing the
decision-making process, and the emphasis on productive stakeholders within the pesticide
policy paradigm:

"I have been to a couple ofstakeholder forums where in terms of the presentations and on
paper there were different views that were expressed form different stakeholder groups.
Fine. But then you don't actually see how those views were then translated into the next
stage of the policy design process. So it can be just window dressing with token
consultation. Public interest groups think they have had their say, but it doesn't actually
affect the decision-making process at all. There have also been some recent examples of
abysmal public consultation processes by the European Commission as well where on one
level they are transparent and open. They have internet based questionnaires. But there
wasn't a chance to protest against the bias in those questionnaires. For example, one
looking at the pesticides authorisation directive was totally focussing on possible costs to
farmers and others ofpesticide reduction without even considering there might be
benefits." NGO 10

8.3.6.

Views on retailer pesticide policies·

A number of food retailers have established their own pesticide policies in response to
concerns raised about pesticide residues in food. The impetus for this was public concerns
about pesticides and other food health scares. But also the naming and shaming policy of
incoming Labour government of 1997 meant that the names arid locations of retailers selling
food with pesticide residues above the maximum residues limits was publish annually by the
Ministry of Agriculture Fisheries and Food (MAFF, 1999: 25). A retailer interviewee
acknowledged the importance on this policy change:

"I think the naming and shaming issue has had a role, I think also... you should never hide
away from the fact of brand reputation. At the end of the day, there was no doubt that,

if

you look at the produce industry, which I have worked for for J5 years, at the beginning
there was no issue, but you could see as time went on that, having had food scares in other
areas, other categories, that something was going to be raised within the produce area, and
realistically the only thing that was going to be raised at that stage was pesticides... So you
have got your bad reputation, on the back of media attention, naming and shaming. .. Also
the fact that, through independent research - talking to our consumers - there was clearly
a level of concern out there that needs to be recognised. " Retailer 06
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A fruit importer commented on the multiple food retailer initiatives within which their
business is involved:

"We are involved in a supermarket initiative to reduce the overall risk ofresidue onfruit.
They have asked suppliers to get together, all the suppliers ofparticular fruit, stone fruit or
grapes, in vegetables as well, and to try an harmonise global use [ofpesticides}, because
that is obviously one of the problems. One country might be doing something and another
country doing something else ... they [the retailers} had a list ofproducts they felt were
nasty and wanted to target products that may be were undesirable and if they could be
replaced ... I don't think they [the retailers} want to make it impossible for their producers
to produce food with the quality they want. So that is why there are not dictating what can
be used and what cannot be used." Fruit importer 16

8.3.7.

'Active ingredient' versus a 'pesticide' focus

There are three l~vels in which pesticides can be viewed. Pesticides are produced and
regulated as individual active ingredients. Farmers and growers need a range of product
formulations to control a diverse collection of potential pests as part of their pest
management programme. These products contain a range of chemicals (often completely
unrelated) that are released to control pests. As a result of these activities, there is
environmental exposure to a mixture of pesticides and other synthetic chemicals in the
environment. The food supply chain focuses on the fIrst two levels described, but society as a
whole is mostly concern with the third level. This level is the most diffIcult to control and
understand, as it is the area about which least is known.

A farming view explained the diffIcultly in explaining the need and function of pesticides as
a group, because farmers need a range of different products for the pest control requirements:

"I am not sure you could summarise [the fonctions ofa pesticides} because it depends on
what it is for. It depends what it is trying to do in what circumstances so you could have
one compound, say something like pirimicarb65, which could be used to kill aphids on
cereals which is very much a threshold based, loss ofa certain amount ofquality, loss ofa
certain amount ofyield versus cost, or the same thing on lettuce, where people will not buy

65. A carbamate insecticide.
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it if it has got an aphid on it, to apples and things like that where pirimicarb is more
selective than chlorpyrifos, 66 for example. " Farming view 32

The unintentional effects of pesticides are difficult to control because of the diffuse nature of
the pollution caused. This presents problems for those who defended the pesticide paradigm.
A member of the ACP expressed satisfaction with the pesticide approval process, but a
different view post application:

" ... where my concern starts to come is as we get nearer and nearer the end user - as to
how and to what extent they observe the label regulations. And sometimes the way
regulation works actually creates difficulties for the end-user, such that they are more
likely to' use the product in a way that is not approved, because of the way it is tightly
regulated. Yet, on the other hand ofcourse, for the vast majority offarmers and growers,
the regulation does ensure that they use it safely and properly. " ACP member 33

Assessing thepotentia.l effects of an individual active ingredient is easier because it has been
subjected to scientific testing as a part of the registration process. It is far more difficult, if
not impossible, to p~ovide pre-approval data on the health and environmental impacts of
diffuse pollution. The complexities and difficulti~s are enormous, and the suggested solution
is to prioritise the most important concerns, according to a toxicologist member of the ACP:

" ... what I am absolutely clear of, is, you cannot take every pesticide, and pesticides are not
unique molecules, so why classifY them separately? We've got thirty thousand chemicals
out there which we are exposed to at reasonable levels. We can't think ofa risk assessment
that would look at every possible combination of all 30,000 chemicals. It would consume
the entire GDP of every country from here to eternity. What we have got to do is find a way
forward that says these are the possible interactions that are really potentially important
and then think ofa way of looking at them. And in fact there is now a lot ofactivity both
nationally and internationally to develop such a scheme. " ACP member 36

The 'economic production' view of those who work within the pesticide policy paradigm and
the food supply chain is focussed on the particular active ingredient to guarantee pest control.
This provides the framework for the regulatory approval of the product based on the safety
data, and what the farmer uses. Primarily the questions are framed with a view to the
agronomic efficacy of the individual product. Wider society, with a 'health and environment'

66. An organophosphate insecticide.
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view is not concerned with this process; it is concerned about the unintentional impacts of
pesticides, as a diffuse group.

8.3.8.

Market failure for pesticides

The present research argues that modern regulatory requirements for pesticide approval are
putting severe pressure on the pesticide paradigm. Most of the interviewees would not be
expected to have a comprehensive view on this issue, outside the pesticide industry.
According to the pesticide industry websites, a new pesticide costs about €200 million to
research and develop (see Vol. 1, page 205). An industry interviewee explained the process
in more detail:

"Ifyou actually look at one active substance, the discovery ofone substance and all the
tests on that substance, the cost is less than £200 million. But the reason it is £200 million,
you start offscreening 140,000 compounds to get one, so you include in the £200 million,
the cost ofscreening 140,000; you include then ... out of those 140,000 you take x number,
say a couple ofhundred to stage two while the cost ofdoing the work on those substances
for stage two IS also part of the £200 million. And you would take, probably! think it is
about four or jive compounds onto the real development stage ofactually doing the .'
intensive testing, even though you are testing on jive,-you only get one at the end of the day,
so the costs that you have linked to those jive are also factored in. " Pesticide industry 26

The interviewee explained the extent to which company research and development funding is
expended on prospective pesticides that are close to market registration but which do obtain
regulatory approval. They fail at a late stage showing the demands of 'regulatory science'
means that the majority of the €200 million R&D spend per successful pesticides is spent on
pesticides that are never used commercially. Another interviewee pesticide industry
interviewee said it could be argued regulatory failure has already occurred:

" ... Some people would argue that we have got to market failure today because we have
gone down from 12 main R&D companies to only 6 today. And you could even actually
argue that today you don't have six you have three possibly four. I mean you have three
market leaders in Bayer, Syngenta and BASF, the three European companies. Monsanto
doesn't do any agchem R&D anymore, for new substances. And the two other American
companies Dow and Du Pont appear to be questioning their commitments to it in the long
term. So the fact that in 10 years, we have gone from 12 major companies really committed
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to this area down to a handful today. Is that market failure, possibly? It is definitely getting
more difficult to get the new substances onto the market. " Pesticide industry 26

The pesticide industry is concerned about the regulatory burden for pesticide approval. An
economic report produced for the pesticide industry has indicated that the outcome of
proposed new EU regulation (more stringent than the current Directive 91/1414) might be to
reduce the capacity ofthe pesticide industry to produce new pesticides (Nomisma, 2008).
According to this report, the draft EU regulation (as of January 2008) could result in 60% of
current pesticides being banned, which could reduce cereal yields by 20% by 2020. The
European Commission forecast, however is for a 20% reduction (Anon, 2008b). The
pesticide policy paradigm argument is that the new regulation should be more restrained. The
alternative view is that this provides further evidence that the paradigm is under serious
,

pressure. That is not the argument for the present research, where the regulatory failure
indicates severe pressure on the pesticide policy paradigm, which is in need of f1.mdamental
change away from the chemical approach to pest management.

8.3.9. ) Why is there concern about pesticides?
Table 8.4 shows that there were a wide range of responses from the interviewees; Although
the colour bars in the table represent some common thoughts (see key below), which can be
broken down into stakeholder sub-group. There is no statistically significance to these
results, but they are never indicative of what the concerns are. Concerns about pesticides
(uncertainties in the risk assessment and the possibility of chronic effects), and issues of trust
were raised by many of the public interest NGO interviewees and some food retailers. From
the production, regulation, expert, and food retailer side, frustration was expressed with a
general inability to explain a technical issue in simple terms. There are different views about
the relative roles of science and policy/politics. Nobody rejected the need for scientific input
to inform the process, but the pesticide industry response placed greater emphasis on science;
whereas the (exclusive) regulatory view concluded that ultimately the decision to approve a
pesticide is political. This means that other factors come into play, especially the economic
need. (This issue is also addressed in the Risk Analysis section). Pesticides were also
considered as an irresolvable issue until more fundamental questions are addressed. These
included asking w.hether we should be using pesticides at all; addressing a wider social
context; and the fact that pesticides are locked into a wider farming process. The following
summarises common responses from interviewees:
•

Ignorance: Difficulties in explaining a technical issue to the public

•

Decisions about pesticides are political
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•

Concerns about political decisions bigger emphasis on science

•

Not addressing fundamental issues

•

Concerns about pesticides (uncertainties, chronic effects) and/or trust
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Table 8.4 Stakeholder views: why are there concerns about
pesticides?
1. Pesticide production

•
•

Explaining the science is very difficult (Pesticide industry)
Science is king: once we move away from science we have no end of problems
(Pesticide industry)

•

We have a tough time convincing the public: perception is reality (Pesticide

•

The is public ignorance about pesticides and regulation (Pesticide industry)

industry)

2. Research

•

Consumers want blemish-free food; and yet do not want pesticides applied (I PM
Academic)

•

We are not asking fundamental questions - why we should be using pesticides at
all. (IPM Academic)

•

The name 'pesticide' obviously sets alarm bells ringing (Horticultural researcher)

.3. Control

•

••
•
~

..
•

Method of pesticide application in farming has been 'cavalier' at times (Former
. Minister)

Pesticides are part of wider social context (Pesticide industrY)
Ultimately,
the decision to approve a pesticide is political (Regulatory view)
,' .

,

Consumers. are~idely unaware of pesticide issues, but there is a wider interest in
the food supply as a result ofBSE (Regulator)
Decision to approval a pesticide· is always political (Regulator)
Regulators should make decisions on a basis of law and science, but cannot deny
they live in a political environment (EU Regulator)

4. Experts 3

•
•
•
•
•

Mind-set can vary according to fundamental views (ACP)
It is very difficult to put over a case when it is highly technical (ACP)
There is a problem with people's understandings of pesticides (ACP)
There is a polemic of views, do not really know why entirely - an element of
reinforcement within society (ACP)
We require

a higher level of science to overcome uncertainties (ACP)

5. Food producers

•

•

There are a few genuine people affected by pesticides frightened by press
sensationalism (Grower)
There is dominant political and economic interests defending pesticides (Organic
farmer)

•
•

No matter what you say, some people will not change their attitudes (Farmer)

•

Public concerns are down to historical problems (Farmer)

Pesticides are locked into a wider farming processes - cannot just switch off
pesticides - would have to change the way of farming in a huge way (Farmer)

6. Food recall and manufacturers

•
•

Consumers have serious concerns about pesticides (Food retailer)

•

There is a consumer lack of awareness about pesticides (Food manufacturer)

Consumers have a lack of trust in government; and retailer has been let down by
government (Food retailer)
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•

•
•

The likelihood of pesticide problems occurring can be difficult to predict (Food
retailer)

Consumers are not at the forefront of consumers or Pesticide Safety Directorate
(Food manufacturer)

Residues in food and cocktail effects are a big worry (Food retailer)

7. Public interest

•

Concerned about the closeness between industry and the regulator, coupled with
a lack of public debate about risks (NGO)

•
•
•

Concerned about the cocktail effect (NGO)

•

There is always a lot of interest in residues in food from NGO supporters (NGO)

•
•

It is not an issue of safety, it is a matter of trust (Media)
Scepticism in science, lack of scientific agreement and concern about
uncertainties (NGO)
(Pesticide industry)
(Independent c~mpaigner)
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8.3.10. Summary: Key findings
The data from the chapter helps to characterise the pesticide policy paradigm network. It also
examines interviewee views on societal concern about pesticides. This has come about
because of public concern about pesticides. The technical nature of pesticides is difficult for
experts to explain in simple terms. Uncertainties in the science mean that overall trust is
more important than explaining obscure technical acceptability limits. A number of themes
emerged from the analysis of stakeholder interviews to help explain why the pesticide policy
paradigm is challenged and under pressure. These include views that the need for pesticides
should be questioned. ,This strikes at the core:ofthe support for the continued use of
pesticides and its policy paradigm. There is little internal coherence across the pesticide
policy network. There is too much trust vertically (developing, approving and using
pesticides) and not enough horizontally (such as civil society NGOs), putting added pressure
on the paradigm.
The reason p~sticides are used is economic, they 'play' an important part iq conventional
agriculture. For many productive stakeholders, this'still holds. For some other productive
stakeholders there is r~cognition that the need for pesticides should be challenged, especially
as the conditio:qs under which pesticides originally developed have changed so significantly.
Other productive stakeholders have challenged the policy paradigm network. Some multiple
food retailers, normally part of the vertical integration, have broken ranks.
Food retailer's trust in government has been eroded, but they still need a pesticide policy
paradigm if they are to carry on selling conventionally produced food. Whilst maintaining
links vertically, they have also engaged horizontally with public interest groups. These
retailers have to take responsibility for the risks of selling food to consumers with residues in
food whilst not having direct control over pesticide use and control. They are too far down
the food supply chain, and therefore have to take responsibility for the actions of others.
They are, in a sense, productive stakeholders who also have had to become a critical
stakeholder. This is why they have developed their pesticide policies.

There are critical stakeholders in terms of proponents of organic farming who do not see a
need for pesticides. With this perception one could ask; why take the risk with the pesticide
paradigm? Effectively they are excluded from the network, except as critical stakeholders.
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These critics new and old have added to the pressure on the pesticide policy paradigm
network. It includes a membership with three types of world view that otherwise frames their
thinking. There is the 'health and environment' view of critical stakeholders and the
'economic production' view of the productive stakeholders. In the middle there is an
economic view trying to incorporate the concerns of the health and environment view. These
shifts of view also have taken their toll on the paradigm.

