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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 socio

cultural 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. Control2 

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

• The principle allows for possible problems to be flagged 

• 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,erts3 
, 

\ 

" 

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

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

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

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

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

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) 

, , 5 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 of taking 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 of almost 

'stop the world' kind of view 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 

8 



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 of chemicals. 

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 proof that 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 of a 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, 

if you 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, if you 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 of doing 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 of different stages of life. Or indeed the interactions within the wider 

environment. Protocols that are robust and well stated are not necessarily comprehensive 

enough to give any sort of assurance 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 of caution 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 of a 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 of pesticide 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 of things - 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 of particularly 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 of the 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 of pesticides. So the role of the 

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 if you 

took it the nth degree, nothing would ever be registered because there is always 

uncertainty ... If you 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 of problems, 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 'science

informed' 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 if I 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 of prudence that is required in a risk assessment. So the risk manager 

then requires the risk assessor to set a particular level of safety that they want. Now we 

currently work on a default safety assessment factor of one 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 of safety. " 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 of people? 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 of how 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 if you are really going to deal with this complex area, my feeling is that there needs 

to be an integrated approach to it. If you separate them too definitively there is a risk of not 

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 of making 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 if some of these 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 of models 

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 of public 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 of the 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 of scientific 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 of decisions. But they are often presented as technical decisions. How you vouch 

for getting someone who can be totally independent to facilitate those kinds of processes, 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 of products 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 of food 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 of people 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 off arming, 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 zero

pesticide 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 of practical 

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 of work on insect pests and crop 

protection requirements more generally. And I am happy about the justification for their 

use and part of a 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 of practical 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:' ' 

"If you 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 of attitude, 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 of a 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 of food 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 of anything 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 of determining or eliminating which pesticides. But it certainly 

would be a way of eliminating quite a lot of pesticide 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 of showing 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 re

educated 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 pro

pesticide 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 sub

group. 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) 
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• 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 of DG 

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 of Agriculture ... and the whole structure of regulation 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 of relationships 

between the industry and either members of advisory 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% of my 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 of all 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 of agriculture 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 of time through independent research that the consumer 

, has some quite serious concerns about the use of pesticides. 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 of pesticide 

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 of reinforcement within a society. Everybody 

in this country knows that pesticides are a bad thing, because there is a lot of publicity 

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 of pesticides, 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 of fruit or vegetables. If you 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 if people 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 of wider 
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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 of pesticides, 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 of stakeholder 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 of pesticide 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 J 5 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 of residue onfruit. 

They have asked suppliers to get together, all the suppliers of particular fruit, stone fruit or 

grapes, in vegetables as well, and to try an harmonise global use [of pesticides}, 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 of products 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 of a 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 of a certain amount of quality, loss of a 

certain amount of yield 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 of course, for the vast majority of farmers 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 of a 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 of a way of looking at them. And in fact there is now a lot of activity 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: 

"If you actually look at one active substance, the discovery of one 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 of screening 140,000; you include then ... out of those 140,000 you take x number, ( 

say a couple of hundred to stage two while the cost of doing 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 of actually 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 
industry) 

• The is public ignorance about pesticides and regulation (Pesticide 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. Experts3 

• 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) 

• 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) 

• Public concerns are down to historical problems (Farmer) 

6. Food recall and manufacturers 

• Consumers have serious concerns about pesticides (Food retailer) 

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

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

• 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) 

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

pesticides, 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 of registration, 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 bio

pesticides could not afford to register bio-pesticides because they are typically small 

enterprises with limited research and development budgets. The challenges of regulating bio

pesticides 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 bio

pesticides), 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 over

regulate. 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 of personal 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} " Bio

pesticide 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 of years. 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 of derision by the A CP, at the time, which I was flabbergasted at -

the idea of suggesting 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 of stick. 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 bio

pesticides 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 of that 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 bio

pesticides. 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 bio

pesticides 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 of people 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-

61 



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 of control at a level". ACP 04 

"The farmer's view is of efficacy [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 

working well.;. The educ.ational requirement associated with alternative bio-pesticides . . . 

particularly is phenomenal in terms of famers 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 bio

pesticides 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. 

64 



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 of whether 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 of pesticide because 

of the nature of their use, the way in which people were exposed, and what we knew about 

them already. One of the 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 Components of bio-pesticides 
paradigm 

1. Synthetic chemical focus Naturally based 

2. Single active ingredient and single Linked to integrated approach or holistic 
pest control focus approach (e.g. organic farming); and not 

just one pest solution. 
3. Synthetic pesticides are often more Bio-pesticides tend to be less powerful 

powerful and have greater potential and therefore less harmful 
for adverse health and 
environmental effects 

4. Broad spectrum effects with Many (but not all) bio-pesticides are 
unintended consequences to host-specific and only affect the pest 
humans, wildlife and the species, leading to less ecological 
environment impact 

5. Easy to u~e by farmers/pest control Technically complicated, with new skills 
operators, and usually very effective required compared with synthetic 

pesticides 
6. Quick pest control results, easy to Results can take days to materialise, 

observe by farmer/operator making results difficult to observe 
7. Easy to market (long shelf life) Difficult to market (short shelf life, often 

supplied on pemand) 
8. Long shelf life can perversely lead to Usually have low persistence in the 

persistence in the environment environment; although can have 
potential for biological persistence 
because released biological organisms 

, can reproduce and develop beyond their 
immediate area of pest control. 

9. Often used prophylactically, as an Used as a result of pest forecasting, 
insurance against the possibility of only when needed. Biological agents 
pest and disease build-up, rather cannot survive without pest hosts (or an 
than applying pest control action alternative organism on which to host) 
because of a direct need 

10. High potential for resistance to Resistance less likely 
develop in pest{s) to lethal effects of 
pesticides. 

11. Immediate emphasis is placed on Emphasis on an organism-level 
research and development of active approach such as bacteria and insects 
ingredient for high volume market as a pest control agents 
potential and efficacy, rather than on 
impacts which is secondary 

12. Pesticide policy stakeholder group Bio-pesticide stakeholder group is less 
well established, originally small and well established, and weak. 
strong but now large, diverse and 
contested 
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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 bio

pesticides 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 bio

pesticides, 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 bio

pesticides 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 bio

pesticides 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 
industry) 

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

• We do not have the research and development set up for bio-pesticides 
(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 
regulator) 

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

• There has to be a case-by-case regulatory assessment as to whether bio-
pesticides 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 bio-
pesticides 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 bio-
pesticides 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 un

noted. 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 re

assured 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 re

connection, 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 bio

pesticides 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 bio

pesticides 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. 
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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: PESTICIDE POLICY COMMUNITY: 
Framework of ideas and beliefs + Composed of a small and strong group 
that supports pesticide use as a of Productive Stakeholders that 
vital part of conventional develop and defend the pesticide 
agriculture 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' The Pesticide Paradigm remains dominant with and· 
Stakeholders continues with Pesticide ~olicy Community support 
question the ~ which has to respond to health. Pesticide Policy 
Pesticide Community becomes subsumed within.a Pesticide 

. Paradigm 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 Dominant Pesticide Paradigm 
an Ecological Pest Management prevails (within PPN) (including 
Paradigm (including use of bio- use of bio-control agents) 
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 

89 



T bl 91 UK f "d r d" 1940 d t d a e " pes ICI e po ICY para Igm san o 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 UK pesticide industry now dependent on 

of a global pesticide industry (largely 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 of the 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 fast

tracked 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 pesticideslbio

pesticides. 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 co

evolutionary 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 

Societal BELIEF in , 
the need for ' ' 

. management processes , 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 
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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 

pesticide policy paradigm is considered ~ow before it is too late and whilst there is still time , 

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 gate

keeping 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 

the pesticide paradigm as a 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 

102 



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 of post-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 of goals 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 of pesticides, 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. 

110 



References 

ABERBACH, J. D. & ROCKMAN, B. A (2002) Conducting and coding elite interviews. 
Political Science and Politics, 35,673-6761-5. 

ACERINI, C. L. & HUGHES, I. A (2006) Endocrine disrupting chemicals: a new and 
emerging public health problem. Archives 0/ Disease in Childhood, 91,633-641 . 

ACP (2001a) Consultation on comparative risk assessment (substitution) in the regulation of 
pesticides: 30.07.01 . York, Advisory Committee on Pesticides: 
http://www.pesticides.gov.uk/acp.asp?id=555. 

ACP (200 1 b) Final minutes of the 281 st meeting of the Advisory Committee on Pesticides 
(ACP) on 18th January 2001; note 3.5.1. York, Advisory Committee on Pesticides. 

ACP (2002a) IGHRC framework on toxicological uncertainty and uncertainty factors in 
chemical risk assessment. York, Advisory Committee on Pesticides. 

ACP (2002b) Minutes of the 290th Meeting of the Advisory Committee on Pesticides (ACP) 
on 4th March 2002. York, Advisory Committee on Pesticides. 

ACP (2002c) Revision of Directive 91/414 hazard triggers and comparative assessment: an 
analysis of policy options. York, Advisory Committee on Pesticides. 