Finally there is the political versus science argument between industry and the regulator. This
is not particularly transparent, and the present research argues it is an underlying tension at
the root of wider discontent. As the pesticide industry says, science is the key, and without it
the pesticide policy paradigm would suffer and would be in the hands of those who have the
greatest power. Those who control the science have the power; and without the science the
paradigm falls.
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8.4.
Findings on views of alternatives to pesticides -- bio-pesticides and
the ecological debate
The term 'bio-pesticide' is used to describe biologically based pest control products, derived
from, or consisting of living organisms. Three sub-groups include: 1) Plant-based chemicals
such as garlic and mint oils; 2) Semio-chemicals such as pheromones; 3) Microbials such as
viruses and bacteria and fungi. The term bio-pesticide is defmed in the same UK and EU law
as for synthetic pesticides. The phrase 'bio-control agent' is used by those who market these
products as a term that represents the above three groups plus invertebrate bio-controls such
as nematodes and insects (which are not covered by the same legislation as bio-pesticides.
This section presents the fmdings from interviewees concerning the use and development of
bio-pesticides, one of the emerging alternative options to using synthetic pe~ticides.
Synthetic pesticides remain the dominant method of pest management, despite pressures on
the pesticide policy paradigm. There are. at the same time opportunities for bio-pesticides, but
they too have barriers. which have the potential to impede further development.

The first section of this chapter presents data on the· regulatory procedures for bio-pesticides.
, It shows that there have been changes at the UK level.which have led to a more pragmatic

regulatory regime. Some of the regulatory barriers have been reduced in recent years through
. the adoption of a bio-pesticides scheme introduced within the Pesticide Safety Directorate.
The regulation for invertebrate bio-control agents is less complicated, although some extra
risks are identified for these agents. The second section covers the market potential for biopesticides, another traditional barrier for development. The third section makes a comparison
between the pros and cons of pesticides and bio-pesticides. The final sections include an
overview of stakeholder comment on the appropriateness of bio-pestiCides and how they fit
within a wider debate on an emerging ecological pest management paradigm.

The interviewees for this chapter were drawn largely from the pesticide policy network. This
included the bio-pesticide producers as well as other stakeholders who are also part of the
pesticide policy network. The list of stakeholder sub-groups is presented in Chapter Three
(see Table 3.1). The bio-pesticide producers have the advantage, as a group, because of their
relatively detailed knowledge ofbio-pesticides, compared to most pesticide stakeholders.
Familiarity with bio-pesticides varied among pesticide stakeholders overall. The majority
had some comments to make, but often the terms had to be explained by the interviewer prior
to receiving a response.
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Bio-pesticides provide one alternative to synthetic pesticides. They are not the only
alternative, but are the main focus of the present research. The need for bio-pesticides
emerged as both political and commercial. There is a perception that they represent a safer
alternative, and would be politically more acceptable compared with synthetic pesticides.
The interviewee cited below considered the advantages for bio-pesticides to be
environmental benefits, low development costs, supermarket support and a reduction of
synthetic pesticides on the European market. Despite the potential advantages, the global
market is much smaller than the synthetic pesticides market, although it is increasing at a
relatively fast rate (see Vol. 1, page 211):

H] would say

there are various reasons for the need. One is the reduction in the number of

registered active ingredients for conventional pesticides, conventional crop protection
products and that is perhaps providing an incentive to growers to look for alternatives. But
] think as well there have been concerns from growers, from the public, about the use of .
insecticides, herbicides and fungicides, as well if we go back to the costs ofregistration, for
a chemical company for a market like the UK, it is relatively small. " Bio-control producer
38

Despite the advantages, the development ofbio-pesticides is off-set by a number of barriers
to further market development. One has been the regulatory costs ofbio-pesticides,
especially when developed by small businesses with small research and development
budgets. The interviews confirmed that there is concern from International Bio-control
Manufacturers Association that in some countries the increasing regulation restricts the
availability of alternatives to synthetic pesticides. The size of the marketing potential is
another limiting factor. These issues are described in more detail below.

8.4.1.

Regulatory approach towards bio-pesticides

This section examines the challenges and opportunities for the regulation ofbio-pesticides.
As discussed in Chapter Four, bio-pesticides are regulated under the same legislation (UK
and EU) as synthetic pesticides (see Figure 6.4). The UK regulator (Pesticide Safety
Directorate) has traditionally requested prospective bio-pesticide companies to submit the
same level of regulatory safety and efficacy data as for synthetic pesticides. Bio-pesticides
were therefore treated in exactly the same way as synthetic pesticides (see Section 6.8.2). In
the UK this proved a significant barrier for the introduction of new bio-pesticides which led
to complete regulatory failure. Between 1990 and 2004 no bio-pesticides were registered in
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the UK. (Whittaker, 2007). In order to gain regulatory approval for bio-pesticides, detailed
dossiers had to be produced. They had to address the same potential health and
environmental risks as required for synthetic pesticides. Generally companies marketing biopesticides could not afford to register bio-pesticides because they are typically small
enterprises with limited research and development budgets. The challenges of regulating biopesticides have been investigated by two research projects: The EU Regulation of Biological
Control Agents project (REBECA, 2007) and the UK. Rural Economy Land Use (RELU)
programme on the role of regulation in developing biological alternatives to pesticides
(Greaves, 2006, Chandler et aI., 2008a, Chandler et aI., 2008b). One way of addressing this is
to allow for the production of collective dossiers, so that small companies can share the costs
of registration. How this is done in practice remains to be resolved (Bradshaw et aI., 2004).

A number of questions about the regulation ofbio-pesticides were discussed by interviewees.
Is it appropriate to regulate bio-pesticides in the,same way as synthetic pesticides? What are
the additional risks for bio-pesticides that do not apply to pesticides? Some of the bio.

pesti~ides

,

.

are biological agents which can reprod~ceand, in theory, have far-reaching

ecological impacts. On the other hand biologically based plant extracts are chemicals, so why
should they not be treated in the same way as synthetic pesticides?

Government funded research was being carried out, but there was nothing reaching the
marketplace (Greaves, 2006). Pesticide Safety Directorate (PSD) has responsibility for
regulating bio-pesticides, and yet the interviews acknowledge that they had little expertise or
knowledge about these potential products. PSD had built all its proficiency around the safety
and efficacy of synthetic pesticides. Looking back to the earlier 2000s, an interviewee from
PSD accepted its limitations at that time:

". ,. we would have to be honest and hold our hands up and say at the start of it [the
regulation ofbio-pesticides} we couldn't say we were experts, we would have to build that
knowledge up. " Regulator, 22

In this case the regulatory response was to over-regulate, according to another regulator (as

explained by the interviewee below. This is. characterised by taking a restrictive stance,
refusing to approve and regulate bio-pesticides because they did not how to carry out these
tasks. It emerged that there is a level of trust also has to develop between the regulator and
the organisations that are directly being regulated. A food industry interviewee further
explained the difficulty a regulator has in dealing with small businesses (producing biopesticides), when the previous norm involved multinational companies (producing synthetic
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pesticides) with well established and highly technical regulatory affairs departments. As long
as there is a longstanding professional understanding between the regulators and the
commercial enterprises developing the technology, the science-informed processes will
follow with a greater degree of success:
"] think that that is a problem which is not understood from the industry side - if the
regulators feel unsure about something, feel unsure about a risk, they tend to overregulate. Many companies in the bio-pesticide sector, many small companies wouldn't
have any idea about the legal procedure and also the formal process; but they feel that they
have to add a value to mankind and so they perceive often the normal problems in the
process so that when the authorities come back to ask you some questions and
clarifications, they often perceive it as a sort ofpersonal question - as an act of mistrust in
their person or their work and they tend not to react and not to act in a very professional
manner. And that creates some communication pro~lems in the whole process. So that's for
. me the main reasons. As soon as we can overcome that, we are going to make also faster
process. " EU Regulator 46

This view underlines the concern over the

la~k

of trust between the regulator and the industry

applying for product approval.

One bio-pesticide interviewee explained the lack of prospects for regulatory approval in the
UK. Again looking back to the early 2000s, it is acknowledged the regulatory process for
bio-pesticides existed in a very rudimentary form:

"The first two or three meetings we had [with PSD} were totally adversarial... [This was}
because they haino checklist for it Uor the regulatory process). Either you go through the
whole process as it is for a pesticide, or you go away. [the applicant was told} " Biopesticide company 21

Another bio-pesticide producer was concerned that there is a regulatory gap as far as this
area of regulation is concerned:

"] believe there is a gap in the regulatory process at the present time in that the attitude
that we get from Pesticide Safety Directorate UK is that they treat the bio-pesticides in the
same manner as the synthetically developed material. One thing that bio-pesticides often
have on their side that synthetics don't is that there is a long history of usage sometimes
going over hundreds ofyears. That is never used by the regulatory authorities to actually
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underpin the toxicity, human exposure and so on within a bio-pesticide application. " Bio-

pesticide company 07

The regulatory attitude of the time was summed up by a (non PSD) UK. regulator who
received a rather unscientific response after putting forward a biological control suggestion
to the Advisory Committee on Pesticides a few years ago:

HI was presenting some information [to the ACP] on a chemical for controlling aquatic
weeds, and we were talking about what we would do without that chemical. I suggested
that we might be able to identify a biological control agent for some of the weeds ... and
that was met by hoots ofderision by the A CP, at the time, which I was flabbergasted at the idea ofsuggesting a biological control agent!" Regulator 25

At that time, the framing assumption of the committee from this response was not conducive
to bio-pesticides, although the ACP has sinc~ produced a detailed report on biological
alternatives to synthetic pesticides (ACP, 2003a). In summary howeve'r, the bio-pesticide
industry saw the regulator as a block for market development, which was recognised by the
regulator:

H ...

we,. along with other regulators, definitely got a lot ofstick. There is no doubt about it

we were seen as the big barrier. And, you can understand why. " Regulator 22

During 2004, the attitude of the UK. regulator to bio-pesticide approval changed. PSD
responded to calls to take a more pragmatic approach and developed a bio-pesticides
programme, within the confines of the existing pesticide regulatory institution. As indicated
above, pressure had been forthcoming through the recently formed UK. branch of the
International Bio-control Manufacturers Association (liMA). As a new organisation, it had
yet to establish credibility with the UK. regulator. Interviewees who are members ofthe
liMA credited the change in regulatory attitude to the efforts of a food industry expert who
happened to be seconded to the UK. Cabinet Office. In tum, the expert put his influence down
to a chance encounter with a special ministerial advisor:

H ...

that was how we really made things move. He [the ministerial adviser] could apply the

right pressure to PSD as well. In fact they could not but listen to him. Because I gave him
all the ammunition and he gave it to them, in as much as: 'you are out of line with
government policy, you are not helping in green innovation; you are not this, you are not
doing that; come on guys what can you do? Although I have to say that they did stonewall
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for a long time and then just one day, one meeting, the two of us could not quite figure out
what made it change, but they just changed. Half way through a meeting they just went:
'OK we'll do it '. Whether it was attrition or they saw the light, I don't know. " Food
manufacturer 29

The link: between high government policies was made, providing PSD the opportunity to be
seen to follow a sustainable option, as required by their own government department. The
bio-pesticides scheme came about opportunistically. Two key people happened to be in a
position that could help deliver a change of policy within PSD. They drew on their positions
within at the centre of government to lobby for a bio-pesticides scheme. A PSD respondent
agreed that there was external pressure saying that PSD was a barrier. But once the decision
was taken, the regulator took on the responsibility in a way that impressed the following biopesticides interviewee:

"I've said it in many open forums over the last five/six months that the approach the .PSD
is now taking is extremely pragmatic, extremely helpful, and I consider it to be a major
progress step on their side. ;' Alternatives company 21

. The PSD interviewee explained that the reason for carrying out the pilot bio-pesticides
,

'

.

:

. project was to build up expertise. It aimed to do three things:

"One was to gain the confidence of companies that, the developers, because sometimes
they are not companies, to actually talk to us. The second one was to build our own
expertise. And then the third challenge to my staff was to say OK we've set these fees as a
pilot - how are we going to deliver for that permanently. And the pilot ran in the end for
two years or so, and we got three approvals through it and, as a result ofthat from 1 April
this year we have gone live with a permanent bio-pesticide scheme for which we will
charge £22,000 basically for a biological £J 3,000 for a pheromone and £22,500 for a
plant oil. And we have now got our own website page purely for the bio-pesticides. Our
longer term aim is now to start putting all our advice on there. At the moment it is just the
opening page for bio-pesticides to say the scheme is there, to announce our bio-pesticides
champion. " Regulator 22

As part of the scheme, PSD held pre-submission meetings with companies registering biopesticides. These provide specific guidance for applicants so that regulatory advice can be
offered at an early stage of product development. PSD appointed a 'Bio-pesticides
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Champion' to help applicants through the approval process, and a new bio-pesticide area of
the regulator's website.

For pheromones, PSD accepted an Organisation for Economic Cooperation and
Development (OECD) guidance document for a group of Lepidopteron pheromones67 that
contained all the known toxicity data for these chemicals (OECD, 2001). This 'group
assessment' waiver is different from synthetic pesticides for which separate safety data has to
be submitted. This saves the registering company hundreds of thousands of pounds in
research and development costs, as the generation of data for an approval dossier can cost
£300,000 (Cole, 2004). As a result of the changes, three new bio-pesticides were registered: a
pheromone to control codling moth in apple and pear orchards; a virus for protection of
Cucurbits; and a fungal agent for the control of Sclerotinia, a fungal disease in agricultural,
horticultural and ornamental crops. The number ofbio-pesticides registered in the UK is
nevertheless still small compared to other, countries. In the US there are 78 microbial and 160
biochemical bio-pesticide registered (Whittaker, 2006), and in Canada th<;!re are 45 biopesticides registered as part of its 'reduced risk pesticides' programme (Health Canada,
. 2005). In the UK, there are still only 6 biopesticide registrations,
including three additions
, . ,
"

since the bio-pesticide programme was introduced (Whittaker, 2006). The situation is
different in the US because of a publicly backed 'IRA Programme' through the
Environmental Protection Agency. It oversees US$ 30 million per year of research funding to
develop research and submit appropriate data. Fund also support demonstrations to growers,
and efficacy testing is not part of the US system, which saves registration costs (Cole, 2004).

8.4.2.

Invertebrate bio-control

Invertebrate bio control agents do not come under Directive 911414, and are not therefore
regulated as the bio-pesticides above (see Figure 6.4). There are no controls of the
introduction of native invertebrate biological control organisms. In the UK, non-native
invertebrate biological control organisms are regulated through advice from the Advisory
Committee on the Releases to the Environment (ACRE) which is provided to ministers and
officials at DEFRA. In the rest of the EU the situation varies, according to a bio-pesticides
respondent:

"In some cases it is assigned to the environment department, in some cases it is the
pesticide regulator, in some cases it is not assigned to anybody, and in plenty of cases they
haven't got a clue" Bio-control company 38

67. This includes all straight chain Lepidopteron pheromones with carbon chains from 9 to 20.
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Some health experts have concerns about the impacts on operators producing and applying
mites for invertebrate control. According to one senior member of the ACP:

"There are endless populations ofpeople who have become sensitised to mites and develop
rhinitis asthma. When introducing another mite, you have to bear this in mind that it could
be a sensitizer. I think from my point of view, they are inadequately policed at the moment"
ACP member 44

It emerged that invertebrate bio-control agents have the potential to present extra risks

compared with synthetic pesticides. For a non-native invertebrate species there would need
to be an estimate of the likelihood that any introduction did not trigger any unwanted side
. effects such as a population explosion. This is a scenario that does not apply to risk analysis
proc,ess for synthetic pesticide. There is also the impact of indirect effects (although
regulators do not receive information about the indirect effects of pesticides either). How
broad spectrum is the predator? For example, if a nematode is released against aphids in
cereals, might it also affect non target ground beetles? These are the examples of the
questions that should be asked prior to release. Some other examples were presented by one
of the bio-control interviewees:

"Will the organism establish, is that a problem?

If it is not a problem, what is the extent of the risk?
Is it a local risk, how far can it travel- more than a kilometre?
Can the organism survive the winter?
How many generations are there per season?
What about testingfor the host-range?
What is the risk of a polyphagus predator versus an oligophagus predator?"
Bio-control 38

There are also some areas where extra care may be needed in the future. In the years to come,
climate change mayhave an impact on some of the above parameters.

8.4.3.