ACP (2003a) Final report of the sub-group of the Advisory Committee on Pesticides on: 
Alternatives to conventional pest control techniques in the UK: A scoping study of 
the potential for their wider use. York, Advisory Committee on Pesticides. 

ACP (2003b) Minutes of the 299th Meeting of the Advisory Committee on Pesticides (ACP) 
on 10 April 2003. York, Advisory Committee on Pesticides. 

ACP (2004) Advisory Committee on Pesticides Annual Report 2003. London, DEFRAlHSE. 
ACP (2005) Crop spraying and the health of residents and bystanders: a commentary on the 

report published by the Royal Commission on Environmental Pollution. York, 
Advisory Committee on Pesticides. 

ACP (2007) Minutes of the 328th meeting of the Advisory Committee on Pesticides (ACP) 
held on 13 November 2007 . York, Advisory Committee on Pesticides. 

ADAMS, M. D. (2002) The precautionary principle and the rhetoric behind it. Journal 0/ 
Risk Research, 5,301-316. 

AHARONSON, N., COHEN, S. Z., DRESCHER, N., GISH, T. J., GORBACH, S., 
KEARNEY, P. C., OTTO, S., ROBERTS, T. R. & VONK, J. W. (1987) Potential 
contamination of ground water by pesticides. Pure and Applied Chemistry, 59, 1419-
1446. 

ALARCON, W. A, CALVERT, G. M., BLONDELL, J. M., MEHLER, L. N., SIEVERT, J., 
PROPECK, M., rffiBETTS, D. S., BECKER, A, LACKOVIC, M., SOILEAU, S. 
B., DAS, R., BECKMAN, J., MALE, D. P., THOMSEN, C. L. & STANBURY, M. 
(2005) Acute illness associated with pesticide exposure at schools. Journal 0/ 
American Medical Association, 294,455-465. 

ALA V ANJA, M. C. R. & BONNER, M. R. (2005) Pesticides and human cancers. Cancer 
Investigation, 23,700-711. 

ALA V ANJA, M. C. R. , HOPPIN, J., A & KAMEL, F. (2004) Health effects of chronic 
pesticide exposure: cancer and neurotoxicity. Annual Review 0/ Public Health, 25, 
155-197. 

ALDERTON, L. E., SPECTOR, L. G., BLAIR, C. K., ROESLER, M., OLSHAN, A F., 
ROBISON, L. L. & ROSS, J. A (2006) Child and maternal household chemical 
exposure and the risk of acute leukemia in children with Down's syndrome: a report 
from the children's oncology group. American Journal o/Epidemiology, 164,212-
221. 

ALTIERI, M. A, GURR, G. M. & WRATTEN, S. D. (2004) Genetic engineering and 
ecological engineering a clash of paradigms or scope for synergy? IN GURR, G. M., 
WRATTEN, S. D. & ALIERI, M. A (Eds.) Ecological Engineering/or Pest 

111 



Management: Advances in habitat manipulation for arthropods. Collingwood, 
Australia, CSIRO. 

ANDERSEN, W. L. & DUZAN, R E. (1978) DDE residues and eggshell thinning in 
loggerhead shrikes. Wilson Bulletin, 90,215-220. 

ANON (1994) DDT (dichlorodiphenyltrichloroethane) Extoxnet. Ithaca, New York, Pesticide 
Management Education Program, Cornell University. 

ANON (1998a) The Food Standards Agency: a force for change. London, The Stationery 
Office. 

ANON (1998b) Wingspread consensus statement on the Precautionary Principle. Wingspread 
conference of the Precautionary Principle. Racine, Wisconsin. 

ANON (2000) Caution required with the precautionary principle (editorial). Lancet, 356. 
ANON (2002) Editorial. Pesticides News, 58, 2. 
ANON (2005) The Prague Declaration on endocrine disruption. Environmental science and 

, pollution research international, 12, 18. 
ANON (2006) Controversial pesticides to get market go-ahead. Ends Europe Daily. Brussels, 

ENDS. 
ANON (2007a) Cancer and the environment. Toronto, Canadian Cancer Society. 
ANON (2007b) Definition of 'pest': Oxford University Dictionary. Oxford University Press. 
ANON (2007c) Farm ministers agree pesticide use law position: 18.12.07. ENDS Europe 

Daily. Brussels, ENDS. 
ANON (2007d) Genetictechnologies: a review of developments in 2006. Briefing No. 36. 

Buxton, Derbyshire, GeneWateh UK. 
ANON (2008a) Albany passes ban on apple mpth-pesticide. East Bay Daily News. Albany, 

East Bay Daily News. ' 
ANON (2008b) New pesticide rules might see 60% of existing active substances withdrawn, 

No 09.08,30.10:08.. Paris, Agra-Europe. 
ARCURY, T. A '& QUANDT, S. A (2003) Pe,sticides at work and at home:' exposure of 

migrant farmworkers. Lancet, 362,2021. 
ASCHENGRAUI, A, DAVID, 0., COOGAN, P., VEZINA, R, HEEREN, T. & ZHANG, Y. 

(1996) Cancer risk and residential proximity to cranberry cultivation in 
Massachusetts. American Journal of Public Health, 86, 1289-1296. 

ASCHERIO, A C., H; WEISSKOPF, MG; O'REILLY, E; MCCULLOUGH, ML; CALLE, 
EE; SCHW ARZSCHILD, MA; THUN;MJ (2006) Pesticide exposure and risk for 
Parkinson's disease. Annals of Neurology, 60, 197-203. 

ATKINSON, D., BURNETT, F., FOSTER, G. N., LITTERICK, A, MULLAY, M. & 
WATSON, C. A (2003) The minimisation of pesticide residues in food: a review of 
the published literature: Commissioned by the Food Standards Agency. Edinburgh, 
Scottish Agriculture College. 

AXELRAD, J. C., HOWARD, C. V. & MCLEAN, W. G. (2002) Interactions between 
pesticides and components of pesticide formulations in and in vitro neurotoxicity test. 
Toxicology, 173,259-268. 

AXELSON, O. (1987) Pesticides and cancer risk in agriculture. Medical oncology and tumor 
pharmacotherapy, 4,207-217. 

BAKER, B. P., BENBROOK, C. M., GROTH, E. & LUTZ BENBROOK, K. (2002) 
Pesticide residues in conventional, integrated pest management (IPM)-grown and 
organic foods: insights from three UD data sets. Food Additives & Contaminants, 19, 
427-446. 

BARKER, K. (2003) Removing hazardous products from the food chain. IN BRITISH CROP 
PROTECTION, C. (Ed. Congress Proceedings, volume 2. 

BARLING, D., LANG, T. & CARAHER, M. (2002) Joined-up food policy? The trials of 
governance, public policy and the food system. Social Policy & Administration, 36, 
556-574. 

BBC (1986) Chemical spill turns Rhine red BBC. 
BEACH, J. R., SPURGEON, A, STEPHENS, R, HEAFIELD, T., CALVERT, I. A, LEVY, 

L. S. & HARRINGTON, J. M. (1996) Abnormalities on neurological examination 

112 



among sheep fanners exposed to organophosphorous pesticides. Occupational and 
Environmental Medicine 53, 520-525. 

BEARD, J., BERRY, G., BROOKS, L., MCMICHAEL, A, MORGAN, G. & SLADDEN, T. 
(2003) Health impacts of pesticide exposure in a cohort of outdoor workers. 
Environmental Health Perspectives, 111,724-730. 

BEAUMONT, P. (1993) Pesticides Policies and People, London, Pesticides Trust. 
BECK, U. (1992) Risk society (trans. M Ritter), London, Sage. 
BELL, E., HERTZ-PICCIOTTO, I. & BEAUMONT, J. (2001) A case-control study of 

pesticides and fetal death due to congenital anomalies. Epidemiology, 12,148-156. 
BELLARBY, J., FOEREID, B., HASTINGS, A & SMITH, P. (2008) Cool Farming: Climate 

impacts of agriculture and migration potential. London, Greenpeace. 
BERNY, P. (2007) Pesticides and the intoxication of wild animals. Journal of Pharmacology 

and Therapeutics, 30,93-100. 
BERRY, C. (2004) Explaining the risk. IN HAMILTON, D. & CROSSLEY, S. (Eds.) 

Pesticide Residues in Food and Drinking Water: Human exposure and risks. 
Chichester, John Wiley. 

BERTOLOTE, J. M., FLEISCHMANN, A, EDDLESTON, M. & GUNNELL, D. (2006) 
Deaths from pesticide poisoning: a global response British Journal of Psychiatry 189, 
201-203. 

BIDSTRUP, P. L: (1950) Poisoning by organic phosphorus insecticides. British Medical 
Journal. 

BIRNBAUM, L., S. & FENTON, S. E. (2003) Cancer and developmental exposure to 
endocrine disruptors. Environmental Health Perspectives, 111; .389-394. 

BLAIR, A, SANDLER, D., THOMAS, K., HOPPIN, J. A, KAMEL, F., COaLE, J.; LEE, 
w. J., RUSIECKI, J., KNOTT, c., DOSEMECI, M., LYNCH, C. F., LUBIN, J. & 
ALA V ANJA, M. (2005) Disease and injury among participants in the Agricultural 
Health Study. Journal of Agricultural Safety and Health, 11,141-150. 