Marketing of bio-pesticides

Another barrier for bio-pesticides is their market potential compared with synthetic
pesticides. One of the first problems raised within the food supply chain is the name 'bio-
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pesticides' chosen to represent this group of alternatives. According to one horticultural
expert:

"I think the name pesticide obviously sets alarm bells ringing which is why I was
disappointed that the Pesticide Safety Directorate had called it the 'bio-pesticides scheme'
because it infers that it is a product which could cause harm. I think the problem is that
people have a perception that... it is like pollution ... as soon as people have a perception, it
will stick. And really I would have preferred the bio-pesticides scheme to be called
something more like 'biological control approvals', or something that takes away the word
'pesticides '. " Horticulture 15

Bio-pesticides do struggle economically when compared with synthetic pesticides.
According to a farming view:

"The costs are simply too high for the market. The markets that are out there for these
products are relatively small, especially for cereals, there are enough natural fungal
pathogens out there: ?' Farmer 32

The barriers are not just economic, there are more fundamental differences. According to
o

_,

Dent and Waage (2000) there was an expectation that pesticide companies would take a lead
in product development ofbio-pesticides in the 1980-90s. In addition to the regulatory
barriers, this never materialised because of technical constraints posed by bio-pesticides. It is
difficult for companies producing synthetic pesticides within a pesticide paradigm to convert
to producing bio-pesticides. The research and development processes are different. They are
technically complicated to use, compared with synthetic pesticides. Fundamental change is
wider institutional frameworks would be required. Gaugler (1997) characterised the
paradigm for commercialising bio-pesticides as being based on a chemical pesticide model.
This paradigm is suited to major crops and is based on cheap, stable products (that do not
break-down easily in the environment) and are easy to scale up and use on a wide scale.

The management ofbio-pesticides is different from that of synthetic pesticides, and new
techniques have to be learnt. Bio-pesticides are not as easy to use as synthetic pesticides. A
multiple food retailer interviewee, who works with growers and suppliers, explained the use
of a Bacillus microbial bio-pesticide:

"It isn't particularly effective, because one of the things that we haven't learnt is how to
use it. It has got a very short shelf life and farmers struggle to actually manage to get it live
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from in the tin onto the crop and it appears to need very specific conditions in the field to
work. So to date, the actual practical work on farm has been very limited in its effects. But
thefarmers say "Well it's not a no-no. It'sjust we have got to learn how to use it."
Multiple food retailer 37

One perspective from a member of the ACP registered concern about efficacy levels when
considering botanical products on the Committee's agenda:

"Some of these [products put forward for registration} have been botanical products, and
as a person concerned with effectiveness, a lot of the data for some products was dubious.
OK in integrated pest management you don't necessarily need 100% [pest} control, but you
need some sort of consistent level ofcontrol at a level". ACP 04

"The farmer's view is ofefficacy [in relation to bio-pesticides} which detracts from a bio,

pesticide unless they have an education programme associated so that they know that it will
respond differently, because the farmer is used to a pyrethroid {insecticide} but if he uses
: . Bacillus thuringiensis ... and it takes an absolute age. to kill the insect. In his terms it is not
bio-pesticides
working well.;.
. The educ.ational requirement associated with alternative
..
particularly is phenomenal in terms offamers and their use. " IPM expert 05

8.4.4.

Chemical versus natural: a comparison

A comparison between synthetic.pesticides and bio-pesticides is summarised in Table 8.5.
There are problems of wider societal perception of both bio-pesticides and synthetic
pesticides because of the historically negative perceptions of anything with the word 'cide' in
it. Indeed that is why the pesticide industry refers to pesticides as crop protection products
and the bio-pesticide lobby refers to bio-control agents. One thing that is common to both
bio-pesticides and synthetic pesticides is the regulatory reality that, by and large, they have to
be examined on a case-by-case basis. Each individual product is unique and therefore
requires bespoke discovery, commercial development, and regulatory examination. Most
interviewees referred to a resonance with the natural processes associated with bio-pesticides
compared with synthetic pesticides. Most ofthe interviewees were equivocal; instinctively
they were supportive ofbio-pesticides, but this support was often followed with caveats.
Certainly there was no carte blanche support, which was a recognition that some biopesticides were of more potential concern than others.
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Most food chain interviewees assumed during interview that the consumer will also prefer
bio-pesticides over synthetic pesticides. There is a great deal of market research data on
general altitudes towards synthetic pesticides (see Vol. 2, pages 39-41) and there is an
assumption among the stakeholders that the corollary of this is support for bio-pesticides .
. The present research has revealed no widely available published market data, or academic
study on consumers' attitudes towards bio-pesticides. There is a gap in the knowledge which
needs to be filled. As a food safety regulator said:

"I don't think we have specifically asked those questions [covering consumer views on}
natural pesticides. " FSA personal view 28

The equivocal nature of the partial support was illustrated by two public interest views with
some familiarity with the subject:

" ... having come from an integrated pest management background, and having studied
biological
control, that makes me generally agree with the fact that most biological
.
.
pesticides do i~herently have fewer hazards t~an chemicals. So I would agree with the
fasting-trqcking [for regulators to approve their use). That

IS not to say that you make a

blanket recommendation [for approval for use). And certainly some plant extracts like
nicotine and rotenone can actually be toxic." NGO 10

"My gut reaction is they [bio-pesticides} because they are organic, they ate going to
degrade. But actually in practice you need to be just as rigorous with these things because
there can be unexpected and equally damaging impacts." NGO 43

There is already evidence that some public interest groups in the US have concerns about the
use of bio-control agent pheromones. Albany City Council banned the aerial spraying of a
pheromone to control the light brown apple moth after adverse health effects were reported
from local residents. Anecdotal evidence from the Pesticide Education Watch Fund reported
648 cases of negative health effects that may have been linked to the spraying; symptoms
included asthma-like attacks, difficulty in breathing, chest pains, headaches, blurred vision,
swollen glands, skin rashes and chronic fatigue (Anon, 2008a). The implications from this
report are that it cannot be taken for granted that there will be automatic support from public
interest groups. It may be that the concerns are also linked to the manner in which the
pheromone was applied - in this case by wide-spread aerial application over large areas of
the California districts Monterey and SantaCruz. This is a process that mirrors the use of
synthetic pesticides, rather than an ecological or integrated pest management approach.
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Nevertheless, for some bio-pesticides, such as pheromones, there was a view from
interviewees that a much more limited data set is required, compared with synthetic
pesticides. According to one ACP member:

'There needs to be a proper scientific assessment ofwhether one can make assumptions
that they [bio-pesticides} are safer. And what you try to do is to ensure that the risk
assessment for any product is appropriate to the nature of the product. You don't have a
'one size fits all'. So you don't apply the same risk assessment for a microbial or a
pheromone as you would for a chemical pesticide that was applied directly to the crop. It
has to be scientifically appropriate and certainly for pheromones, we went on a much more
limited evidence base than we would have expected from other classes ofpesticide because
of the nature of their use, the way in which people were exposed, and what we knew about
them already. One ofthe issues was whether they might disrupt other benign arthropods
and other Lepidopterons' ACP member 35

This has raised the question of whether regulatory fast-tracking is appropriate for
invertebrate bio-control agents. In the US and Canada, there are products that go through the
approval system quickly because there is a recognition that they do not have the inherent
hazards that many synthetic chemicals do. But there are still words of caution from the public
interest' sector, which reflects uncertainty on its part.

The food residue profiles for bio-pesticides are better those for that of synthetic pesticides.
This is proving very attractive to multiple food retailers who have overriding policy
objectives to reduce and even eliminate pesticide residues from the produce they sell.

In concluding this section, Table 8.5 summarises an analysis of the differences between

pesticides and bio-pesticides, as reported in and collated from the interviews. There are a
series of technical, practical and economic differences outlined for pesticides in the left-hand
column (of Table 8.5) and bio-pesticides in the right-hand column. The left-hand column
requires a pro-pesticide defence of the paradigm supporting continued use and development
and the right-hand column requires a new paradigm, unless bio-pesticides are used by the
pesticide policy community as a complement to the pesticide paradigm. In this case the.
regulatory and food supply chain resources will 'drive' bio-pesticides into supporting the
pesticide paradigm.
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However, the incompatibilities could result in the two separate paradigms: pesticide and
ecological pest management. The more integrated approach ofbio-pesticides relies on less
powerful chemical intervention and provides a more sustainable pest management paradigm.
But this requires regulatory and policy changes in the private and public sectors. To switch
from one to the other in Hall's (1993) terms (see Vol. 1, page 26) would require a third order
shift. It is not simply a case of replacing pesticides with bio-pesticides, as is being proposed
and developed at present. A dramatic departure in policy goals based on a new set of framing
assumptions framework is required. There would need to be a restructuring of the regulator
to accommodate fundamental changes to farming systems. The agricultural and food supply
systems themselves would need to have new advisory and development systems.
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Table 8.5: Comparison between bio-pesticides and synthetic
pesticides
Components of a pesticide
paradigm
1.
2.

Synthetic chemical focus
Single active ingredient and single
pest control focus

3.

Synthetic pesticides are often more
powerful and have greater potential
for adverse health and
environmental effects
Broad spectrum effects with
unintended consequences to
humans, wildlife and the
environment
Easy to u~e by farmers/pest control
operators, and usually very effective

4.

5.

6.
7.

8.

Components of bio-pesticides
Naturally based
Linked to integrated approach or holistic
approach (e.g. organic farming); and not
just one pest solution.
Bio-pesticides tend to be less powerful
and therefore less harmful

Many (but not all) bio-pesticides are
host-specific and only affect the pest
species, leading to less ecological
impact
Technically complicated, with new skills
required compared with synthetic
pesticides
Results can take days to materialise,
making results difficult to observe
Difficult to market (short shelf life, often
supplied on pemand)
Usually have low persistence in the
environment; although can have
potential for biological persistence
because released biological organisms
can reproduce and develop beyond their
immediate area of pest control.
Used as a result of pest forecasting,
only when needed. Biological agents
cannot survive without pest hosts (or an
alternative organism on which to host)

Quick pest control results, easy to
observe by farmer/operator
Easy to market (long shelf life)
Long shelf life can perversely lead to
persistence in the environment

,

Often used prophylactically, as an
insurance against the possibility of
pest and disease build-up, rather
than applying pest control action
because of a direct need
10. High potential for resistance to
develop in pest{s) to lethal effects of
pesticides.
11. Immediate emphasis is placed on
research and development of active
ingredient for high volume market
potential and efficacy, rather than on
impacts which is secondary
12. Pesticide policy stakeholder group
well established, originally small and
strong but now large, diverse and
contested

9.

Resistance less likely

Emphasis on an organism-level
approach such as bacteria and insects
as a pest control agents

Bio-pesticide stakeholder group is less
well established, and weak.
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8.4.5.

Need to open the debate

This section draws on interview data that links bio-pesticides with synthetic pesticides on the
one hand and the development of an ecological approach to pest management on the other. A
number ofNGO and academic interviewee suggested that needs to be a wider debate about
pesticides and their role in society. The public interest view and some of the multiple food
retailers called for a wider a public debate about pesticides. One of the NGOs called for a
bigger role for a stakeholder group that has a strategic overview. One member of the
Advisory Committee on Pesticides argued that the current system of pesticide approval does
not deal with the wider issues of pest management; he also commented that DEFRA had
been created in 200 1 with different overall aims compared with what it replaced - the
Ministry of Agriculture, Fisheries and Food. A food supply manufacturer considers there is
scope for external stakeholder engagement within the process.

In linking pesticides to wider policy a number of issues need to be taken into account. For

example farmers realise that they cannot work at a 'one spray in one field level.' In addition
. there are wider pesticide issues that are not taken into account through the approval s~stem,
~uch

as resistance management or pest management as a whole. One view put forward by an

NGO whereby the staring point should be: how to deal with particular pests and diseases,
instead of the whole emphasis being on approving particular products.

8.4.6.

Is an ecological paradigm emerging?

A key feature of the development ofbio-pesticides is that they lack a public profile. Many
interviewees felt that bio-pesticides resonate with natural processes; but all raised potential
concerns. The environmental benefits ofbio-pesticides conflict with the practical challenges
of marketing them. The better the health and environment profile, the less effective the
products seem to be. There are many difficulties fitting bio-pesticides into a pesticide
regulatory process. And there is a problem with a simple substitution of pesticides to biopesticides because they still represent a technical response rather than a shift to a sustainable
farming system philosophy.

A number of interviewees (NGO, Farmer, and academic) noted the disconnection between
bio-pesticides and broader farming systems. Bio-pesticides are knowledge-intensive and
challenging to use. Bio-pesticides tend to be developed as a single response to a chemical
alternative, for example posing residue problems. They are developed piecemeal, rather than
as part of a wider farming strategy.
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8.4.7.

Summary: key findings

This section has included a review of interviewee reaction to bio-pesticides. It is of value
because there is little data on this subject. A key fmding is that there is no infonnation in the
public domain on civil society opinion on the use ofbio-pesticides.

An important first step in the discussion about bio-pesticides surrounded the need for biopesticides, and what was/is driving that need. There has been an increasing political call for
the development and up-take of safer alternatives to synthetic pesticides. This initiative has
come from public interest organisations with concern in this area. At the same time, there is a
lack of public profile for bio-pesticides. This means it is not clear whether there is wider
public support for these products. The stakeholders currently assume this to be the case.
Some areas of the food supply chain. are also interested in replacements for synthetic
pesticides, especially for products which do not leave residues in food and drinking water.
The potential environmental benefitsofbio-pesticides were raised, as were some of the
efficacy and marketing challenges. There clearly has been a difficulty in retro-fitting biopesticides into the synthetic pesticides regulatory process. In some cases, bio-pesticides are
seen only as'a way of reducing pesticide residues in food. In this case, they represent a
technical fix within the pesticide paradigm, rather than part of a ~ew ecological pest
management paradigm.