BLONDELL, J. M. (1997) Epidemiology of pesticide poisonings in the United States, with 
special reference to occupational cases. IN KEIFER, M. C. (Ed.) Human Health 
Effects of Pesticides, Occupational Medicine: State of the art reviews. Philadelphia, 
US, Hanley & Belfus Inc. 

BLOOMFIELD, J. P., WILLIAMS, R. J., GOODDY, D. C., CAPE, J. N. & GUHA, P. 
(2006) Impacts of climate change on the fate and behaviour of pesticides in surface 
and groundwater -- a UK perspective. Science and the Total Environment, 369, 163-
177. 

BMA (1990) Pesticides, chemicals and health, London, Board of Science and Education, 
British Medical Association. 

BOATMAN, N. D., BRICKLE, N. W., HART, J. D., MILSOM, T. P., MORRIS, A J., 
MURRAY, A W. A, MURRAY, K. A & ROBERTSON, P. A (2004) Evidence for 
the indirect effects of pesticides on fannland birds. Ibis, 146, 131-143. 

BOLOGNESI, C. (2003) Genotoxicity of pesticides: a review of human biomonitoring 
studies. Mutation Research, 543, 251-272. 

BOMBERG, E. (1998) Green parties and politics of the European Union, London, 
Routledge. 

BONDE, J.-P. (2007) The proposed EU constitution: The reader-friendly edition; Article III-
233 (ex Article 174 (TEC). Brussels, European Parliament. 

BOSMA, H., VAN BOXTEL, M. P. J., PONDS, R. W. H. M., HOUX, P. J. & JOLLES, J. 
(2000) Pesticide exposure and risk of mild cognitive dysfunction. Lancet, 356,912-
913. 

BOUCARD, T. K., PARRY, J., JONES, K. & SEMPLE, K. T. (2004) Effects of 
organophosphate and synthetic pyrethroid sheep dip formulations. FEMS 
Microbiological Ecology, 47, 121-127. 

BOUNDS, A (2008) Alann at flood of bogus pesticides, 20.05.08. Financial Times. London. 
BRADSHAW, N. J., PARHAM, C. J. & CROXFORD, A C. (1996) The awareness, use and 

promotion of integrated control techniques of pests, diseases and weeds in British 

113 



agriculture and horticulture. Brighton Crop Protection Conference Pests & Diseases. 
Farnham, UK, British Crop Protection Council. 

BRADSHAW, N. J. , STOPES, C. J. , LITTLE, A J., IDTCHINGS, R. & BUFFIN, D. (2004) 
UK and EU policy for approval of pesticides suitable for organic systems: 
Implications for Wales. A report prepared for the Welsh Assembly. Organic Centre 
Wales, ADAS Consulting Ltd., Eco-Stopes Consultancy, Pesticide Action Network 
(PAN) UK. 

BRAKES, C. R. & SMITH, R. H. (2005) Exposure of non-target small mammals to 
rodenticides: short-term effects, recovery and implications for secondary poisoning. 
Journal of Applied Ecology, 42, 118-128. 

BRIMER, L. (2004) Chemical food safety, public awareness and risk communication. British 
Food Journal, 106,23-37. 

BruTISH MEDICAL ASSOCIATION (1990) Pesticides, chemicals and health, London, 
Board of Science and Education, BMA 

BROWN, T. P., RUMSBY, P. C., CAPLETON, A C., RUSHTON, L. & LEVY, L. S. 
(2006a) Pesticides and Parkinson's disease -- is there a link? Environmental Health 
Perspectives, 114,156-164. 

BROWN, T. P. , RUMSBY, P. C., CAPLETON, A C., RUSHTON, L. & LEVY, L. S. 
(2006b) Supplementary material to (Brown et al. 2006a): Pesticides and Parkinson's 
disease - Is there a link. http://www.ehponline.org/docs/2005/8095/supplemental.pdf. 

BROWNE, A W., HARRIS, P. J. C., HOFNY-COLLINS, A H., PASIECZNIK, N. & 
WALLACE, R. R. (2000) Organic production and ethical trade: defInition, practice 
and links. Food Policy, 25,69-89. 

BRYAN, G. W., GillBS, P. E., BURT, G. R. & HUMMERSTONE, L. G. (1987) The effects 
oftributyltin (TBT) accumulation on adult dog whelks, Nucella lapillus: long-term 
fIeld and laboratory experiments. Journal of Marine Biological Association, 67, 525-
544. 

BRYMAN, A (2004) Social research methods, Oxford, OUP. 
BUFFIN, D. (2001) Retailer bans suspect pesticides. Pesticides News, 53,3-3. 
BUFFIN, D. (2004) Registering alternatives to pesticides. Pesticides News, 65, 15. 
BUFFIN, D., BARRY, M. & LUNNY, E. (2001) Food retailer aims to restrict pesticide use. 

Pesticides News, 54,3-3. 
BUFFIN, D., DIAMAND, E., MCKENDRY, R. & WRIGHT, L. (2003) Breaking the 

pesticide chain: the alternatives to pesticides coming off the European Union market. 
London, PAN UKlFoE. 

BULL, D. (1982) A Growing Problem: pesticides and the Third World poor, Oxford, Oxfam. 
BULL, S., FLETCHER, K., BOOBIS, A R. & BATTERSHILL, J. M. (2006) Evidence for 

genotoxicity of pesticides in pesticide applicators: a review. Mutagenesis, 21,93-103. 
BURNHAM, P., GILLAND, K., GRANT, W. & LAYTON-HENRY, Z. (2004) Research 

Methods in Politics, Basingstoke, Palgrave. 
CAMPBELL, L. H. & COOKE, AS. (1997) The indirect effects of pesticides on birds. 

Peterborough, Joint Nature Conservation Committee. 
CANA V ARI, M., BAZZANI, G. M., SPADONI, R. & REGAZZI, D. (2002) Food safety and 

organic fruit demand in Italy: a survey. British Food Journal, 104,220-232. 
CARRENO, J ., RIVAS, A. M ., GRANADA, A , LOPEZ-ESPINOSA, M. J., MIGUEL, M., 

OLEA, N. & OLEA-SERRANO, F. (2007) Exposure of young men to 
organochlorine pesticides in Southern Spain. Environmental Research, 103,55-61. 

CARSON, R. (1962) Silent Spring, New York, Houghton Mifflin. 
CFSIME WORKING GROUP (2002) Report to the Chief Medical OffIcer of an independent 

working group. London, Department of Health. 
CHANDLER, D., DAVIDSON, G., GRANT, W. P. & TATCHELL, G. M. (2008a) 

Microbial biopesticides for integrated crop management: an assessment of ' 
environmental and regulatory sustainability. Trends in Food Science & Technology, 
19,275-283. 

114 



CHANDLER, D., GRANT, W., GREAVES, J., PRINCE, G. & TATCHELL, M. (2008b) 
Improving the availability ofbiopesticides: An interdisciplinary research project. 
Outlooks on Pest Management, 19,77-80. 

CHARLESWORTH, J. C. (Ed.) (1970) A Designfor Political Science: scope, objectives and 
methods, Philadelphia, American Academy of Political and Social Science. 

CHATAWAY, J., TAIT, J. & WIELD, D. (2004) Understanding company R&D strategies in 
agro-biotechnology: trajectories and blind spots. Research Policy, 33, 1041-1057. 

cmu, B. C., DA YE, B. J., BLAIR, A, GAPSTUR, S. M., ZAHM, S. H. & 
WEISENBURGER, D. D. (2006) Agricultural pesticide use and risk oft(14;18)
defmed subtypes of non-Hodgkin lymphoma. Blood, 108,1363-1369. 

CHURCHILL, W. S. (1951) The Second World War, Volume Five, Closing the Ring, 
London, The Educational Book Co. Ltd. 

CO-OP (2001) Green and Plea;ant Land, Manchester, Co-op. 
COEN, D. & THATCHER, M. (2008) Network governance and multi-level delegation: 

European networks of regulatory agencies Journal of Public Policy, 28, 49-71. 
COHN, B. A, WOLFF, M. S., CIRILLO, P. M. & SHOLTZ, R. I. (2007) DDT and breast 

cancer in young women: New data on the significance of age at exposure. 
Environmental Health Perspectives, 115, 1406-1414. 

CO I (2004) Consumer concern over the use of pesticides to grow food: qualitative research. 
London, COl Communications on behalf of Food Standards Agency. 

COLBORN, T. (2004) Neurodevelopment and endocrine disruption. Environmental Health 
Perspectives, 112, 944-949. 

COLBORN, T. (2006) A case for revisiting the safety of pesticides: A closer look at 
neurodevelopment. Environmental Health Perspectives, 114, 10-17. 

COLBORN, T., DUMANOSKl, D. & PETERSON MYERS, J. (1996) Our Stolen Future: 
are we threatening our fertility, intelligence, and survival? A scientific detective 
story, New York, Penguin. ' 

COLBORN, T., VOM SAAL, F. S. & SOTO, A M. (1993) Developmental effects of 
endocrine-disrupting chemicals in wildlife and humans. Environmental Health 
Perspectives, 101,378-384. 