Overall the responses from the stakeholders varied across the groups, with positive
aspirational comments about bio-pesticides on the one hand, and cautious negative practical
provisos on the other hand (see Table 8.6). The public interest response mirrored this. On the
one hand, they would like to see fast-tracked safer alternatives quickly developed and
approved for use; but as a note of caution, a number of recent food chain scares have made
them cautious of new advancements. The regulators were they one sub-group that did not
have any totally negative comments about bio control agents, although there were many
equivocal statements. An EU regulatory interviewee did conclude that regulating biopesticides was more difficult than regulating synthetic pesticides. This does seem run
counter-intuitively to the other comments that a lighter regulatory touch was required. This
coupled with the equivocal and widespread comment that there is a theoretical welcome for
bio-pesticides but doubts about the practicalities, suggests that there is uncertainty with the
technology.
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Table 8.6 Stakeholder overviews of pros and cons for bio-pesticides
1. Production

•

An advantage for bio-pesticides is that farmers do not like the negative
environmental effects of synthetic pesticides and there is a potential to sell
produce to supermarkets (Bio control industry)

•

There are economic barriers as bio-pesticides are not included in the 'money
making crops' (Bio control industry)

•

Not convinced by different [lower] 'heights of [regulatory] hurdles' (Pesticide

•

The commercialisation and efficacy of bio-pesticides present difficulties for biopesticide development (Pesticide industry)

•

We do not have the research and development set up for bio-pesticides

industry)

(Pesticide industry)

2. Research

•

There is a need to fast-track the regulatory approval of reduced risk chemistry
provided by bio-pesticides (Horticultural researcher)

•

The public image of bio-pesticides may be compromised if they are linked with
the technology of genetically modified foods (IPM Academic)

•

Public demand is perceived as a driver for bio-pesticides, but there are few
drivers for new products (I PM Academic)

•

There are concerns that microbial bio-pesticides pose extra problems above and
beyond those posed by pesticides (IPM Academic)

3. Control

-

",

•

The regulatory regime for bio-pesticides can be lightened where appropriate; but
some microbials are no safer than chemicals (Regulator)

•

Bio-pesticides may seem to be safer, but this can be more difficult to prove
compared with synthetic pesticides - for synthetic pesticides there have been
many years of experience and trust between industry and regulators (EU

•
•

There is little known about public opinion towards bio-pesticides (Regulator)

regulator)

There has to be a case-by-case regulatory assessment as to whether biopesticides are benign or not (Regulator)

4. Experts

•

The opportunities for bio-pesticides as products or for pest management
systems are enormous

•
•

In the case of pheromones, the ACP would accept much more limited evidence

•
•

It assumed that 'natural' bio-pesticides are less harmless, but this is not proven
and a rigorous assessment must be carried out
Bio-pesticides must be assessed on a case-by-case basis
There are concerns over 'grey products' [products with implied pesticidal
properties] as there is scant data on safety and efficacy

5. Food producers

•

If all results showed that a natural chemical is more benign, a lower efficiency
could be acceptable (Farmer)

•

The costs of developing bio-pesticides is too high for the market (Farmer)

6. Food recall and manufacturers

•

Bio-pesticides may not be as efficacious as synthetic pesticides, but the added
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sustainability value means that lower yields can be afforded (Food manufacturer)

•

There should be a fast-tracking system for products that are genuinely more
benign (Retailer)

•

Unless data is generated for bio-pesticides, we do not have the comfort factor of
knowing whether it is not toxic or carcinogenic (Retailer)

•

Cannot afford to be seen to put our customers as risk - but the difficulty with biopesticides is the cost (Retailer)

7. Public interest

•

It is not logical to apply the same [expensive] tests as those required for
synthetic pesticides if there is no residue issue for the bio-pesticide (NGO)

•

The is a call for fast-tracking bio-pesticides - but this does not constitute blanket
support (NGO)

•

Will not endorse bio-pesticides just because they are natural (NGO)
Supports for natural non-chemical control if on a case by case basis

•

•

(Independent campaigner)

•

Gut reaction is supportive of bio-pesticides, but experience merits caution (NGO)
Bio-pesticides are 'not on the consumer 'radar' - but not assume that biopesticides are 'great' (M~dia)

•

Caution: bio-pesticides can reproduce and have, different side effects (NGO)
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There is no doubt that the bio-pesticiqe stakeholder group is less well established and weak
compared with the pesticide stakeholder group. Although the pesticide stakeholder group
encompasses internal dissent, the relationship between industry and the regulator is well
established.

All bio-pesticides have risks associated with their use and in some cases the risks are
different from the risks posed by chemicals released into the environment. From analysis of
the stakeholder interviews, one could speculate how the public might react. Want is
important are the underlying principles supporting their use. Ifbio-pesticides are used as a
,simple alternative to a synthetic pesticide, and within a similar intensive farming system,
there is unlikely to be widespread public support. If on the other hand they are used within a
bio-rational approach as part of an ecological paradigm, the sustainability in this case is more
.'

likely .to. engender support .
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9. Discussion and Conclusions
This chapter describes the present research model for pesticides, derived from the analytical
framework and informed by the empirical data presented in the fmdings chapters. This
chapter begins with a summary of foregoing Chapters Four to Eight. Subsequent sections
reflect on the conceptual framework developed in Chapter Two. There follows a discussion
of some constraints on the present research, and areas of possible future research.

The proposition of the present research is that the pesticide policy paradigm is under
threat and that an alternative ecological pest management paradigm is emerging in its
place. This generates three key research questions:

1.

Is the concept of a paradigm useful in describing pesticide policy and

development?

2.

What impact does pressure on the pesticide policy paradigm have on the

governance of pesticides?

3.

What are the prospects for a paradigm shift from a pesticide to ecological pest

management?

9.1.

An emerging pesticide paradigm

This section will establish that a pesticide policy paradigm emerged during the 1940s and
1950s. Modem synthetic pesticides were developed over a remarkably short period of time.
They were one of the technical responses to the military necessities of the Second World
War. The research conftrms that in the early years of pesticide development, the framing
assumptions of the researchers, government scientists and the pesticide industry did not
adequately test and assess the unintentional effects of pesticides, such as long term adverse
environmental cemsequences or chronic health effects. The priority then was to produce
pesticides that worked. In the immediate post-world war two era, the militarily-derived
pesticide technology was transferred opportunistically to peacetime purposes. In particular,
the greater effIcacy of synthetic pesticides helped secure UK agricultural policy objectives in
which security of food production was very important. Agricultural policy beneftted from
war policy. After the war there was a concerted effort by the key stakeholders to organise a
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system of producing pesticides. There was a realisation that the acute effects of pesticides on
human health could have undesirable consequences, but the over-riding motivations still
h~nged

around increasing food production. The key stakeholders with an active role in

governing the development of synthetic pesticides included government, scientific research
and advice agencies, the farming industry, and the agricultural supply industry. As an
integral part of intensive agricultural production, pesticides helped to increase food
production.

The initial pesticide stakeholder group driving this has been found to be small and strong. It
focussed on efficacy, and firmly believed in the economic need for pesticides. The group had
a common set of ideas and beliefs that supported the development of pesticides. They were
what the present research has called 'productive stakeholders' who are part of a 'policy
community'. This group of stakeholders, and their inter-connected institutional background,
played an influential role in the defence of the pesticides policy paradigm. An historical
analysis is important because the parameters of the pesticide policy paradigm are in a
/'

constant state of flux, requiring defence and development from within.

P<?sticide technology was locked into the developing conventional agricultural system. This
heralded the beginning of a chemical age for pesticide use and development. There was
limited internal criticism or wider disagreement within the stakeholder group, and these
drivers led to the rapid research and development of new pesticide products and an
increasingly widespread uptake and usage by farmers. Chemicals were cheap and effective,
and offered comprehensive pest control. The new synthetic pesticides presented for some
supporters of the pesticide paradigm the idea of a 'silver bullet' for pest management. All
pesticide stakeholders existing within what the present research calls a 'pesticide paradigm'
had a common interest in maintaining the paradigm. This internal harmony also produced a
series of predominantly voluntary agreements for the control of pesticides. In this situation,
regulation was an extra fmancial burden that was deemed unnecessary because ali parties
agreed on the cours.e of actions being taken.

9.2.

Scientific evidence for threats to the paradigm

Over the last 60 years, a growing body of scientific literature has emerged linking adverse
effects with exposure to pesticides. These unintentional side effects challenge the validity of
the original pesticide paradigm. Assessment now focuses on the risk of adverse health
outcomes and the extent and chronology of environmental pollution. The present research
has constructed a model to demonstrate the 'intentional and unintentional pesticide cycles'
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(see Figure 5.1, Vol. 1, page 133). The breadth of the literature drawn on reflects the wide
range of relevant research disciplines.

Many of the side effects of pesticide use are highly variable in their manifestations. There is
variability in the manner of pesticide dispersion. Pesticides can travel and affect humans,
domestic animals and wildlife through the media of air, food and water. In all such situations
there is the potential for variable exposure.

There are many variants in terms of the possible results of human contamination by
pesticides. There is variation between susceptibility of human beings in relation to their
gender, age and genetic susceptibility. The duration and length of exposure also varies. There
is the multi-factorial nature of the causation of many diseases that may be mediated by
interaction between pesticide toxicity and other pathogenic factors, leading to a number of
adverse health progressions such as carcinogenesis, abnormal neuro-developmental and
disorders of immunological, reproductive, and neurological· systems. The precise mechanism
of the toxic action at a cellular and sub-cellular level is variable and often uncertain as with
endocrine disruption and genotoxicity. There are even implications across generations where
variable .adverse outcomes may occ.ur in children whose parents were exposed to pesticides.
It is impossible to isolate one variable factor for study and assume all the other factors are

constant.

In many cases, when pesticides are applied, the bulk of the product is released into the

environment and only a small amount actually kills or controls the target pest. This is the
main source for the 'unintentional' effects of application (see Figure 5.1, Vol. 1, page 133).
Pesticide residues are ubiquitous - in the air, in precipitation, in surface water, in
groundwater, and in the soil. Chemical contamination occurs in the bodies of wildlife, of
domestic animals and of humans; and in crops and other food plants. Often this
contamination is in the form of multi-residues. From all of these sources of contamination
there is a constant threat. Acceptable levels of pesticides are found regularly to have been
exceeded so that active monitoring has to be carried out as a matter of routine.

Important areas of uncertainty have emerged. There is uncertainty in estimating the dispersal
of pesticides in terms of what is used, where it is used and when it was used. There is
uncertainty in estimating pesticide drift. The exposure of people resident in rural areas seems
likely to have been substantially underestimated. The true extent of pesticide poisoning is not
known. At best it has been chronically under-reported. The ability to link human disease and
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environmental chemicals is difficult and not least because of the multi-factorial nature of
most diseases.

New risks from exposure to pesticides represent a recurrent theme. All the adverse health
outcomes referred to present an elevated risk for those exposed to pesticides.

The known risks have increased over time, and are still increasing as more data about the
impact of pesticides becomes apparent. Indeed many of the studies concerning the risk
associated with exposure to pesticides were published after the present research had
commenced. The present research has identified 11 areas of new risks that have developed
over time (see Table ;5.1, Vol. 1, page 176). These included many of the chronic effects
mentioned above, accentuation of the genetic predisposition to autism by environmental
chemical contamination, and the possible impact of pesticides on exocrine disruption 68. As
these new problems emerge, they exert additional pressure on the pesticide paradigm.

These four themes, 'variability', 'ubiquity', 'uncertainty', and 'new risks', have emerged as
the key factors driving the 'unintentional' pesticides cycle. Added to the historical
.significance of pesticide use (as outlined in greater detail in Chapter 2) they reinforce the
problems that have been encountered and highlight failings that have previously gone unnoted. They are the essence of the health and environmental concerns posed by the
'unintentional' pesticide cycle (see Figure 5.1). The four themes are all difficult to define
scientifically, but the collective evidence strongly suggests that there are many increased
risks associated with the use of pesticides.

9.3.

Responses to threats

From the 1960s onwards, independent criticism emerged outside the initial pesticide 'policy
community' because of previously undiscovered adverse health and environmental effects of
pesticides. The following section summarises the response to the threats to the pesticide
policy paradigm and the locked-in technological trajectory that followed in order to defend
the paradigm.

In the UK one example took the form of a House of Commons report that linked
organochlorine insecticides with significant wildlife mortality. It recommended an immediate

68. An exocrine disruptor is a chemical substance that mimics or disrupts pheromone activity. A
pheromone is a chemical that triggers a behavioural response in another member of the same
species.
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ban on the use of a specific type of pesticide-coated seed dressing. This ~as, belatedly, .
carried out. The publication of Rachel Carson's Silent Spring in 1962 had a bigger impact on
wider society because it was written in an authoritative but popular style. She was heavily
criticised by those supporting the orthodox pesticide paradigm, even though she was only
calling for greater restrictions on the indiscriminate nature of pesticide use.

The pesticide paradigm was repeatedly challenged leading to an increased and more diverse
group that included new actors who joined the pesticide debate from a critical standpoint.
The present research refers to these as 'critical stakeholders'. This resulted in a wider 'policy
network' which included all stakeholders whether supportive or critical of the pesticide
paradigm. The government and industry responded belatedly to these problems by providing
more research data in support of their challenged pesticide paradigm.

Another response, to defend the pesticide paradigm, was to introduce protective legislation.
,

Subsequent pressure on the paradigm led to increasingly stringent legislation. When new
products were promoted, they had to satisfy safety requirements, where previously registered
active ingredients had been considered acceptable until adverse effects were discovered. !he
prospect of pesticide legislation was resisted by both the government ~d the·pesticide
industry. However, by late 1970s, it was clear that the UK. government did not. have
sufficient toxicological and related expertise to cover the impact of pesticide legislation. The
pesticide industry was concerned that legislation would result in political interference in the
regulation of pesticides. The prospect of pesticide regulation in the mid 1980s allowed
critical stakeholders to enter the political debate when pesticides legislation was being
discussed. A 1980s pesticide campaign organised by Friends of the Earth centred on the
demand for pesticide legislation. Other pressure to legislate arose from the consequences of a
wider EU environmental agenda. This led first to the enactment of the UK. Food and
Environment Protection Act 1985 and then to the EU pesticide Directive 911414, which the
UK. was obliged to draft into UK. law by the mid-1990s. When subsequent problems emerged

for a particular pesticide, or group of pesticides, the result was new regulation and/or
additional research. The reaction of government and the pesticide industry has been
defensive and reactive, responding to potential problems with pesticides dismissively, rather
than embracing them.

An early opportunity for the UK. regulatory process to take a progressive initiative was lost.
Pesticides legislation for the UK. was first drafted by the expert committee advising
government in 1967, but it was not enacted until 18 years later in 1985. So long as there was
a sympathetic relationship between the pesticide industry and the regulator, costly legislation
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(for both parties) could be avoided. Furthermore, during the 1970s, the government used the
threat of legislation to oblige the pesticide industry to self-regulate. The similar tactics were
used in the 1990s by the regulator when the threat of a tax on pesticides forced the industry
to set up a voluntary initiative to reduce the adverse environmental effects of pesticides.

Even then change only came about because of pressure from the European Union, and
campaigning by critical stakeholders. The introduction of legislation on pesticides by the
German legislature put the German pesticide industry at a competitive disadvantage
compared with other European national pesticide industries that had a lighter regulatory
regime. The Germans therefore pressed for EU-wide regulation so that there would be a level
regulatory regime. The cost of regulating pesticide through legislation would threaten the
existing pesticide paradigm. There was also a growing awareness of the difficulties of
'regulatory science' using the uncertainty inherent in scientific endeavour in an attempt to
produce legal certainty. When legislation did arrive, a large national regulatory department
and complementary industry regulatory departments had to be set up. This 'reactive
regulation' was characterised by delayed regulation that eventually called for new legislation.
Compared with the 1950s, the regulatory burden has increased substantially. A relatively
light regime up to th~ 1990s meant that over 1,000 separate pesticide active ingredients were
approved for·use across Europe. Sjnce then, the cost of bringing new pesticides to the market
has increased, and the number of pesticides has halved, and is set to decline further. In the
1950s, only very basic data were required, and there was little public concern about
pesticides. By the 2000s the information requirements are much more detailed, there is a well
established group of critical stakeholders and there is much wider public concern. All these
factors combine to put sever pressure on the pesticide policy paradigm, and the ability to
sustain food production by conventional agricultural methods.

Another quite different response to enable the reduction of synthetic pesticides usage is their
replacement by biologically based alternatives. They cannot, on their, own replace synthetic
pesticides outright, but they are being used increasingly because they are seen as safer
alternatives. Demand has been driven by consumers' desire to lower pesticide residues in
food. Major food retailers have responded to support this desire. There is also government
pressure to minimise the environmental impacts of chemical pesticides. Areas of commercial
potential include organic, integrated pest management, and resistance management
programmes.

The definitions of biologically based pest control products are contradictory, depending on
the legal defmition of 'bio-pesticides' or the industry term 'bio-control agents'. This is
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because bio-pesticide contains within it the word 'pesticide' and all the negative connotations
that go with it. As a result, most bio-pesticides (plant extracts, semio-chemicals, and
microbials) are considered within the same legal framework as synthetic pesticides. They are
therefore subject to the same pressure that has been placed on synthetic pesticides, in terms
of the extra safety data requirements and all the same research and development costs. The
bio-pesticide market is dominated by small and medium enterprises, or even start-up
enterprises that have only one new technology with a market potential. The multinational
pesticide companies have a limited involvement in the bio-pesticide market. One reason for
this is the paradigm incompatibility between synthetic and bio-pesticides. Synthetic
pesticides are designed to have a long shelf1ife, and to act quickly and be used against a
broad range of pests, whereas most bio-pesticides do not meet the requirements.

There are examples in which bio-pesticides have been rejected by the Advisory Committee
on Pesticides because of efficacy concerns. Unlike the situation for synthetic pesticides, there
is little information in the public domain about bio-pesticides, and no consumer opinion
feedback. There are regulatory opportunities for bio-pesticides to -replace synthetic pesticides
through comparative assessment and substitution. This would constitute a fast-tracking
system such as exists in the United States and Canada.

During the period of the present research, a bio-pesticide scheme for the UK regulatory
system has been established, as a response to the barriers presented above.

9.4.

Stakeholders: a fragmented community

The range and number of stakeholders has grown since the 1940s, when they consisted of a
small cohesive group largely involved in the production, development, distribution and use
of pesticides. These productive stakeholders have had to adapt to pesticide policies aimed at
reducing the adverse health and environmental effects of pesticides. These policies have
included initiatives from the government operated National Pesticides Strategy (NPS) and
Pesticide Forum and the Voluntary Initiative run by the pesticide industry.

These institutional pressures have presented their own extra additional challenges. This has
occurred through additional regulatory involvement (other than from the lead regulator
Pesticide Safety Directorate [PSD]) from a different perspective and which has increased
over time. These also include the Food Standards Agency (with its pesticide residue
minimisation policy), the Environment Agency and Natural England. There are also the
implications resulting from the transfer ofPSD as an executive agency from the Ministry of
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Agriculture Fisheries and Food (MAFF) to the Department for Environment, Food and Rural
Affairs (DEFRA) (when the MAFF was abolished in 2001 and replaced with DEFRA).

PSD also has to work regionally within the EU framework, at the OECD, FAO and WHO.
However a strategy at a pesticide policy level is generally devolved to the nationa11eve1, as
recognised by the EU Thematic Strategy on the Sustainable Use of Pesticides.

As a result of widespread debate and dissemination of opinions and knowledge, the public as
individuals and groups of individuals have increasingly mobilised political pressure at local
and nationa11eve1s. Since the 1980s, these 'critical stakeholders' have entered the UK
pesticide policy arena. They have developed their own pesticide policies which often conflict
with the productive-stakeholder policies. This includes the NGOs, who want to see an overall .
reduction in use, whereas industry contends you can reduce risk without necessarily reducing
usage levels. They have been joined in recent years by multiple food retailers, who have new
progressive policies which ban the use of certain active ingredients which the UK regulator
considers acceptable to use. They also have stringent targets for zero residues in the food
they sell.

There are multiple pesticide policies in the UK, which are not all mutually exclusive. The
UK regulator is developing the NPS pesticide policy which is stakeholder dependent, where
there is common ground and the views of the strongest lobbyists tend to prevail.

9.4.1.

Current stakeholder perspectives on the pesticide debate

Findings from 47 interviews with stakeholders confirmed that the pesticide paradigm is
under pressure from critical stakeholders, and from technical and regulatory challenges and
faces a collapse. The paradigm is being defended by productive stakeholders, who see the
development ofbio-pesticides as a way of supporting the pesticide paradigm, rather than part
of a paradigm shift to ecological pest management.

Overall, the fmdings showed that productive stakeholders still perceive an overwhelming
economic need for synthetic pesticides which are indispensable to conventional agriculture.
Stakeholders involved in the regulatory element of the pesticide policy network acknowledge
that there are presentational difficulties communicating the risks associated with pesticides.
For them, solving this issue is paramount. Public interest groups and some food retailers
argue that there is a public lack of trust in the regulatory process, and that uncertainty cannot
be eliminated by improved risk communication techniques. Critical stakeholders have also
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raised the fundamental policy question of the need for pesticides. Such a view has to be seen
in the context of a wider agricultural and food policy because of the dependence of the
current conventional agricultural practice on synthetic pesticides.

The analysis of stakeholder interviews confirms that there are many different views
concerning the use of pesticides. Interviewees were invited to discuss the role of the
precautionary principle in relation to pesticides and the regulatory process. There was
widespread support among public interest NGOs for hazard cut-off criteria that lead to an
active ingredient ban. Some stakeholders (scientific experts and regulators) supported the
principle, but had concerns about the political context in which it can be used.

The precautionary principle is designed to accommodate what current scientific knowledge
cannot yet accommodate. There' are uncertainties within the risk assessment process that are
unquantifiable, and therefore the decision includes an element of sound judgement. A
decision has to be made as to whether a defined level of uncertainty is acceptable, given the
economic, social and political need for a particular pesticide.

The principle can be seen as:
•

a mechanism for achieving significant red~ction i~pesticide use

•

leading to greater openness to criticisms from outside, and increasingly within, the food
supply chain of the pesticide regulatory process

•

an encouragement to the examination of alternative products and systems for pest and
disease management

The difficulty in dealing with some uncertainties is acknowledged by members of the ACP.
It also acknowledges the limitations of 'regulatory science' in delivering absolute regulatory

outcomes. Risk communication involving the risks of complicated technical issues is very
difficult, according to some scientific experts. The fundamental problem is that consumer
'dissenters' and critical stakeholders within the pesticide policy network are growing in
number and making an impact on the food supply chain. Their concern is not about being reassured around the uncertainties within the risk analysis process; it is about acknowledging
that these uncertainties are unacceptable per se, and that alternatives need to be considered.

The precautionary principle embraces the co-evolutionary model (see Vol. I, pages 42-43) of
risk analysis, and there are concerns about this from the pesticide industry and some sections
of the food supply chain. Their view, that science dominates, is more in line with a
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technocratic risk model. The regulatory view while acknowledging the scientific input, puts
greater emphasis on the political reality of the pesticide regulatory process. This difference in
emphasis acts to reduce cohesion within the regulatory element of the pesticide policy
network. The ACP experts also acknowledge the intervention of risk management into the
risk assessment process, no matter how much the desire is to separate the two. This suggests
the UK is moving away from the traditional technocratic approach to risk analysis, but in a
way that lacks transparency for outside observers. For the EU, where risk assessment is
separate and carried out in one organisation, and risk management in another, there is a
concern that the risk management wi11lose touch with the risk assessment process. For reconnection, an integrated compromise has to take place. The risk assessment process is
changing all the time, becoming more complex, and therefore difficult not only to assess but
also to manage. This applies extra pressure to change the pesticide paradigm.

Stakeholders are divided over separating risk assessment from riskmanagement: those for a
separation cite conflict of interest; those against argue risk managers lose touch technically
with risk assessors if they are separated. Pesticide registration is a political not a scientific
decision (disputed between industry and regulatory stakeholders). , .

One overall conclusion from the UK stakeholder interViews is'that there is a general lack of
detailed awareness of and familiarity with the EU process. This is disconcerting because
these stakeholders have experience of involvement in UK pesticide policy at a time when
pesticide regulation and policy development is gradually passing over to the EU. It suggests
that the national stakeholders are in many cases losing touch with the regulatory process and
will struggle with policy implementation that is formulated under the umbrella of the EU.

Findings from interviews highlight the way in which the regulatory process has become
focussed on the assessment of individual active ingredients, and less on pesticides
generically. In order to defend the pesticide paradigm, the regulatory process has
increasingly had to focus on monitoring and assessing the collective health and
environmental consequences of all the active ingredients that make up the milieu of pesticide
formulations applied.

Some themes have emerged from the analysis of stakeholder interviews that have added to
the explanation as to why and how the pesticide paradigm is challenged. The fundamental
question of need is at the core of the continued use of pesticides and their policy paradigm.
There is little internal cohesion across the policy network. There is too much trust vertically
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(developing, approving and using pesticides) among the productive stakeholders, and not
enough horizontally (such as civil society NGOs), among the critical stakeholders, putting
added pressure on the paradigm. The reason pesticides are used is economic. They play an
important part in current conventional agriculture. For many productive stakeholders, this
still holds. For some other productive stakeholders there is recognition that the need for
pesticides should be challenged, especially as the conditions under which pesticides
originally developed have changed so markedly. Other productive stakeholders have
challenged the policy paradigm network. Some multiple food retailers, normally part of the
vertical integration, have broken ranks.

Multiple food retailers' trust in ~ovemment has been eroded, but they still need a pesticide
policy paradigm if they are to carry on selling conventionally produced food. Whilst
maintaining links vertically, they have also engaged horizontally with public interest groups.
They are, in a sense, productive stakeholders who also have had to be,come critical
stakeholders. This is why they have developed their own pesticide policies~

These criti~al stakeholders new (such as multiple retailers) and old (the NGOs) have added to
. the pressure on the pestiCide ·policy paradigm. It embraces three types of world view that
otherwise frames their thinking. There is the 'health and environment' view of critical
stakeholders; and there is the 'economic production' view of the productive stakeholders. In
the middle there is an economic view trying to incorporate the concerns of the health and
environment view. These shifts of view have also destabilised the paradigm.

Finally there is the divergent political emphasis of the regulator versus the scientific
emphasis of the industry. This difference is not particularly apparent, and the present
research argues it is an underlying cause of tension at the root of wider discontent. As the
pesticide industry says, 'science is king'. Without science .the paradigm fails. The use of
science helps to support the pesticide paradigm, but it can also used to challenge it. Those
who control the science have the power to support the paradigm and resist a shift other
alternatives.

Bio-pesticides as an alternative to pesticides
This section includes a review of interviewee reaction to bio-pesticides. It is of value because
there is little data on this subject. An important first step in the discussion about biopesticides surrounds the need for bio-pesticides, and what is driving that need. There is an
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increasing political call for the development and up-take of safer alternatives to synthetic
pesticides. This initiative has come from public interest organisations with concern in this
area. At the same time, there is little public knowledge ofbio-pesticides. It is not clear what
the public reaction would be to the wide-spread adoption and use of these products as a
replacement for synthetic pesticides. The stakeholders widely assume general approval to be
the case. Some areas of the food supply chain are also interested in replacements for
synthetic pesticides, especially those which do not leave residues in food and drinking water.
The potential environmental benefits of bio-pesticides have been raised, as were some of the
efficacy and marketing challenges. There has clearly been a difficulty in retro-fitting biopesticides into the synthetic pesticides regulatory process. In some cases, bio-pesticides are
seen merely as a way of reducing pesticide residues in food. In this case, they represent a
technical fix within the realms of the pesticide paradigm, rather than being part of a new
ecological pest management framework.

The range of responses from interviewees varied across the groups with positive aspirational
'comments abput bio-pesticides on the one hand and cautious, negative, practical reservations
on the other hand. The public interest NGO response has generally mirrored this. On the one
hand, they would like to see fast-tracked safer alternatives quickly dev¢loped and approved
for use; but as a note of caution, a number of recent food chain scares have made them wary
of new advancements. The regulators were one sub-group that did not have any totally
negative comments about bio control agents, although there were many equivocal statements.
An EU regulatory interviewee did conclude that regulating bio-pesticides as an issue is more

difficult than regulating synthetic pesticides. This does seem to run counter-intuitively to the
other comments that a lighter regulatory touch was required. This, coupled with the
equivocal and widespread comment that there is a theoretical welcome for bio-pesticides but
doubts about the practicalities, suggests that there is uncertainty with the technology.

The 'bio-pesticide stakeholders are less well established and weak compared with the
pesticide stakeholders. Although the pesticide community exists in a contested state, the
relationship between industry and the regulator is well established. Research found that some
public interest NGOs, farmers and academics were concerned that bio-pesticides are seen as
merely a replacement for synthetic pesticides, rather than in conjunction with non-chemical
pest control and as part of a holistic bio-rational approach to farming.

84

9.5.

Summary of framework for research

Following efforts of post-Second World War agriculture to increase yields through pest
control, a dominant 'pesticide paradigm' emerged, supported by a closely knit 'policy
community' of individuals with a shared framework of goals and beliefs supporting the use
of synthetic pesticides. For a variety of reasons, including an increased understanding of
unintended adverse effects and an evolving approach to risk analysis, this paradigm is now
under serious threat. The policy community which supported it has had to expand to
incorporate critics of pesticide use - forming a wider 'pesticide policy network'. The
dominant pesticide paradigm is now challenged by an alternative 'ecological pest
management' paradigm, but this is constrained by the entrenched status and complex
procedures of the pesticide paradigm.

9.6.

Paradigm in crisis

The synthetic pesticides policy paradigm is under stress and a broader alternative paradigm is
"

emerging in its place. The hypothesis has been tested through answering the research
questions. This will allow the conceptual framework to be refined and concluded as the final
part of the research process. A reminder of the hypothesis and research questions is presented
below:

The proposition of the present research that the synthetic pesticide paradigm is under
threat and that an alternative ecological pest management paradigm is emerging in its
place. This generates three key research questions:

1.

Why are pesticide approval and governance challenged by some sectors of

society when pesticides are, relative to other chemicals, more widely regulated and
better studied for their adverse effects?
2.

What impact does pressure on the pesticide paradigm have on the governance

of pesticides?
3.

What are the prospects for a paradigm shift from a pesticide to ecological pest

management?

The pesticide paradigm of the 1940s was created in near ideal conditions, especially when
compared with the present situation. This means historically that the pressure on the policy
has increased and is at the crux of why pesticides are controversial politically. For some
critical stakeholders there are ultimately no redeeming features for synthetic pesticides. The
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first step is to establish the elements that have made up the paradigm since the introduction
of synthetic pesticides 60 years ago. The present research argues that a productive
stakeholder policy community has developed in order to defend the original pesticide
paradigm. Figure 9.l shows how the pesticide paradigm has developed since the 1940s.
These stakeholders 'occupy' the left-hand intentional pesticide cycle as outlined in Figure
5.l (see Vol. 1, page 133). The defence has been necessary because the paradigm has come
under pressure from the series of its elements.

The research has identified a number of categories of pressure. These include:
•

Control (voluntary and regulatory);

•

Policy and stakeholder involvement

•

Sustainability

•

Economic and technical issues

•

What are the alternatives?

Unintentional, adverse effects on human health and environment adverse effects have. been
.experienced following the use of pesticides. This has resulted in the emergence of critical
stakeholders whose. primary focus is to address these problems. They 'occupy; the right-hand
uninteiItional cycle of Figure 5~ 1.. Their concerns persist despite the extra scientific data,
regulation, and policy initiatives from the productive stakeholders supporting pesticide use.

This historical review was important because it established that the modem pesticide
technological advances started at a time went the drivers for pesticide use were very different
from the contemporary position in which agricultural policy is decreasing its support for
production of synthetic pesticides. It set the framework by which pesticides were used and
governed and included a 'pesticide policy community' that worked to a common set of ideas
and beliefs to develop a 'pesticide paradigm'. This included the reasons for using pesticides,
the people and organisations that developed them.
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Figure 9.1 Stages in the Evolution of the Pesticide Policy Paradigm
From 1940s
PESTICIDE PARADIGM:
Framework of ideas and beliefs
that supports pesticide use as a
vital part of conventional
agriculture

+

PESTICIDE POLICY COMMUNITY:
Composed of a small and strong group
of Productive Stakeholders that
develop and defend the pesticide
paradigm

~.
PESTICIDE POLICY PARADIGM:
The Pesticide Paradigm needs a
Pesticide Policy Community with a
. framework of mutually agreed ideas
and beliefs to support it. This is done
via a Pesticide Policy Paradigm

From 1960s to 2000s
I

..

. Critical'
Stakeholders
question the
Pesticide
. Paradigm

~

The Pesticide Paradigm remains dominant with and·
continues with Pesticide ~olicy Community support
which has to respond to health. Pesticide Policy
Community becomes subsumed within.a Pesticide
Policy Network

r
PESTICIDE POLICY NETWORK (PPN)
Contains a dominant and modified Policy Community
defending the Pesticide Paradigm as well as Critical
Stakeholders (in growing numbers) who need to join the
" network in order to have influence and criticise the
Pesticide Paradigm.