COLE, D. (2004) Biopesticides -- the future. Outlook on Pest Management, February, 18-19. 
COLEBATCH, H. K. (2002) Policy, Bucking~am, Open University Press. 
COLEMAN, W. D., SKOGSTAD, G. D. & ATKINSON, M. M. (1997) Paradigm shifts and 

policy networks: Cumulative change in agriculture. Journal of Public Policy, 16. 
COLOSIO, C., BIRINDELLI, E., CORSINI, E., GALLI, C. L. & MARONI, M. (2005) Low 

level exposure to chemicals and immune system. Toxicology and Applied 
Pharmacology, 207,320-328. 

COMMITTEE ON TOXICITY (2002) Risk assessment of mixtures of pesticides and similar 
substances. London, Food Standards Agency, Committee on Toxicity of Chemicals 
in Food, Consumer Products and the Environment. 

CONWAY, G. & PRETTY, J. (1991) Unwelcome Harvest: agriculture and pollution, 
London, Earthscan. 

COOK, J. & KAUFMAN, C. (1982) Portrait of a Poison: the 2,4,5-T Story, London, Pluto 
Press. 

COPPING, L. G. (Ed.) (2004) The Manual ofBiocontrol Agents, Alton, Hampshire, British 
Crop Production Council. 

CPA (2005a) Pesticide Product Route Map. Peterborough, Crop Protection Association. 
CPA (2005b) Voluntary initiative website: www.voluntaryinitiative.org.uk. Peterborough, 

Crop Protection Association. 
CREMLYN, R. (1978) Pesticides: preparation and mode of action, Chichester, John Wiley. 
CROFT, D. (2002) Removing pesticides from the food chain. Pesticides News, 58,9-10. 
CROP LIFE (2007a) Agricultural pesticides. Brussels, Crop Life International. 
CROP LIFE (2007b) Conventional crop protection market. Brussels, Crop Life. 
CROP LIFE (2008) Facts and figures -- the status of global agriculture. Brussels, Crop Life 

International, http://www.croplife.orgllibrarylattachments/e8c4a241-c893-435e-afcb-

115 



f81 b9842fa9012IFacts%20And%20Figures%20-
%20the%20status%200fOIo20global%20agriculture.pdf. 

CULLEN, M. R (1987) The worker with multiple chemical sensitivity. Occupational 
Medicine: State of the Art Reviews, 2,655-661. 

CURL, C. L., FENSKE, R A. & ELGETHUN, K. (2003) Organophosphorus pesticide 
exposure of urban and suburban preschool children with organic and conventional 
diets. Environmental Health Perspectives, 111,377-382. 

CZENE, K., LICHTENSTEIN, P. & HEMMINKE, K. (2002) Environmental and heritable 
causes of cancer among 9.6 million individuals in the Swedish family-cancer 
database. International Journal of Cancer, 99,260-266. 

D'AMELIO, M., RICCI, I., SACCO, R., LID, X., D'AGRUMA, L., MUSCARELLA, L. A., 
GUARNIERI, V., MILITERNI, R., BRA VACCIO, C., ELlA, M., SCHNEIDER, C., 
MELMED, R, TRILLO, S., PASCUCCI, T., PUGLISI-ALLEGRA, S., REICHELT, 
K.-L., MACCIARDI, F., HOLDEN, J. J. A. & PERSICO, A. M. (2005) Paraoxonase 
gene variants are associated with autism in North America, but not in Italy: possible 
regional specificity in gene-environment interactions. Molecular Psychiatry 10, 
1006-1016. 

DAMSTRA, T., BARLOW, S., BERGMAN, A., KA VLOCK, R & VAN DER KRAAK, G. 
(2002) Global assessment of the state-of-the-science of endocrine disruptors. Geneva, 
International Programme on Chemical Safety. 

DAVIES, L., O'CONNOR, M. & LOGAN, S. (2004) Chronic Intake. IN HAMILTON, D. & 
CROSSLEY, S. (Eds.) Pesticide Residues in Food and Drinking Water: human· 
exposure and risks. Chichester, UK, John Wiley. 

DAVIS, D. L., AXELROD, D., BAILEY, L., GAYNOR, M. &SASCO, A. J. (1998) 
Commentary: Rethinking breast cancer risk and the environment: The case for the 
precautionary principle. Environmental Health Perspectives, 106,523-529. 

DAVIS, D. L., BRADLOW, H. L., WOLFF, M., WOODRUFF, T.,jIOEL,·D. G. & 
ANTON-CULVER, H. (1993) Medical hypothesis: xenoestrogens as preventable 
causes of breast cancer. Environmental Health Perspectives, 101,372-377. 

DE BUCK, A. J., VAN RIJN, I., ROLING, N. G.& WOSSINK, G. A. A. (2001) Farmers' 
reasons for changing or not changing to more sustainable practices: an exploratory 
study of araple farming in the Netherlands. Journal of Agricultural Education and 
Extension, 7, 153-166. 

DE JONGE, J., FREWER, L., VAN TRIJP, H., RENES, R. J., DE WIT, W. & TIMMERS, J. 
(2004) Monitoring consumer confidence in food safety: an exploratory study. British 
Food Journal, 106,837-849. 

DE ROOS, A. J., ZAHM, S. H., CANTOR, K. P., WEISENBURGER, D. D., HOLMES, F. 
F., BURMEISTER, L. F. & BLAIR, A. (2003) Integrative assessment of multiple 
pesticides as risk factors for non-Hodgkin's lymphoma among men. Occupational 
and Environmental Medicine, 60, ell. 

DEFRA (2000) Design of a tax of change scheme for pesticides. London, Department for 
Environment Food and Rural Affairs. 

DEFRA (2005) Royal commission on Environmental Pollution report on crop spraying and 
the health of residents and bystanders -- Government response. London, Department 
for Environment Food and Rural Affairs. 

DEFRAlHSE (2005) A guide to pesticide regulation in the UK and the role of the Advisory 
Committee on Pesticides. London, Department for Environment and Rural 
AffairslHealth and Safety Executive. 

DEN HOND, F. (1998) On the structuring of variation in innovation processes: a case of new 
product development in the crop protection industry. Research Policy, 27,349-367. 

DEN HOND, F., GROENEWEGEN, P. & VAN STRAALEN, N. M. (2003) Pesticides: 
problems, improvements, alternatives, Oxford, Blackwell Scientific. 

DENT, D. & WAAGE, J. (2000) Wanted: investors in biological control. Pesticides News, 
45, 10-11. 

116 

[ 



DENZIN, N. K. & LINCOLN, Y. S. (2000) Handbook of qualitative research, Thousand 
Oaks, US, Sage Publications. 

DEVINE, G. J . & FURLONG, M. J. (2007) Insecticide use: contexts and ecological 
consequences. Agriculture and Human Values, 24,281-306. 

DHALIWAL, G. S., KOUL, O. & ARORA, R. (2004) Integrated pest management: 
Retrospect and prospect. IN KOUL, 0., DHALIWAL, G. S. & CUPERUS, G. W. 
(Eds.) Integrated Pest Management: potential, constraints and challenges. 
Wallingford, Oxfordshire, CABI Publishing. 

DICK, F. D., SEATON, A, HAITES, N., SEMPLE, S. E., DICK, S., PRESCOTT, G. J., 
SCOTT, N. W., BENNETT, J. E., COUNSELL, C. E., MUTTI, A., DE PALMA, G., 
MOZZONI, P., SODERKVIST, P., AHMADI, A., OTELEA, M., FELICE, A & 
BEZZINA WETTINGER, S. (2007) Environmental risk factors for Parkinson's 
disease and parkinsonism: the Geoparkinson study. Occupational and Environmental 
Medicine, 1-15. 

DINHAM, B. (1993) The Pesticide Hazard, London, Zed Books. 
DINHAM, B. (2005) Agrochemical markets soar -- pest pressures or corporate design? 

Pesticides News, 68, 9-11. 
DOE (1990) This common inheritance: Command Paper 2100. London, Department of the 

Environment, The Stationery Office. 
DOH (1997) Pesticide poisoning notes for the guidance of medical practitioners, London, 

Department of HealthlHMSO. 
DOSI, G. (1982) Technological paradigms and technological trajectories: A suggested 

interpretation of the determinants and directions of technical change. Research 
Policy, 11, 147-162. 

DOWNS V SECRETARY OF STATE DEFRA (2008) Case No. CO/4483/2004. London, 
High Court of Justice Queen's Bench. 

DREIHER, J. & KORDYSH, E. (2006) Non-Hodgkin lymphoma and pesticide exposure: 25 
years of research. Acta Haematologica 116, 153-164 

DREYER, M. & RENN, O. (2007) A Summary Report of the Presentation Workshop. 
Feedback process on a proposal for 'A General Framework for the Precautionary 
and Inclusive Governance of Food Safety~. Brussels, Safe Foods EU Integrated 
Project. 