~

?

A Paradigm Shift occurs leading to
an Ecological Pest Management
Paradigm (including use of biocontrol agents)

~
Dominant Pesticide Paradigm
prevails (within PPN) (including
use of bio-control agents)

Key: This figure shows how the Pesticide Paradigm has developed sequentially since the 1940s.
Key concepts for the present research are presented in bold text in the relevant boxes. The arrows
indicate transition over time from one box to another.

Source: Author
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The current 'pesticide policy paradigm' is very different from that of the 1940s when modem
synthetic pesticides were developed. The key drivers for their development were wartime
pest control needs, the need to increase food production, and security. The prevailing risk
analysis model could be described then as 'technocratic', in which the scientific assessment
was very closely linked with regulatory decisions. After the Second World War, this
technocratic approach was mirrored by an emerging synthetic pesticide industry which
helped facilitate a significant increase in the use of pesticides. The UK government oversaw
a national policy that supported the development of pesticides as an integral part of
conventional agriculture. The government provided the funding and foundation for research,
development and regulation of pesticides. This in tum allowed for the development of the
scientific expertise needed to analyse the safety and environmental impacts of pesticides. But
pesticide regulation and approval occurred in secrecy. There were no external criticisms of
pesticides. UK government policy recognised the need to provide pest management advice,
free at the point of delivery.

Concerted research and development efforts were made in an atmosphere of limited and
voluntary self-regulatory control over the approval of pesticides. The maj or classes of

.

. pesticides were synthesised in a matter of months, during and immediately after the Second
World War. Research and development costs were low because the safety requirements were
rudimentary.

Th~serequirements

have since increased significantly, which has raised the

costs of the development of pesticides. The fact that little information was initially available
or collected was storing up problems for the future. Lessons from the adverse health and
environmental effects of pesticides could not be learnt until after the pesticide had been used.
In some cases, such as the chronic adverse effects, it has required decades of use before

problems became apparent.

The present research proposition maintains that the original pesticide paradigm existed to
protect the continued governance of synthetic pesticides in the UK and internationally.
Anyone who supported intensive conventional agriculture had to support the pesticide
paradigm - that is the increasingly elaborate production and scientific data on which the
continued use of pesticides was justified. A key element of any paradigm is that it changes
over time in an attempt to adapt to changing conditions. The pesticide policy community of
productive stakeholders had to be responsive to the pressures on the pesticide paradigm. It is
this support by these stakeholders as defenders of the former paradigm that has led to the
creation of the current 'pesticide policy paradigm', and may evolve further evolve to the
ecological pest management paradigm, as outlined in Section 9.7.
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The result of this support for pesticides was the development of a vibrant pesticide industry
which brought hundreds of new pesticide active ingredients onto the pesticide market, and
developed into a global business.

The components ofa pesticide policy paradigm are outlined in the left hand column of Table
9.1 (which has been taken from Table 4.1, Vol. 1, page 119) and compared with the situation
for today.

There have been some significant policy changes over the last 60 years that have culminated
in less favourable conditions for the pesticide paradigm. The UK government of the day led
the development, approval and use of synthetic pesticides, in a way that would be
incompatible with government policy of today. State-backed agronomic advice including
pest and disease management is no longer free at the point of delivery.

At the UK level pesticide policies now include measures that attempt to reduce the
environmental effects of pesticides, and minimise the pesticide residues in food. Globally
accepted llmits such as maximum resid~e limits (MRLs) support the pesticide policy
paradigm because internationally agreed limits help facilitate trade. But regionally through
the European Union, there are now measures which increase the pressure on the paradigm.
These include the reform of the Common Agricultural Policy, EU Directives and policies on
pesticides. These policies are now aimed at defending the paradigm under stress, rather than,
as previously, allowing an increase in pesticide use in a situation where the paradigm was
under less stress. At the same time, the food supply system is still largely dependent on
pesticides, although there is a decline in the numbers of pesticides available on the EU
market, and this is set to continue.

Today, there is a greater acknowledgement of the health and environmental effects of
pesticides, and a demand for sustainable and ecological approaches. The UK government and
pesticide industry were slow to recognise the unintentional effects of pesticides. This could
be because acknowledgement threatened the pesticide policy paradigm. As a result they were
slow to react. This led to the development of critical stakeholders who had different policy
perspectives, such as public interest agenda that was focussed on 'health and environment'
rather than agricultural 'production' and the defence of pesticide use. The entrance of
stakeholders with this perspective changed the nature of the developing
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Tabl e 91
" " UK pes ICI e po rICY para Igm 1940san d t o d ay

1940/505 pesticide policy paradigm

Corresponding current paradigm

1. War, food security and increased

Support for food production decreasing

production were key drivers for pesticide

through reform of Common Agricultural

development

Policy

2. Policy controlled at the national level by

Agricultural policy controlled at European

central government

Union and globally through WTO

3. Government support for pesticide-related

Support for pesticide research diminishing,

research and free point-of-delivery

and agronomic advice privatised

agronomic advice on pest and disease
management
4. Development of a food supply economy

Food supply still dependent on pesticides;

that was dependent on pesticides

but challenged by low in put systems

5. GroWth of marketable pesticides with

Decline in the number of new pesticides

powerful effects, long shelf life, quick

entering pesticide paradigm

results, are easy-to-use and effective
against many pests in diverse locations
6. Establishment of a small, closed, strong,

Broad and diverse policy netWork,

professional and mutually reinforcing group

including opposed views; EU legislation

of policy network stakeholders governed by

increasing; and improving transparency

voluntary agreements; in era of secrecy
7. Emphasis on research and development

Shift of government focus to reduce

of active ingredient efficacy on crops, with

pesticide impacts; whilst pesticide industry

high potential for economic return

retains chemical focus

8. Scant consideration for long term

Greater acknowledgement of health and

sustainability of pesticides including little

environmental effects of pesticides, and

questioning of adverse health &

need for sustainable/ecological

environmental effects and pest resistance

approaches

9. Policy segmented by industry sectors

Policy still segmented nationally; and now

and government departments

additionally at regional (EU level).

10. Requires a pro-pesticide defence of

Fewer stakeholders with defending pro

the policy, including scientific 'peer review'

pesticide stance; scientific support
divided

. 11. Opportunities for post-war development
of a global pesticide industry (largely

UK pesticide industry now dependent on
foreign companies

supplied by UK companies)
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'pesticide policy network'. It still contained a regulatory element that was stable, relatively
insular and morally 'resource dependent' . Here, the same actors of the network dominate
decision-making (the regulator, pesticide industry, and independent experts). Where there
has been some change is with the diversity of expert opinion, and with the advent of the
European Union. Here the role of the EU, EFSA, and Member State regulators have reduced
the stability of the regulatory element within the pesticide policy network. The 'inverted
decisionist approach' (see Vol. 1, page 38) ofEU risk analysis has meant that the stability
and insularity have changed. There are opportunities for the insularity to be 'breached' and
for outsider stakeholders to enter the regulatory debate when regulation is debated and
established within t4e European Union. Debate at the EU level primarily includes the
pesticide industry, public interest groups, and the farming lobby. Once set, the regulatory
process attempts to exclude these stakeholders, and the resource dependency between the
regulator/pesticide industry/food supply chain becomes apparent because of the mutual need
for pesticide approval, use and development. If unimpeded, this resource dependency reduces
pressure on the paradigm and pesticides become available for use.

In condusion, all but one ofthe 10 examples in Table 9.1, include policy changes which

have increased the pressure on the pesticide policy paradigm. In the 1940s, there were
virtually no controls over the use of pesticides and conditions were favourable for the
paradigm because the pressure on it was slight. Since then there has been a succession of
policy, regulatory and stakeholder changes that were designed to reduce and accommodate
the health and environmental effects of pesticides.

The impact of the measures has been to increase pressure on the pesticide policy paradigm to
a much greater extent than before. The pesticide policy paradigm is facing failure. One
reason it has not failed is because a comprehensive alternative is not to hand. However
organic farming is still relatively limited and bio-pesticides are not a comprehensive
alternative, unless developing within a new agricultural approach. It could be therefore the
only thing stopping collapse of the pesticide policy paradigm is the absence of any
perception of a viable alternative.
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9.7.

An emerging alternative

This section examines how an alternative paradigm might fare, if the pesticide paradigm
failed? The structure of an ecological pest management paradigm would be fundamentally
different from that of a pesticide policy paradigm. Firstly, the present research suggests the
creation of a new regulator called the Sustainable Agricultural Advisory Service which
would replace the Pesticide Safety Directorate. This would mean that the regulator would be
charged with finding sustainable solutions to pest management problems rather than simply
approving pesticides. This would result in less dependency on chemicals, reducing the need
for an expensive regulatory bureaucracy. The institutional framework would change
fundamentally. New staff, or re-training of existing staff, wquld be needed with an expertise
in non-chemical pest management.

The Sustainable Agricultural Advisory Service (SAAS) would have central responsibility for
a National Pest Management Policy. The SAAS remit would be to deliver free advice on
reducing diffuse pollution that could potentially cause harm to human health and/or the
. environment. Advice would also include promoting alternative products and farming sy.stems
approaches. This would include government funding for near-market research if it can be
demonstrated that the pest management options are safer and more sustainable than existing
techniques,. The emphasis would be on delivery. This could take the form of supporting
grower co-operatives through a Pest Management Awards innovation scheme. The
regulatory procedures for any products developed through such research would be fasttracked so long as improved safety can be guaranteed. There would be education and
knowledge transfer systems for those who carry out professional pest management, as a part
of their business or organisational responsibilities. This might include technically
complicated pest management procedures requiring new skills. The SAAS would be obliged
to link pest management policy with wider sustainability initiatives around farming systems.
This would include, for example, pest forecasting, and recommendations for pest control
only when needed, rather than allowing prophylactic use of chemical inputs. It could also, for
example, recommend integrated pollution control co-ordination around water catchments.
Measures to control pesticide pollution would not have any unintended outcomes for other
potential diffuse pollution, such as fertiliser usage.

The SAAS would be accountable to a wide Stakeholder Board which would exclude
membership for any organisation that has a direct fmanciallink with pesticideslbiopesticides. The Board would include nominated representatives from civil society, both
expert and lay, along the lines oflrwin's (1995) 'citizen science'. This could also provide a
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framework in which previous democratic deficiencies are accommodated. Ministers from the
Department of Health would be responsible for SAAS in the House of Commons. The SAAS
would be responsible for agreeing the policy principles. Approvals of bio-control products,
pesticides and other pest management techniques would be the responsibility of an Advisory
Committee on Pest Management (ACPM). Reporting to the ACPM would be advisory
committees on health and environmental matters for a) non-chemical control, and b)
chemical control, c) bio-pesticides, and d) systems approaches to pest control. In general
terms, the Stakeholder Board would set policy objectives that included the precautionary
principle objectives of transparency, openness, stakeholder involvement, substitution,
comparative risk assessment, and measures to reduce pesticide use. This includes the coevolutionary risk analysis model. The board would be chaired by a Minister at the
Department of Health, with major decisions being voted upon. The Minister would not have
the power of veto. The ACPM would be responsible for approvals, and be directed by SAAS
Board policy guidelines. The committee would hold its meetings in private, with full minutes
published. This would allow frank discussion among committee members, in the same way
that policy discussions between ministers and civil servants are considered confidential.
Members of the SAAS could attend ACPM meetings as observers.
.

.

Ecological pest management needs to have a local focus. Regional and global solutions do
not work in the same way as they do for the pesticide paradigm. The focus of this approach
would be nationally based. Approval of pesticide active ingredients would still come under
the ED Directive 911414 and bio-pesticides would come under national control. All other
measures would come under the National Pest Management Strategy funded through national
and ED (CAP reform) measures. The current bio-control agent network is economically and
politically weak, and confmed within the pesticide policy paradigm. This could present a
drawback for a shift to an Ecological Pest Management Paradigm. This means that the
required norms and beliefs around the holistic approach of the new paradigm would have to
be strengthened. For this to occur, the 'strategic niche management' concept, described by
Kemp et al. (1998) could provide a useful way of providing space for an ecological pest
management approach to complete and ultimately deliver a more sustainable agriculture.
This would include all the regulatory, policy and agronomic elements described above that
would need to adapt to the different requirements of the economic, social and environmental
impacts and possible benefits of the alternative paradigm.

A central integrated policy community of food supply chain, government and research
expertise would need to be fostered, with a civil society that supports, believes in and trusts
the principles of the Ecological Pest Management Paradigm. The need for science to inform
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the process is clear, but it has to be accompanied by the extra components of a wider civil
society belief in the need for such an approach and trust in those developing it, as outlined in
Figure 9.2. Once the principles the paradigm are agreed, the technical science-based
processes required to support the paradigm would then be more likely to receive wider
acceptance. Delivering this would be the main task of the ACPM. If the need for the new
paradigm is universally agreed there will be a relative tolerance to risks that are always
inherent within any agricultural approach.

Figure 9.2: Requirements for an ecological pest management
paradigm

; Food chain 'AND societal
: TRUST in pest
. management processes

Societal BELIEF in ,
the need for ' '
, process

Food chain NEED for
ecological pest
management paradigm

Need for SCI ENCE to
inform supply
chain/regulator/wider
society that belief and trust
in the process is robust

Key: The three requirements (Science, Trust and Belief) are presented in the boxes around
the central oval shape that represents in simple terms the needs for a successful ecological
pest management paradigm. The arrows indicate that the need is required equally from all
three boxes in total

Source: Author

94

9.8.

Links between pesticides and wider policy

Pesticides are unique in that they are developed, regulated, used and viewed by society in a
particular way. This section draws on the ways in which agricultural pesticides overlap with
other similar technologies such as genetically modified food, veterinary medicines,
pharmaceuticals and non-pesticide chemical contaminants of food, such as dioxins. A
comparison of the technologies can be accomplished by comparing the origins, regulation,
policy, governance, use and wider-societal concerns in terms of the research analysis on
paradigms, risk analysis and policy networks. The list below provides a list of some
technologies that could be compared with agricultural pesticides.

•

Non-agricultural use of pesticides

•

Fertilisers

•

Pharmaceuticals

• . Chemicals
•

GM

One way to compare them is to consider whether there are similar characteristics in relation.
to paradigms. There is a link to 'technological paradigms. Although there is not complete
overlap, these technologies were all developed by companies that were also selling
pesticides. The pesticide industry developed in the 1940s for as much of a public health as
for that of an agricultural need (see Section 4.4). There are similarities with the research and
development of pesticides, often large multinational chemical companies developed
pesticides as one sector within a wider chemical portfolio. They could be cQnsidered as
related technology clusters in which pre-registration/authorisation trials data are required.
Indeed the present research is arguing that GM is a progression along the same pesticide
technological trajectory and therefore linked to the pesticide policy paradigm.

Most non-agricultural pesticides are covered by different regulations (such as biocides,
veterinary medicines and human medicines) and controlled by different branches or
departments of the regulatory process. The degree of need is important. On the one hand
there is the public health use of chemicals to control diseases such as malaria. On the other
hand there is the 'cosmetic' use of herbicides for weed control in urban parks and gardens.
This particular use is being banned in Canada and is considered (by local authorities) as
separate from agricultural pesticides where the same wide-spread restriction (that may
include exactly the same chemicals) are not banned. Here the perceived need for pesticides
determines whether use continues or not.
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Synthetic pesticides and fertilisers are key inputs that sustain conventional agriculture. Many
of the early pesticide companies also produced fertilisers. But post-world war two it became
clear that the supply chain requirements for the two were different. Synthetic fertilisers have
relatively simple chemical structures. Unlike pesticides there are only a few varieties,
compared with the thousands of pesticide products with different toxic effects. The
regulatory structures and policy network for pesticides are very different for that of
fertilisers. There is also little pre-market testing for fertilisers compared with that for
pesticides and for pharmaceuticals. For pharmaceuticals, the policy network is different
compared with pesticides, because the perceived benefit is for the patient, rather than the
food supply chain for the case of pesticides. -

There are similarities in the way that general chemical regulation has developed through the
EU REACH Regulation (see Vol. 1, page 223). Historically there has been little requirement
for pre-market testing of cpemicals, compared with pesticides. But the REACH, regulation
has changed this sitl,lation with the implementation of the precautionary principle, and the
adoption of the substitution (hazard-based approach) to risk analysis.