DUDLEY, N. (1987) This Poisoned Earth: the truth about pesticides, London, Judy Piatkus. 
DUNLAP, R. E. & BEUS, C. E. (1992) Understanding public concerns about pesticides: an 

empirical examination. Journal of Consumer Affairs, 26. 
DUYZER, J. (2003) Pesticide concentrations in air and precipitation in the Netherlands. 

Journal of Environmental Monitoring, 5,77-80. 
EC COURT OF ruSTICE (2007) Kingdom of Sweden v Commission of the European 

Communities: The Court of First Instance annuls the Directive authorising paraquat 
as an active plant protection substance: 11 .07.08. Luxembourg, The Court of Justice 
of the European Communities. ' 

ECOBICHON, D. J. (1996) Toxic effects of pesticides. IN KLASSEN, G. D. & DOULL, J. 
(Eds.) Casarett and Doull's Toxicology: The basic science of poisons. 5th ed. ed. 
New York, MacMillan. 

ECP A (2007) Recent study shows that research and development for new crop protection 
products costs €200 million and takes five years on average. Brussels European Crop 
Protection Association. 

ECP A (2008) European business and the Ukraine jointly campaign against fake pesticides, 
28.03.08. Brussels, European Crop Protection Association. 

ENVIRONMENT AGENCY (2007) Pesticides found in 2005. Environment Agency, 
http://www .environment-
agency. gov. uk/yourenv/ effl1190084lbusiness industry! agri/pests/915 58 8l?version= 1 
&lang= e, accessed 04.09.07. 

EU (2003) CAP Reform -- a long-term perspective for sustainable agriculture. Brussels, 
EUROPA 

117 



EU (2008) Unofficial consolidation of the proposal for a regulation of the European 
Parliament and of the Council concerning the planting of plant protection products on 
the market. Brussels, European Parliament and the Council of the European Union. 

EUROPEAN COMMISSION (1980) Directive 8017781EEC of 15 July 1980 relating to the 
quality of water intended for human consumption Official Journal of the European 
Union, L 229, 11. 

EUROPEAN COMMISSION (1991) Directive 911414 of 15 July 1991 concerning the 
placing of plant protection products on the market. Official Journal of the European 
Union, L230, 1-32. 

EUROPEAN COMMISSION (1998a) Directive 98/8IEC of 16 February 1998 concerning the 
placing of biocidal products on the market. Official Journal of the European Union, 
L 123, 1-63. 

EUROPEAN COMMISSION (1998b) Directive 98/83IEC of 3 November 1998 on the 
quality of water intended for human consumption. Official Journal of the European 
Union, L330, 32-54 

EUROPEAN COMMISSION (2000) Communication from the Commission on the 
Precautionary Principle. Brussels, European Commission, DG Health and Consumer 
Protection. 

EUROPEAN COMMISSION (2001a) European governance: a white paper. Brussels, 
European Commission. 

EUROPEAN COMMISSION (2001b) Reportfrom the Commission to the European 
Parliament and the Council: Evaluation of the active substances of plant protection 
products (doc. COM (2001) 444),25 July 2001, Brussels, European Commission, 
DG Health and Consumer Protection. 

EUROPEAN COMMISSION (2001 c) White paper: strategy for a future chemicals policy. 
Brussels, European Commission, DG Health and Consumer Protection. 

EUROPEAN COMMISSION (2002) 320 pesticides to be withdrawn in July 2003. Brussels, 
European Commission, DG Health and Consumer Protection, 
http://europa.eulrapidipressReleasesAction.do ?reference= IP 102/1 004&format=HTM 
L&aged=O&language=EN&guiLanguage=en. 

EUROPEAN COMMISSION (2003a) Regulation of the European Parliament and of the 
Council concerning the Regulation, Authorisation and Restriction of Chemicals 
(REACH), establishinga European Chemicals Agency and amending Directive 
1999/34/EC and Regulation EC on Persistent Organic Pollutants. Brussels, European 
Commission. 

EUROPEAN COMMISSION (2003b) Review report for the active substance paraquat. 
Brussels, European Commission, DG Health and Consumer Protection. 

EUROPEAN COMMISSION (2004) Status of active substances under EU review. Brussels, 
European Commission, DG Health and Consumer Protection. 

EUROPEAN COMMISSION (2005) The precautionary principle. Brussels, European 
Commission, DG Health and Consumer Protection. 
http://europa.eulscadplus/leg/en/lvb/l32042.htm 

EUROPEAN COMMISSION (2006a) Monitoring of pesticide residues in products of plant 
origin in the European Union, Norway, Iceland and Liechtenstein. Brussels, Health & 
Consumer Protection Directorate General. 

EUROPEAN COMMISSION (2006b) Proposal for a Regulation of the European Parliament 
and of the Council concerning the placing of plant protection products on the market: 
COM (2006) 388 fmal. Brussels, European Commission. 

EUROPEAN COMMISSION (2006c) Risk issues: Special Eurobarometer. Brussels, 
European Commission, Press and Communication. 

EUROSTAT (2002) The use of plant protection products in the European Union: Data 1992-
1999. Luxembourg, Office for Official Publications of the European 
CommunitieslEurostat. 

FAO (1967) Report of the first session of the FAO panel on integrated pest control. Rome, 
Food and Agriculture Organisation. 

118 



F AO (2004) Seventh F AO consultation on prevention and disposal of obsolete, banned and 
unwanted pesticide stocks. Rome, Food and Agriculture Organisation. 

FAO (2007) Organic Agriculture and Food Security. International Conference on Organic 
Agriculture and Food Security: OFSI2007IREP. Rome, Food and Agriculture 
Organisation. 

FARR, S. L., COOPER, G. S., CAl, J., SAVITZ, D. A. & SANDLER, D. P. (2004) Pesticide 
use and menstrual cycle characteristics among premenopausal women in the 
Agricultural Health Study. American Journal of Epidemiology, 160,1194-1204. 

FENSKE, R. A., KISSEL, J. C., CHENSHENG, L., KALMAN, D. A., SIMCOX, N. J., 
ALLEN, E. H. & KEIFER, M. C. (2000) Biologically based pesticide dose estimates 
for children in an agricultural community. Environmental Health Perspectives, 108, 
515-520. 

FLICK, U. (2002) An introduction to qualitative research, London, Sage. 
FLOWER, K. B., HOPPIN, J. A., LYNCH, C. F., BLAIR, A., KNOTT, C., SHORE, D. L. & 

SANDLER, D. P. (2004) Cancer risk and parental pesticide application in children of 
agricultural health study participants. Environmental Health Perspectives, 112, 631-
635. 

FOE (2001) The SCIMAC Code of Practice and the Guidelines for Growing Genetically 
Modified Crops: a critique by Friends of the Earth. London, Friends of the Earth. 

FOE (2004) Voluntary initiative catchment projects: Are they really working? London, 
Friends of the Earth . 

. FONTANA, A., FREY, J. H., DENZIN, N~ K. & LINCOLN, Y. S. (2003) The interview: 
from structured questions to negotiated text. Collecting and interpreting qualitative 
materials. Thousand Oaks: California, Sage Publications. 

FOURNIER-CHAMBRILLON, c., BERNY, P. J., COIFFIER, 0., BARBEDIENNE, P., 
DASSE,B., DELAS, G., G~INEAU, H., MAZET,A.: POUZENC, P., ROSOUX, 
R. & FOURNIER, P .. (2004) Evidence of secondary poisoning of free-ranging , 
riparian mustelids by anticoagulant rodenticides in France: Implications for 
conservation of European mink (Mus tela lutreola). Journal of Wildlife Diseases, 40, 
688-695. 

FOX, J. E. (2004) Chemical communication threatened by endocrine-disrupting chemicals. 
Environmental Health Perspectives, 112,648-653. . 

FOX, J. E., GULLEDGE, J., ENGELHAUPT, E., BUROW, M. E. & MCLACHLAN, J. A. 
(2007) Pesticides reduce symbiotic efficiency of nitrogen-fixing rhizobia and host 
plants. Proceedings of the National Academy of Sciences 104 10282-10287. 

FRANKISH, H. (2003) 15 million new cancer cases per year by 2020, say WHO. Lancet, 
361, 1278. 

FSA (2002) Report on the Review of Scientific Committees. London, Food Standards 
Agency. 

FSA (2003) Progress on an Agency action plan to minimise pesticide residues in food. 
London, Food Standards Agency. 

GARDNER, B. (1996) European agriculture: policies, production and trade, London, 
Routledge. 

GARRATT, J. & KENNEDY, A. (2006) Use of models to assess the reduction on 
contamination of water bodies by agricultural pesticides through the implementation 
of policy instruments: A case study of the Voluntary Initiative in the UK. Pest 
Management Science, 62, 1138-1149. 

GARRY, V. F. (2004) Pesticides and children. Toxicology and Applied Pharmacology, 198, 
152-63. 

GARTHWAITE, D. G., THOMAS, M. R., DAWSON, A. & STODDART, H. (2003) Arable 
crops in Great Britain: 2002. Department for Environment and Rural Affairs 
Department & Scottish Executive 

GAUGLER, R. (1997) Alternative paradigms for commercializing biopesticide. 
Phytoparasitica, 25, 179-182. 

119 



GEISZ, H. N., DICKHUNT, R. M., COCHRAN, M. A, FRASER, W., R & DUCKLOW, H. 
W. (2008) Melting glaciers: A probable source of DDT to the antarctic marine 
ecosystem. Environmental Science and Technology. 

GEORGE, J. (1961) Pesticides and wildlife: the need for more knowledge. New Scientist, 
242. 

GEORGHIOU, G. P. (1972) The evolution of resistance to pesticides. Annual Review of 
Ecology and Systematics, 3, 133-168. 

GILBERT, S. G. (2007) Scientific consensus statement on environmental agents associated 
with neurodevelopment disorders. Seattle, US, Institute for Children's Environmental 
Health. 

GILLESPIE, B., EVA, D. & JOHNSON, R. (1997) Carcinogenic risk assessment in the 
United States and Great Britain: The cases of AldrinlDieldrin. Social Study of 
Science, 9, 265-301. 

GIPPS, T. (1987) Breaking the pesticide habit, Penang, Malaysia, International Organisation 
of Consumers Unions. 

GLASS, R. I., LYNESS, R N., MENGLE, D. C., POWELL, K. E. & KAHN, E. (1979) 
Sperm count depression in pesticide applic~tors exposed to dibromochloroporpane. 
American Journal of Epidemiology, 109, 346-351. 

GOODDY, D. C., MATHIAS, S. A, HARRISON, I., LAPWORTH, D. J. & KIM, A W. 
(2007) The significance of colloids in the transport of'pesticides through chalk. 
Science and the Total Environment, Epub ahead of print. 

GRANDJEAN, P., BELLINGER, D., BERGMAN, A., CORDIER, S., DAVEY-SMITH, G., 
ESKENAZI, B., GEE, D., GRAY, K., HANSON, M., VAN DEN HAZEL, P., 
lJEINDEL, J. J., HEINZOW, B., HERTZ-PICCIOTTO,I., HU, H., HUANG, T. T.
K., JENSEN, T. K., LANDRIGAN, P. J., MCMILLEN,I. C., MURATA,K., RITZ, 
B., SCHOETERS, G., SKAKKEI(}EK, N., SKERFVING, S. & WEIHE, P. (2007) 
The Faroes Statement: Human health effects of developmental exposure to chemicals 
in our environment. Basic & Clinical Pharmacology & Toxicology, 102,73-75. 

GRANT, W. (2005) Bringing policy communities back in: the case offirse service cover. 
British Journal of Politics and International Relations, 7,301-316. 

GREAVES, J. (2006) Biopesticides, regulatory innovation and the regulatory state. Frontiers 
of Regulation. Assessing Scholarly Debates and Policy Changes. Bath, University of 
Bath. 

GUAGLER, R. (1997) Alternative paradigms for commercializing biopesticide. 
Phytoparasitica, 25, 179-182. 

GULLION, M. (2007) Current world situation on acceptance and marketing of biological 
control agents. Pau, International Biocontrol Manufacturers Association. 

GUNTHER, F. A & JEPPSON, L. R. (1960) Modern insecticides and world food 
production, London, Chapman Hall. 

HAARST AD & LUDVIGSEN (2007) Ten years of pesticide monitoring in Norwegian 
ground water Ground Water Monitoring & Remediation, 27,75-89. 

HAIGH, N. (1999) European Union environmental policy at 25: retrospective and prospect. 
Environment and Planning C: Government and Policy, 17, 109-112. 

HALL, P. A (1993) Policy paradigms, socialleaming and the state: the case of economic 
policymaking in Britain. Comparative Politics, 25,275-297. 

HAMEY, P. Y. & HARRIS, c. A (1999) The variation of pesticide residues in fruits and 
vegetables and the associated assessment of risk. Regulatory Toxicology and 
Pharmacology, 30, S34-S41. 

HAMILTON, D., AMBRUS, A., DIETERLE, R., FELSOT, A, HARRIS, C., PETERSEN, 
B., RACKE, K., WONG, S.-S., GONZALEZ, R, TANAKA, K., EARL, M., 
ROBERTS, G. & BHULA, R. (2004) Pesticide residues in food -- acute dietary 
exposure. Pest Management Science, 60,311-339. 

HAMILTON, D. & CROSSLEY, S. (2004) Pesticide residues infood and drinking water: 
human exposure and risks, Chichester, UK, John Wiley. 

120 



HARDELL, L. & ERIKSSON, M. (1999) A case-control study on non-Hodgkin lymphoma 
and exposure. Cancer, 85, 1353-1360. 

HARDELL, L., ERIKSSON, M. & NORDSTROM, M. (2002) Exposure to pesticides as risk 
factor for non-Hodgkin's lymphoma and hairy cell leukemia: pooled analysis of two 
Swedish case-control studies. Leukemia and Lymphoma, 43, 1043-1049. 

HARDIE, D. G. (1992) Biochemical messengers: hormones, neurotransmitters and growth 
factors, London, Chapman Hall. 

HARRIS, C. A (2000) How the variability issue was uncovered: the history of the UK 
residue variability findings Food Additives & Contaminants, 17,491-495. 

HARTNELL, G. (1996) The innovation of agrochemicals: regulation and patent protection. 
Research Policy, 25,379-395. . 

HARVEY, J. (2004) Opportunities for farmers to use fewer pesticides. Pesticides News, 64, 
.3. 

HASS, P. M. (1992) Introduction: epistemic communities and international policy 
coordination. International Organization, 46, 1-35. 

HAUSER, R., CHEN, Z., POTHIER, L., RYAN, L. & ALTSHUL, L. (2003) The 
relationship between human semen parameters and environmental exposure to 
polychlorinated biphenyls and p,p-DDE. Environmental Health Perspectives, Ill, 
1505-1511. 

HAYES, T., HASTON, K., TSUI, M., HOANG, A, HAEFFELE, C. & VONK, A (2003) 
Atrazine-induced hermaphroditism at 0.1 ppb in American leopard frogs (Rana 
pipiens): laboratory and field evidence. Environmental Health Perspectives, Ill, 
568-575. 

HEALTH CANADA (2005) Update on reduced-risk pesticides in Canada. Ottawa, Canada, 
, Pest Management Regulatory Agency, Health Canada. 

HENSON, S. & CASWELL, J. (1999) Food safety regulation: an overview of contemporary 
issues. Food Policy, 24, 589-603. 

HILL, M. (1997) The Policy Process in the Modern State: Third edition, flemel Hempstead, 
Prentice HalllHarvester Wheat sheaf. 

HM TREASURY (2000) New partnership with agrochemicals industry welcomed: Timms. 
London, HM Treasury, press release, 01.02.00. . 

HMSO (1997) The 1986 Control of Pesticides (Amendment 1997) Regulations (SI 
. 1997/188). London, HMSO. 

HOARE, J. M. & HARE, K. M. (2006) Review: the impact ofbrodifacoum on non-target 
wildlife: gaps in knowledge. New Zealand Journal of Ecology, 30, 157-167. 

HOFFMAN, S. (1983) Reflections on the nation-state in Western Europe. Journal of 
Common Market Studies, 21,21-37. 

HOLM, S. & HARRIS, J. (1999) Precautionary principle stifles discovery. Nature, 400,398. 
HOOD, C., ROTHSTEIN, H. & BALDWIN, R. (2004) The government of risk: 

Understanding risk regulation regimes, Oxford, Oxford University Press. 
HOPF, C., FLICK, U, VON KARDORFF, E. & STEINKE, I. (2004) Qualitative Interviews: 

An overview. A Companion to qualitative research. London, Sage Publications. 
HOPPIN, J., UMBACH, D., KULLMAN, G. J., HENNEBERGER, P. K., LONDON, S., 

ALA V ANJA, M. & SANDLER, D. (2007a) Pesticides and other agricultural factors 
associated with self-reported farmer's lung among farm residents in the agricultural 
health study. Occupational and Environmental Medicine, 64,334-342. 

HOPPIN, J., UMBACH, D. M., LONDON, S. J., ALA V ANJA, M. C. R. & SANDLER, D. P. 
(2002) Chemical predictors of wheeze among farmer pesticide applicators in the 
agricultural health study. American Journal of Respiratory and Critical Care 
Medicine, 165. 

HOPPIN, J., V ALCIN, M., HENNEBERGER, P. K., KULLMAN, G. J., UMBACH, D. M., 
S.J., L., ALA V ANJA, M. & SANDLER, D. P. (2007b) Pesticide use and chronic 
bronchitis among farmers in the agricultural health study. American Journal of 
Industrial Medicine, Nov 1 (Epub ahead of print). 

121 



HOPPIN, J. A., UMBACH, D. M., LONDON, S. J., HENNEBERGER, P. K., KULLMAN, 
G. J., ALAVANJA, M. C. R. & SANDLER, D. P. (2008) Pesticides and atopic and 
nonatopic asthma among farm women in the Agricultural Health Study. American 
Journal of Respiratory and Critical Care Medicine, 177, 11-18. 