Risk analysis comparisons can be made between pesticides and other similar technologies .
. This relates to food safety, occupational and residential exposure and environmental
pollution: the industry takes a risk and benefit for food safety. For pesticides the rhetoric is
for risk analysis in isolation, without considering the benefits. In fact the productive
stakeholders are focussed on the benefits which drive the developments and then consider the
risks within the constraints of regulatory science. The benefit being economic food
production compared with assessment likely side effects to human health or the environment.
The critical stakeholders focus largely on the risks.

There are similarities between the GM policy network and that of pesticides. They are
fundamental opponents. The resource dependence p~ofile for the two is similar. Many of
what may be considered critical stakeholders (NGOs) for GM are also critical stakeholders
for pesticides. The similarity also lies in the fact that the present research considers GM and
pesticide technology to be on the same paradigm trajectory.

In the UK pesticide policy has traditionally be overseen by agricultural policy (historically

through MAFF and now DEFRA) rather than food policy, environmental policy and/or
health policy. The relative weakness in terms of governmental food policy is reflected in the
fact that the Food Standards Agency is not the lead agency in the UK. It has only a shared
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responsibility for policy in relation pesticide residues in food, a contentious issue for the
general public. The difficulty for such an agency is to demonstrate the agronomic
competence that has always pervaded the UK policy for pesticides. This compares with the
EU, where the European Food Safety Authority has responsibility for risk assessment, and
DG Sanco for risk management of pesticides. This links back to the'risk debate in which the
EU is leading on hazard-based approach for pesticides rather than the UK, where there is
more emphasis on technocratic risk assessment. This are also links between a hazard-based
approach for pesticides and other ED regulation which has the same approach - such as
REACH for general chemical regulation.

9.9.

The usefulness of concepts included in the research

The following section discusses the usefulness of the concepts used in the present research.
Essentially the assumptions made in Chapter Two (see Tables 2.1-5) hold after analysis of
the subsequent data collected, although there are some reflections which are presented below.

The paradigm concept provides a framework for analysing pesticide policy. The risk analysis
framework sets out the toolkit optionsfrol!l which, the rules and decisions for the use of '
pesticides are made. A policy network provides characterisation of the political milieu in
which pesticide stakeholders operate.

The term 'paradigm' is a useful concept for helping to understand the characteristics and
evolution of pesticide policy, but there are some limitations. The following section addresses
the value of the pesticide policy paradigm for stakeholders, how it does in effect help with
policy-making and decision-making - that the 'control of pesticides' is as important as the
control of pests.

The paradigm helps the research process to identify the decision-making processes for the
continuance of pesticides. For critical stakeholders it helps to provide an outline and explain
in an inter-linked way what is going on within an otherwise relatively obscure and opaque
policy community. The boundaries of the pesticide policy paradigm are blurred; this is
because pesticide policy is cross-cutting and overlaps across many other different areas of
policy such as health, agriculture, food and environment. The present research has focussed
primarily on agricultural pesticides, but many of the same chemical active ingredients are
used in wider contexts (such as in homes, for veterinary and human medicinal uses). The
production and use of pesticides is subject to regulation, from the perspective of an
individual pesticide that has been developed from the pesticide industry. But many of the
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policies that dictate which pesticides are used, when, where and why they are used is not
explicitly set out in legislation. Pesticide use is influenced by wider agricultural policies such
as the EU Common Agric~ltural Policy or the vaganes of the private sector food supply
demands. The parameters that control use at a macro-economic level are in tum subject to
wider agronomic considerations; what crops are grown will have a bearing on which
pesticides are subsequently used. Pesticide use is also influenced by which pests happen to
occur at anyone time. The present research has taken the view that the paradigm boundaries
include both the intentional and unintentional use of pesticides which presents difficulties
when defining the limit of the paradigm.

Despite the imprecision of the concept of a paradigm, and its application to pesticides for the
present research, the concept nevertheless has strong policy/political utilities. The core of the
paradigm is useful in addressing the crux of the matter. For all stakeholders, productive and
critical, there is considerable pressure to stay within the paradigm within the dominant notion
- that no pesticides = not enough food, as developed in the starting assumptions for the
conceptual framework in Chapter Two. The present research mllintains that this equation.is
holding to a lesser degree. It is a difficult but not impossible argument to counter. Given the,
serious threats to the paradigm, it is all the more important that the possible demise of the
it is too late and whilst there is still time
pesticide policy paradigm is considered ~ow before
,
to implement and alternative paradigm. Currently the ecological pest management paradigm
is weak and subject to powerful voices arguing for the status quo. A paradigm shift may
under those conditions take years to occur, given the entrenched views within the food
supply chain supporting the use of pesticides. The researcher is aware, through the process of
this research, of actors in the food supply chain who see the provision of safer pest
management alternatives as an opportunity, rather than the conventional 'oh dear, the sky is
going to fall down' sort of attitude.

Risk analysis which is carried out within the pesticide policy paradigm is akin to a gatekeeping process which allows pesticides onto the market. That is where considerable power
lies. Pesticides risk analysis is awash with technical data but it is overlapped with the notion
from productive stakeholders of the essential need for pesticides and their paradigm. The
gatekeepers use 'essential need' for pesticides like a 'golden share' that frames the argument
about pesticide safety. In essence, the actual argument from productive stakeholders in
favour of the orthodox paradigm is about the risk and benefits from pesticides, but how could
the two be compared if the debate is apparently only about risk? In official terms, the UK
regulator rhetorically operates in terms of 'risk assessment' when in fact it carries out
risklbenefit assessments. The underlying issue of the fu,ndamental need for pesticides
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complicates the pesticide risk debate. It is not just a case of: 'are pesticides safe or not?' but
'are they needed in the fIrst place?' More and more stakeholders are raising this latter
fundamental question which therefore undermines the pesticide policy paradigm. The present
research suggests that the disquiet has occurred because two different questions are being
asked. The critical stakeholders are asking about 'need', and the policy community are
asking about 'safety and efflcacy'.

Furthermore, there are also two different questions in relation to safety which creates even
more disunity. The pesticide policy community assesses and uses pesticide on an individual
chemical product basis, whereas the wider civil society wants to know if pesticides (in all
their diffuse forms) are safe. This research draws on evidence to suggest that collectively
they are not. The pesticide policy community has consistently played down the unintentional
impacts of pesticides from the 1940s to the present day. These understatements have led to a
wider civil society lack of trust and belief in pesticides and, in effect, what the present
research has termed the pesticide policy paradigm.

Policy network theory is useful for analysing the characteristics and evolution of the
pesticides paradigm because it helps identify the political dynamics between the
stakeholders. The pesticide policy network is now increasingly unstable because ofth~
critical stakeholders; actors with different objectives increasingly have access to the policy
network, just as long as they are not fundamentally and explicitly hostile to the pesticide
paradigm. Policy networks an4 paradigms are useful analytical concepts because they
highlight key features of the evolution of the pesticides paradigm and the responses when
shared beliefs (within the pesticide policy paradigm) are criticised. In this sense policy
network locates the two factions, productive stakeholders and critical stakeholders, within
the same un-easy network.

9.10.

Institutional responses

The main question raised in the present research: is the UK changing from a pesticides
paradigm to an ecological pest management paradigm?
The proposition of this research thesis is that there is a dominant pesticide policy paradigm
which is challenged and under threat. At the same time another ecological paradigm is
emerging, albeit under stress because it is constrained by the dominance of the pesticide
policy paradigm.
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Pesticides have been very successful in killing pests, but have correspondingly strong side
effects, both on human health, wildlife and the environment. After dramatic increases in
pesticide use up to the mid-1990s, levels of production and sales have flattened out. At the
same time the availability of pesticides is declining as the number of global production
companies operating is now down from the 12 which existed 15 years ago to six. Some
pesticides are being de-registered through a dual regulatory process at the UK and European
Union levels.

The present research suggests that the pesticide paradigm has produced a series of failures
which, acting together, will prove fatal for the paradigm. The main cause for this is the
erosion of trust in society to support the beliefs on which paradigm is based. This has led to
regulatory failure, where the cost of regulating pesticides exceeds the financial return to the
company. The few companies that have the resources to register a pesticide have had to
develop large regulatory departments that specialise in product approval. In the UK a large
regulatory agency has been constructed to oversee the registration applications, which relies
pcptly on the pesticide industry to fund its work. Eventually the consequences of regulatory
failure must lead to market failure, when the cost of regulating pesticides across all
companies proves excessive. At this point the paradigm fails;

The tlireat to the pesticide paradigm comes from regulatory failure posed by the high costs of
pesticide approval and registration. The few companies that have the resources to register a
pesticide have had to develop large regulatory affairs departments that specialise in product
approval. In the UK a large regulatory agency has been constructed to oversee the
registration applications, which relies partly on the pesticide industry to fund its work.

The pesticide approval process has been under stress to adopt an increasingly more
precautionary approach since the early 1950s. Compared with other chemicals, pesticides are
relatively well researched and understood, and government and independent experts have
until recently given repeated assurances of safety. However an increasingly sceptical civil
society is not reassured. The risks posed by pesticides are difficult to quantify, only a small
community of industry/government/academic experts understand the mechanisms of
pesticide risk assessment. Their technocratic model of policy making has also failed to
convince civil society, and some parts of the food chain (food retailers). This is because the
UK has resisted following a decisionist or co-evolutionary model of pesticide registration
which includes the social, political and cultural contexts of policy making. The technocratic
model has been challenged by civil sodety groups for many years. In the last few years, it
has also been challenged by the Royal Commission on Environmental Pollution and some
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members of the expert Advisory Committee on Pesticides. The reason why the risk of
pesticides is being questioned is because of uncertainty with the science. Another
,

unrecognised reason is because the key players in the pesticide policy process (government·
and industry) are failing to tackle the social science issues raised by pesticide use as outlined
in this paper. As an acknowledgement of this process there is a shifting of power within the
food supply chain that relates to pesticides. Some food retailers are taking on a governance
role by developing their own progressive pesticide policies.

Bio-pesticides are being regulated through the Pesticide Safety Directorate as synthetic
pesticides. This represents a 'first order' paradigm change [as outlined by Hall, (1993)] in
which these products are treated in the same pesticide policy paradigm. These alternatives
have to go through the pesticide paradigm approval which is proving a barrier to their useful
development. The present research further suggests that a 'third order' paradigm shift will be
essential to provide a viable ecol()gical pest management paradigm. Elements of an
ecological pest management paradigm are already emerging, but they are still constrained by
a failing pesticide policy paradigm .

. Thus the implications are tha,t:

•

There is a synthetic pesticide paradigm which is becoming increasingly unsustainable

•

Bio-pesticide alternatives are emerging but are subject to regulatory failure and market
. failure. In addition the potential for social failure is unknown.

•

Bio-pesticides are being forced down a pesticides paradigm route whilst the conditions
are in place for a paradigm shift towards ecological pest management

9.11.

Reflections and implications for the future

Some constraints were noted in terms of research methodology. The 'saturation level' was
not reached for interviews, because of lack of time and resources. This is because the
pesticide policy network has many sub-groups, and there are many different pre-determined
points of view. Even so, a large proportion of the research time was taken up with the
interviews. A questionnaire, in addition to the semi-structured interviews would have
provided additional useful information, again if time and resources had permitted.
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In tenns of subject matter content, genetic modification (GM) is not considered. This is

because pes~ control related-GM research and development technology has been very limited
in the UK during the present study period. In addition, organic farming, although mentioned,
was not analysed in a great detail.

Having characterised a pesticide policy paradigm, further research could use the paradigm
presented as a template for further refmement by gauging feedback from the network of
stakeholders. It has been acknowledged that the tenn 'pesticide paradigm' is little used, or
'pesticide policy paradigm' which has been derived from the present research, and yet it are a
central factor controlling pesticide use. Future research could present the characteristics of

a

the pesticide paradigm as scenario to stakeholders for elucidation and discussion. '

The ecological pest management model is not well established in the literature. Further
research could usefully be employed investigating how such a model could be developed to
describe how it might relate to sustainable agriculture. There is little current knowledge
about how the general public would respond to the wide spread use ofbio-llesticides.'
Qualitative and quantitative social research would be welcome
to elucidate consumer views
.
,

ofbio-pesticides and risk asse,ssment. This could include closed-end surveying, ~d more
detailed focus group analysis. Finally a citizens' jury-type of process would allow a

relatively unknown technology to be discussed and scrutinised in a more systematic mann~r.
. What are the implications of climate change; will pest and disease will become more
common as a result?

Another area of research could involve examining the impacts of a draft EU regulation
covering pesticide authorisation (PSD, 2008c). As a replacement for the existing Directive
911414, it will have to be implemented directly into Member State law, rather than being
subject to national legislative interpretation. Various fonns of the draft regulation have been
debated by the European Commission, European Parliament, European Council, Member
States governments and other stakeholders, and a final outcome could be forthcoming over
the next few months. This regulation has the potential to remove more pesticide active
ingredients from the European market, compared with the current Directive. This would be
achieved through the provision of progressive measures such as the adoption of hazard 'cut
off criteria' and the 'substitution principle'. According to the European Commission,
proposals from the European Parliament could result in 85% of the pesticides authorised for
use in the EU being banned. The Pesticide Safety Directorate (PSD) has interpreted this to
mean that these proposals would make conventional commercial agriculture in the UK
unachievable, as it is currently practised (PSD, 2008a). Future research could explore the
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many different stakeholder views concerning the precautionary nature of this regulation.
Such research would deliver useful empirical data covering the 'risk analysis' and 'policy
network' aspects of the pesticide paradigm, as adopted in the UK and EU.