HOUGH, P. (1998) The Global Politics of Pesticides: forging consensus from conflicting 
interests, London, Earthscan. 

HOUGH, P. (2003) Poisons in the system: the global regulation of hazardous pesticides. 
Global Environmental Politics, 3, 11-24. 

HOUSE OF COMMONS (1961) Sixth reportfrom Estimates Committee: MAFF session 
1960-61, London, HMSO. 

HOUSE OF COMMONS (1972) Pesticides, Written Answers, 11 April 1972, (Mr Prior), 
Column 172 Hansard, House of Commons Official Report. London, HMSO. 

HOUSE OF COMMONS (1987) The effects of pesticides and human health vol III Second 
special report, Agriculture Select Committee. London, HMSO. 

HOUSE OF COMMONS (2005) House of Commons Environment; Food and Rural Affairs 
Committee: Progress on the use of pesticides: the Voluntary Initiative: Eighth Report 
of Session 2004-2005. London, Food and Rural Affairs Committee. 

H0YER, A. P., GRANDJEAN, P., J0RGENSEN, T., BROCK, J. W. & HARTVIG, H. B. 
(1998) Organochlorine exposure and risk of breast cancer. Lancet,' 352, 1816-1820. 

HURST, P., HAY, A. & DUDLEY, N. (1991) The Pesticide Handbook, Journeyman, 
London. 

HYNES, R. K. & BOYETCHKO, S. M. (2006) Research initiatives in the art and science of 
, biopesticide formulations. Soil Biology & Biochemistry, 38,845-849. 

IARC (1991) Occupational exposure in insecticide application and some pesticides: IARC 
monographs on the evaluation of carcinogenic risks to humans, Vol. 53. Lyon, 
France, International Agency for the Research on Cancer. 

mARLUZEA,J. M., FERNANDE, M. F., SANTA-MARINA, L., OLEA-SERRANO, M. F., 
RN AS, A. M., AURREKOETXEA, J. J., EXPOSITO, J., LORENZO, M., TORNE, 
P., VILLALOBOS, M., PEDRAZA, V., SASCO, A. J. & OLEA, N. (2004) Breast 
cancer risk and the combined effect of environmental estrogens. Cancer Causes and 
Control, 15,591-600. 

IGD (2003) Working Group Report: Farm assurance schemes in UK: Summary review and 
issues for development. Letchmore Health, Herts, Institute of Grocery Distribution. 

IGHRC (2002) Assessment of chemical carcinogens: background to general principles of a 
weight of evidence approach. Leicester, Institute for Environment and Health. 

ILO (2005) World Day for Safety and Health at Work 2005: A background paper. Geneva, 
International Labour Organisation. 

INFANTE-RIVARD, C., LABUDA, D., MAJA, K. & SINNETT, D. (1999) Risk of 
childhood leukemia associated with exposure to pesticides and gene polymorphisms. 
Epidemiology" 1 0, 481-487. 

IRWIN, A. (1995) Citizen science: a study of people, expertise and sustainable development, 
London, Sage. 

IRWIN, A. & ROTHSTEIN, H. (2003) Regulatory science in an international regime: an 
institutional analysis. IN DEN HOND, F., GROENEWEGEN, P. & VAN 
STRAALEN, N. M. (Eds.) Pesticides: problems, improvements, alternatives. Oxford, 
Blackwell. 

IRWIN, A., ROTHSTEIN, H., YEARLY, S. & MCCARTH, E. (1997) Regulatory science, 
towards a sociological framework. Regulatory Science, 29, 17-31. 

JACOBS, M. & DINHAM, B. (2003) Silent invaders: Pesticides, livelihoods and women's 
health, London, Z~d. 

JAGA, K. & DHARMANI, C. (2005) The epidemiology of pesticide exposure and cancer: a 
review. Rev Environ Health, 20, 15-38. 

JAMAL, G. A., HANSEN, S. & JULU, P. O. O. (2002) Low level exposures to 
organophosphorus esters may cause neurotoxicity. Toxicology, 181-182,23-33. 

122 



JAMES, P. (1997) Food Standards Agency, an interim report by Philip James, 30 April 1997. ' 
Aberdeen, Rowett Research Institute. 

JANSCH, S., FRAMPTON, G. K., ROMBKE, J., VAN DEN BRINK, P. J. & SCOTT
FORDSMAND, F. J. (2006) Effects of pesticides on soil invertebrates in model 
ecosystem and field studies: a review and comparison with laboratory toxicity data. 
Environmental Toxicology and Chemistry 25, 2490-2501. 

JARVIS, P. (2001) Biopesticides: trends and opportunities. London, Agrow reports, PJB. 
JASANOFF, S. (1990) The fifth branch: science advisers as policymakers, Cambridge, MA, 

Harvard University Press. 
JEY ARATNUM, J. (1990) Acute pesticide poisoning: a major global health problem. World 

Health Statistics, 43, 139-144. 
JOHN, P. (1998) Analysingpublic policy, London, Continuum 
JOLY, P.-B. & LEMARIE, S. (2002) The technological trajectories ofthe agrochemical 

industry: change and continuity. Science and Public Policy, 29, 259-266. 
JONES, R L., ARNOLD, D. J. S., HARRIS, G. L., BAILEY, S. W., PEPPER, T. J., 

MASON, D. J., BROWN, C. D., LEEDS-HARRISON, P. B., WALKER, A, 
BROMILOW, R H., BROCKIE, D., NICHLOLS, P. H., CRAVEN, A C. C. & 
L YTHGO, C. M. (2000) PrQcesses affecting movement of pesticides to drainage in 
cracking clay soils. Pesticide Outlook, 11, 174-179. 

JORDAN, A (2004) The United Kingdom: from policy 'taking' to policy 'shaping'. IN 
JORDAN, A & LIEFFERINK, D. (Eds.) Environmental Policy in Europe: The 
Europeanization of national environmental policy. Oxford, Routledge. , 

JORDAN, A G. & RICHARDSON, J. J. (1987) British Politics and the Policy Process, 
London, Unwin Hyman .• 

JORDAN, G., MALONEY, W. A & MCLAUGHLIN, A M. (1994) Characterising 
agricultural policy-making. Public Administration, '72, 505-26. 

, KALLIS, G. '& NI]KAMP, P. (2000) Evolution ofEU water policy: A critical assessment and 
a hopeful perspective. Journal of Environmental Law and Policy, 3,301-335. 

KAMANYIRE, R. & KARALLIEDDE, L. (2003) Organophosphate toxicity and 
occupational exposure: an indepth review. Occupational Medicine, 54,69-75. 

KAMEL, F. & HOPPIN, J. A (2004) Association of pesticide exposure with neurologic 
dysfunction and disease Environmental Health Perspectives, 112,950-958. 

KEMP, R, SCHOT, J. & HOOGMA, R (1998) Regime shift to sustainability through 
processes of niche fonnation: The approach of strategic niche management. 
Technology Analysis & Strategic Management, 10, 175-195. 

KHUDER, S. A, MUTGI, A B. & SCHAUB, E. A (1998) Meta-analyses of brain cancer 
and fanning. American Journal of Industrial Medicine, 34, 252-260. 

KING, A (2006) Let the cat turn round, London, CPTM 
KIRK-WILSON, R (2002) A review of Food Assurance Schemes. London, Food Standards 

Agency. 
KISHI, M. (2005) The health impacts of pesticides: what do we know? IN PRETTY, J. (Ed.) 

The pesticide detox: towards a more sustainable agriculture. London, Earthscan. 
KNOWLES, T., MOODY, R. & MCEACHERN, M. G. (2007) Impact offood scares and 

their impact on EU food policy. British Food Journal, 109,43-67. 
KOLPIN, D. W., BARBASH, J. E. & GILLIOM, R. J. (2000) Pesticides in ground water of 

the United States, 1992-1996 Ground Water Monitoring & Remediation, 38,858-
863. 

KOOKANA, R. S., BASKARAN, S. & NAIDU, R. (1998) Pesticide fate and behaviour in 
Australian soils in relation to contamination and management of soil and water: a 
review. Australian Journal of Soil Research, 36,715-764. 

KOUL, 0., DHALIWAL, G. S. & CUPERUS, G. W. (2004) Integrated Pest Management: 
potential, constraints and challenges, Wallingford, UK, CABI Publishing. 

KRAUTTER, M. (2007) Negative impacts of pesticide products in Europe. Balancing the 
benefits and costs of regulating Biological Plant Protection Products. Porvoo, 
Finland, REBECA: Regulation of Biological Control Agents. 

123 



KUHN, T. (1970) The structure of scientific revolutions, Chicago, University of Chicago. 
LANDRIGAN, P. J. (2001) Pesticides and polychlorinated biphenyls (PCBs): an analysis of 

the evidence that they impair children's neurobehavioral development. Molecular 
genetics and metabolism, 73, 11-17. 

LANG, A & VOJTECH, E. (2006) The effects of pollen consumption on transgenic Bt 
maize on the common swallowtail, Papilio machon L. (Lepidoptera, Papilionidae). 
Basic and Applied Ecology, 7,296:'306. 