Synthetic pesticides face many challenges, as outlined in the present research. In the future,
oil-based fossil fuels, the raw material on which pesticides are based, are likely to become
increasingly expensive, and will eventually run out. For all these reasons there is a need to
research and develop alternative methods of pest and disease management. The pesticide
industry is developing GM technology as one solution - but this has proved controversial
with wider civil society and elements of the food supply chain, notable multiple food
retailers. This biotech response has stalled in the UK; and is at odds with an ecological pest
management paradigm. Future research could examine how these competing solutions have
developed. Specifically this could be done through establishing and comparing sustainability
criteria for integrated crop management, which allows the use of synthetic pesticides and (in
theory) GM ~echnology with organic farming, with its holistiC approach that seeks to avoid
such technologies.
Thesis overview:
The proposition of the present research is that in the efforts ofpost-Second World War agriculture
to increase yields through pest control, a dominant 'pesticide policy paradigm' has emerged,
supported by a closely knit 'policy community' of individuals with a shared framework ofgoals and
beliefs supporting the use o/synthetic pesticides. For a variety of reasons, including an increased
understanding of unintended adverse effects and an evolving approach to risk analysis, this
paradigm is now under serious threat. The policy community which supported it has had to expand
to incorporate critics o/pesticide use - forming a wider 'pesticide policy network'. The dominant
pesticide paradigm is now challenged by an alternative 'ecological pest management paradigm', but
this is constrained by the entrenched status and complex procedures of the pesticide paradigm.
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Annex 1: Actors in the contemporary UKiEU pesticide
world
1. Production
Synthetic pesticide industry
• UK Crop Protection Agency
•
European Crop Protection Agency
• Crop Life International (Global)
Major companies
• Syngenta (Swiss)
• Monsanto (US)
• Dow (US)
• Bayer (German)
• BASF (German)
• Du Pont (US)

2. Bio-pesticides/alternatives industry
•

International Biological Control Manufacturers Association (IBMA)

3. Control (regulation and monitoring)
UK Regulator
• Pesticide Safety Directorate/DEFRA.. Other government departments
• . Health and Safety Executive
• Food Standards Agency
• Environmental Agency
• English Nature
• Department of Health
•
Health Protection Agency
• Devolved Administrations
EU Regulator: (Risk Management)
• DG Health and Consumer Protection
• DG Environment
(Risk Assessment)
•
European Food Safety Agency
UK - main sources of expert advice
• Advisory Committee on Pesticides
•
Biocides Consultative Committee
•
Pesticide Residues Committee
EU - main sources of expert advice:
• Scientific Panel on Plant Protection Products and Their Residues
Global
• International residue limits and toxicological standards FAOIWHO Joint Committee
(Codex)
• OECD guidelines on data requirements for pesticides and bio-pesticides
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4. Pest management advice
•
•

Private (such as - Agricultural Development and Advice Service (ADAS)
Public academic research (such as CABI provides scientific advice on pest
management)

5. Primary Food Producers
•
•

Farming organisations (National Farmers Union)
Suppliers

6. Primary Food Distributors
•
•

Multiple food retailers (Tesco, ASDA, J Sainsbury, Marks and Spencer)
Suppliers

7. Citizens/unions/public interest
•
•
•
•
•
•
•

Pesticide Action Network UK
Pesticide Action Network Europe
UK Pesticides Campaign
Friends of the Earth
Royal Society for the Protection of eirds
National Consumer Council
Transport and General Workers Union
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Glossary of terms
Acaricide: Type of pesticide designed to kill or control species of the Class Arachnida
(mostly includes mites).
Acceptable daily intake (AD I): Amount of pesticide residue in food or drinking water that can
be taken orally over a life time without appreciable health risk (measured in mg of pesticide
per kg of body weight per day). ADI are estimated for individual pesticide residues and are
largely based on extrapolation from long term animal studies. They usually incorporate
uncertainty factors that typically include x1 0 to take into account difference between test
species and humans, and a further x10 because of sensitivity among humans. The ADI is
assumed to relate to a healthy adult of normal weight who consumes an average amount of
the particular pesticide residue. (See also acute reference dose).
Active ingredient: Chemical (or biological agent) of the pesticide formulation that is designed
to carry out the pesticidal activity. The remainder of the formulation composes inert
ingredients, not designed to be toxic, that assist in the delivery of a pesticide.
Adverse effect: A treatment-related alteration from the baseline that diminishes an
organism's ability to survive, reproduce, or adapt to the environment.
Acute reference dose: Amount of pesticide residue in food or drinking water that can be
consumed in a short period of time (e.g. one meal/one day) without appreciable health risk. It
is normally derived by ap-plying an appropriate' uncertainty factor to the studies that assess
acute toxicity.or developmental toxicity (see also'acceptable daily intake).
'

Ag"'i~hemicals (also know~ as 'agrochemicals'): Includes the external agricultural inputs
pesticides and fertilisers, although there is confusion with the usage of both 'agrichemical' and
'agrochemicals'. The terms can also be used to refer pesticides on their own as in the case of
'British Agrochemical Association' whereby the industry organisation lobbied solely for
pesticides.
.
.
Amenity use: Pesticides used by local authorities to control weeds on roads and in parks,
schools and other institutions. It is one example of non-agricultural use of pesticides.
Assurance schemes: The voluntary farm assurance schemes ensure food producer
members cover a range of standards including safety, welfare and the environment. Food
producers join the schemes in order to assure customers that these standards have been
met. Examples include: the Red Tractor; Royal Society for the Protection of Animals Freedom Food; LEAF Marque (Linking the Environment and Farming); and the Soil
Association organic standard.
Biocide: Pesticides that are used in the non-agricultural sector, (defined under 'European
Union Directive 98/8).
Bio-control agent: is a generic term to describe as biologically based pest control products,
derived from or consisting of living organisms. Four sub-groups include: 1) Plant-based
chemicals such as garlic and mint oils; 2) Semio-chemicals such as pheromones; 3)
Microbials such as viruses and bacteria and fungi; 4) Invertebrate bio-controls such as
nematodes and insects. See also Bio-pesticide which is defined in UK and EU law excludes
the 4th Bio-control agent group.
Bio-rational approach: a method of adopting pest management that works with natural
processes to control pests in a sustainable way that minimises the risks to human health and
the environment.
Bio-pesticide: Defined in UK and EU law as biologically based pest control products, derived
from or consisting of living organisms. Three sub-groups include: 1) plant-based chemicals
such as garlic and mint oils; 2) semio-chemicals such as pheromones; 3) microbials such as
viruses and bacteria and fungi. The UK and EU excludes invertebrate bio-controls such as
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nematodes and insects from the Bio-pesticides category. Bio-control agent is the generic
term used by the industry lobby organisation International Bio-control Manufacturers
Association to describe bio-pesticides and invertebrate bio controls.
Civil society: Represents collective action around shared interests, purposes and values,
and, in theory, is distinct from the state, family and business. It includes organisations such as
registered charities, consumer/environmenUdevelopment nongovernmental organisations,
community groups, professional bodies, trades unions, self help groups and business
associations.
Cancer: The general term for a group of diseases which arise following change in a single
cell or local group of cells, resulting ih abnormal rates of cell growth, differentiation and cell
division. The primary disease spreads because abnormal cells invade, disrupt and destroy the
architecture of surrounding normal tissues. They also invade and spread via blood and
lymphatic vessels forming 'metastases' which become new centres of growth (commonly
situated in bone marrow, live and lungs). Some main cancer groups affect organs in the body
such as the lungs, breasts, liver, testes, ovaries, and nervous system.
Coding: Occurs in qualitative research whereby data are broken down into component parts
and labelled ~s common sub-groups.
Conventional farming: Industrialised agricultural system characterised by mechanisation
and monocultures, with an emphasis on productivity and profitability. It relies inextricably on
external inputs such as synthetic pesticides and fertilisers.
Cosmetic use of pesticides: Includes usage designed only to improve the appearance of
agricultural produce, rather'than have a direct pest and/or disease management function. The
term is also used to describe pesticides used in some urban settings, such as weed control in
parks and gardens.
Deductive: Social science research carried out with reference to theory. See also Inductive
Diffuse pollution (also known as non-point source pollution): Arises from the dispersal
of pesticides applied from multiple sources. Diffuse sources are often individually minor, but
collectively significant, and can involve the same or a mixture of pesticides. Pesticides can
enter water courses from spray drift which can affect hedge rows and other areas in the
vicinity of spray applications.
Ecological fallacy: Involves the identification of statistical relationships at the aggregate level
that do not accurately reflect the corresponding relationship at the individual level.
Ecological pest management paradigm: embraces a bio-rational approach which has been
defined as a way of pest management that works with natural processes to control pests in a
fashion that minimises risks to human health and the environment. Such an approach would
also have to include a mechanism that allowed for the comparative assessment, making sure
that the pest management solutions adopted are the safest options available.
Endocrine disruptor: Chemical substances that mimics or disrupt hormone activity. They
have been linked to adverse biological effects in animals, and low level exposure may cause
similar effects in humans. Endocrine disruptors can include some environmental pesticide
residues.
Exocrine disruptor: Chemical substances that mimic or disrupt pheromone activity.
EU Directive: EU legislation, that is less binding than an EU Regulation. It has to be
transposed into national law, which allows for some flexibility to national governments.
EU Regulation: Is directly applicable within the Member State once published by the EU
institutions.
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External validity: The extent to which specific results from a study relate to generic
academic theoretical discourse.
External costs: When referring to pesticides, this includes negative health and environmental
effects caused as a consequence of pesticide use that adversely affect third parties.
Formulation: is the form in which a pesticide product is marketed and regulated (if used
legally). It contains the active ingredient, designed to kill the intended pest, and inert
ingredients, not designed to be toxic, that assist the delivery and action of the active
ingredient.
Fungicide: a type of pesticide used to kill or control fungi.
Genetic Modification: Represents a technology in which genes are manipulated to introduce
new, or alter existing characteristics, or produce a new protein or enzyme.
Governance: Accepts that there are established patterns of rule without an overall ruler.
Herbicide: a type of pesticide used to kill or control weed species.
Human medicine: Can include a pesticide used to control human parasites (pests).
Individualistic fallacy: Where it is a logical error to draw conclusions about groups based on
data gathered from an individual of that group .
.Inductive: Theory}generated from research. See also Deductive
Integrated farm management:. There are a number of similar 'integrated' terms which- are
defin~d and used by conventional farming and its supply industry: Integrated farming,

integrated crop management. The emphasis is on safer and better use ofpesticides, rat~er
than using less.

Integrated pest management: IPM includes the combinations of all types of pest
management techniques: chemical, biological, ecological, mechanical, cultural (such as
timing of planting, and use of plant varieties). 'Ecological integrated pest management'
involves largely non-chemical methods of pest control, avoiding prophylactic use of
pestiCides, only for use in emergency circumstances. Many definitions exist.
Leukaemia: A form of cancer where the white blood stem cells undergo malignant change.
Unlike other cancers it is widely disseminated from the outset.
Lymphoma: The name given to a group of tumours affecting the lymph glands, most of which
are malignant (see cancer). The classification is complex and includes the Hodgkin's and
Non-Hodgkin's disease.
Maximum residue level: Maximum concentration of a pesticide residue likely to occur in food
after use of pesticides according to Good Agricultural Practice. MRLs are not safety limits and
residues exceeding MRLs do not necessarily imply a risk to health (see also Acceptable
Daily Intake and Acute Reference Dose).
Meta-analysis: Widely used in epidemiology and evidence-based medicine. It combines the
results of several studies that address a set of related research hypothesis.
Multilevel governance: Often used to describe the EU. It means a system in which power is
shared between the supranational, national, and sub-national levels. The term also suggests
there is a fair bit of interaction and coordination of political actors across those levels. How
they interact, and with what effects helps determine the shape of European integration
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Mutual recognition: Agreement across the EU for the regulatory decision of one Member
States (to approval of the use of a pesticide) to be accepted in all other Member States. In the
case of pesticides, there are many examples for which Mutual Recognition has failed.
Natural science: Is the study of the natural world including biology, chemistry, physics, and
earth sciences. Experimentation is founded on the methodology that all the relevant variables
are controlled bar the one which is the subject of research. Applied science includes the
application of research through natural science techniques in relation to human technological
needs.
Neo-liberalism: The economic theory which holds that the state should have little or no role
in the economy, that inflation must be kept low, and that the market should be allowed a
virtually free reign. It is criticised because it focuses on economic rather than political
integration
Neo-institutionalism: Focuses on developing a view of institutions that examines the way
they interact and the way they affect society.
Non-governmental organisation (NGO): Refers to civil society group in which the members
have a common area of interest. Organisations can include public interest environmental
NGOs and industry NGOs such as pesticide trade associations.
Non chemical pest control: A group of methods including cultural, mechanical, cultural
control- methods.
Odds ratio: is a ratio of one event occurring in one group compared with the odds of it
occurring in another. An OR of 1 suggests that the -event being st~died is equal in both
groups. An OR above 1 indicates that the- event is more likely in the second group compared
to the first group. OR are subject to a confidence interval (usually 95%) where the range of
values within which (95% of the time) the true value would fall.
Organic chemicals: Refers to synthetic pesticides produced by the pesticides industry that
are based on organic chemistry. They should not be confused with organic farming, or the
very few chemicals which are permitted for use in organic farming.
Organic farming: Holistic form of farming that is designed to work in harmony with natural
systems. Organic farmers are not allowed to use synthetic pesticides and fertilisers,
genetically modified crops and livestock additives. Farming and processing methods are
legally defined, according to rules set at the UK, European Union and international levels.
Four (non-synthetic) chemicals are approved for pest control on a use-of-Iast-resort basis.
Paradigm: A pattern or example that describes a particular way of framing, defining and
assigning categories, developing theories, ideas and procedures within disciplines; and during
particular historical periods.
Pesticide policy paradigm: Institutionalises and develops the continued governance of
pesticides within a common set of beliefs and procedures, as seen in the UK during the 1940s
and 50s. It has been constructed for the present research to denote that the paradigm is
highly reliant on a policy community of integrated productive stakeholders to support and
justify the pesticide paradigm against the concerns of critical stakeholders. It also reflects the
political nature of current pesticide policy (see Chapter Two).
Parkinson'S disease: A slowly progressive and ultimately fatal neurological disease. The
causation is uncertain but probably multi-factorial. It is characterised by paralYSiS, rigidity and
tremor.
Pest: Any unwanted living organism that poses a threat to the well-being of human groups or
individuals. Important examples of pests include vectors of human, animal or plant disease
and species which threaten food supplies.
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Pesticide: A substance that is designed to kill or to control the excessive growth or
reproduction of pests. In the context of this thesis the term is usually applied to synthetic
chemical agents. Pesticides are intended to kill a pest selectively without harming other living
forms. This is not always the case.
Pheromone: A chemical that triggers a behavioural response in another member of the same
species. See also Bio-pesticides and exocrine disruptor.
Plant protection product: Another name for pesticides, most used in agriculture (defined in
EU Directive 91/414).
Qualitative research: Method of social science research in social science in which emphasis
is placed on description and discovery. It involves the use and collection of a range of data
including case studies, personal experience, interview and cultural texts.
Regulatory science: Scientific techniques that help deliver regulatory outcomes such as the
approval or prohibition of pesticide active ingredients.
Risk (human health): The chance that a person may develop a particular disease. When
comparing to groups the risk can be expressed as an Odds Ratio which describes the relative
risk of a disease occurring.
Risk (pesticides): The risk of harm to an individual or population relates to the intrinsic
hazard of a pesticide. active ingredient combined with the extent of exposuretd the chemical.
Risk analysis (pesticides): refers to the overall process by which risk and pesticides are
governed. It can be summarised as risk analysis = risk assessment + risk management + risk
communication. Although there are examples in which the risk assessment predominates and·
the other roles are down-played and/or obscured within thegov~rnance process. Risk
assessment involves identifying sources of potential harm, assessing the likelihood that harm
will occur and the consequences if harm does occur. Risk management evaluates which
risks identified in the risk assessment process require management and selects and
implements the plans or actions that are required to ensure that those risks are controlled.
Risk communication involves an interactive dialogue between stakeholders and risk
assessors and risk managers which actively informs the other processes.
Rodenticide: a pesticide used to control rodents (mostly rats and mice).
Semi-structured interview: A interviewee is asked series of general questions produced
from a pre-determined Interview Guide. The interviewer is given latitude to ask further
questions in response to what are seen as replies which have Significance to the research
being applied.
Social sciences: Academic disciplines that study how humans act within their environment.
They emphasise the use of scientific method through the use of quantitative and qualitative
research methods. See also Natural Science.
Stakeholder: A pesticide stakeholder is anyone who has an active interest in issues
surrounding the production and use of pesticides. Broadly they may be divided into
productive stakeholders who are primarily concerned with the manufacture and distribution
of pesticides; and critical stakeholders who are primarily concerned with the risk and safety
factors accompanying the use of pesticides.
Veterinary medicine: Can include a pesticide used to control parasites (pests) of domestic
animals.
Voluntary Initiative: The VI was established in 2001 as a range of measures carried out by
farmers and the supply industry to reduce the environmental impacts of pesticides. It was
established by the pesticides industry as an alternative to a pesticides tax.
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