LANG, L. (1993) Are pesticides are problem? Environmental Health Perspectives, 101,578-
583. ' 

LANG, T. & CLUTTERBUCK, C. (1991) P isfor Pesticides, London, Random Century. 
LANG, T. & HEASMAN, M. (2004) Food wars: the global battlefor mouths, minds and 

. markets, London, Earthscan. 
LAPWORTH, D. J. & GOODDY, D. C. (2006) Source and persistence if pesticides in a 

semi -confmed chalk aquifer of southeast England. Environmental Pollution, 144, 
1031-1044. 

LEAF (2005) What is integrated farm management? Stoneleigh, Linking Environment and 
Farming. 

LEAR, L. (1997) Rachel Carson: witness for nature, New York, Henry Holt. 
LEE, S., MCLAUGHLIN, R., HARNL Y, M., GUNIER, R. & KREUTZER, R. (2002) 

Community exposures to airborne agricultural pesticides in California: ranking of 
inhalation risks. Environmental Health Perspectives, 110, 117'5-1184. 

LEE, W. J., CANTOR, K. P., BERZOFSKY, J. A, ZAHAM, S. H. & BLAIR, A (2004) 
Non-Hodgkin's lymphoma among asthmatics exposed to pesticides. International 
Journal of Cancer, 111,298-302. 

LEE, W. J., COLT, J. S., HEINEMAN, E. F., MCCOMB, R., WEISENBURGER, D. D., 
LpJNSKY, W. & WARD, M. H. (2005) Agricultural pesticide use and risk of glioma 
in Nebraska, United States. Occupational and Environmental Medicine, 62, 786-792. 

LEE, W. J ., PURDUE, M. P., STEWART, P., SCHENK, M., DE ROOS, A J., CERHAN, J. 
R., SEVERSON, R. K., COZEN, W., HARTGE, P. & BLAIR, A (2006) Asthma 
history, occupational exposure to pesticides and the risk of non-Hodgkin's 
lymphoma. International Journal of Cancer, 118. 

LEECH, B. L. (2002) Asking questions: techniques for semistructured interviews. Political 
Science and Politics, 35, 665-668. 

LEVIDOW, L. (2001) Precautionary uncertainty: regulating GM crops in Europe. Social 
Studies of Science, 31,842-874. 

LINDBERG, L. N. (1963) The political dynamics of European Economic Integration, 
Stanford, US, Stanford University Press. 

LINGARD, J. (Ed.) (2002) Agric.ultural subsidies and environmental change, John Wiley & 
Sons. 

LITCHFIELD, M. H. (2005) Estimates of acute pesticide poisoning in agricultural workers in 
less developed countries. Toxicological Reviews, 24,271-8. 

LOCKIE, J. D. & RATCLIFFE, D. A (1964) Insecticides and Scottish Golden Eagles. 
British Birds, 57,89-102. 

LURLING, M. & SCHEFFER, M. (2007) Info-disruption: pollution and the transfer of 
chemical information between organisms. Trends in Ecology and Evolution, 22,374-
379. 

M&S (2008) Marks & Spencer pesticide residue monitoring programme. London, Marks & 
Spencer. 

MACFARLANE, R. (2002) Integrating the consumer interest in food safety: the role of 
science and other factors. Food Policy, 27,65-80. 

MAFF (1999) Annual report of the Working Party on Pesticide Residues: 1998. London, 
Ministry of Agriculture Fisheries and Food. 

MAJONE, G. (1993) The European Community between Social Policy and Social 
Regulation. Journal of Common Market Studies, 31, 153-170. 

124 



MARKS, G., HOOGHE, L. & BLANK, K. (1996) European integration from the 1980s: 
state-centric v. multi-level governance. Journal of Common Market Studies, 34,341-
378. . 

MARSDEN, T. K. & WHATMORE, S. (1994) Finance capital and food system restructuring. 
IN MCMICHAEL, P. (Ed.) The Global Restructuring of Agro-Food Systems. 
Cornell, US, Cornell University Press. 

MASTERMAN, M. (1970) The nature of a paradigm. IN LAKATOS, 1. & MUSGRAVE, A 
(Eds.) Criticisms and the Growth of Knowledge. Cambridge, Cambridge University 
Press. 

MATHYS, W. (1994) Pesticide pollution of groundwater and drinking water by the processes 
of artificial groundwater enrichment or coastal filtration: underrated sources of 
contamination. Zentralblatt for Hygiene und Umweltmedizin (International journal of 
hygiene and environmental medicine), 196,338-359. 

MAY, S. R. (2000) Review of risk procedures used by the government's advisory committees 
dealing with food safety: Report of the group led by Sir Robert May, Chief Scientific 
Advisor. London, Department of Trade and Industry. 

MCCAULEY, L. A, ANGER, W. K., KEIFER, M., LANGLEY, R., ROBSON, M. G. & 
ROHLMAN, D. (2006) Studying health outcomes in farmworker populations 
exposed to pesticides Environmental Health Perspectives, 114, 953-960. 

MCCORMICK, J. (2001) Environmental Policy in the European Union, Basingstoke, 
Palgrave. 

MCDONALD, R. A, HARRIS, S., TURNBULL, G., BROWN, P. & FLECTHER, M. (1998) 
Anticoagulant rodenticides in stoats (Mustela erminea) and weasels (Mustela nivalis) 
in England. Environmental Pollution, 103, 17-23. 

MCDUFFIE, H. H., PAHWA, P., MCLAUGHLIN, J. R., SPINELLI, J. J., FINCHAM, S., 
DOSMAN, J. A, ROBSOB, D., SKINNIDER, L. F. & CHOI, N. W. (2001) Non
Hodgkin's lymphoma and specific pesticide exposures in men: cross-Canada study of 
pesticides and health. Cancer Epidemiology Biomarkers & Prevention, 10, 1155-
1163. 

MCINTYRE, L. (2005) Need to know: social science research methods New York, McGraw
Hill. 

MCKINLAY, R., PLANT, J. A, BELL, J. N. B. & VOUL VOULIS, N. (2008) Endocrine 
disrupting pesticides: implications for risk assessment. Environmental International, 
34,168-183. 

MCMICHAEL, P. (1996) Globalization myths and realities. Rural Studies, 61,25-55. 
MEEKER, J. D., RYAN, L., BARR, D. B. & HAUSER, R. (2006) Exposure to Nonpersistent 

Insecticides and Male Reproductive Hormones. Epidemiology, 17,61-68. 
MEIKLE, J. (2005) Pesticides may cause prostate cancer, say government advisers. 

Guardian. 
MELLANBY, K. (1967) Pesticides and pollution, London, Collins New Naturalist. 
MELLANBY, K. (1981) Farming and wildlife, London, Collins. 
MELLANBY, K. (1992) The DDT Story, Farnham, Surrey, British Crop Protection Council. 
MENEGAUX, F., BARUCHEL, A, BERTRAND, Y , LESCOEUR, B., LEVERGER, G., 

NELKEN, B., SOMMELET, D., HEM ON, D. & CLAVEL, J. (2006) Household 
exposure to pesticides and risk of childhood acute leukaemia. Occupational and 
Environmental Medicine, 63, 131-134. 

MICHIGAN STATE UNNERSITY (2000) Database of arthropod resistance to pesticides, 
http://www .pesticideresistance.org/. 

MILLSTONE, E. & V AN ZW ANENBERG, P. (2002) The evolution of food safety policy
making institutions in the UK, EU and Codex Alimentarius Social Policy & 
Administration, 36,593-609. 

MONTAGUE, D. (2000) Farming, food and politics: The merchant's tale, Dublin, lAWS 
Group. 

MOORE, N. W. (1965) Pesticides and birds -- a review ofthe situation in Great Britain in 
1965. Bird Study, 12,222-252. 

125 



MOORE, N. W. & TATTON, J. O. G. (1965) Organochlorine insecticide residues in the eggs 
of sea birds. Nature, 207,42-43. 

MOORE, N. W. & WALKER,' C. H. (1964) Organic chlorine insecticide residues in wild 
birds. Nature, 201, 1072-1073. 

MORAN, M. (2002) The British Regulatory State, Oxford University Press. 
MORA VCSIK, A (1993) Preferences and power in the European Community: A liberal 

intergovernmental approach. Journal of Common Market Studies, 31,473-524. 
MORl, C. (2001) Possible effects of endocrine disruptors on male reproductive function. 

Kaibogaku Zasshi, 76,361-368. 
MOSES, M. (1989) Pesticide-related health problems and farmworkers. American 

Association of Occupational Health Nurses, 37, 115-30. 
MOSES, M., JOHNSON, E. S., ANGER, W. K., BURSE, V. W., HORSTMAN, S. W., 

JACKSON, R. J., LEWIS, R. G., MADDY, K. T., MCCONNELL, R. & MEGGS, 
W. J. (1993) Environmental equity and pesticide exposure. Toxicology and industrial 
health, 9,913-959. , 

MOYER, W. & JOSLING, T. (2002) Agricultural Policy Reform: politics and process in the 
EU and US in the 1990s, Aldershot, Ashgate. 

MURPHY, H. H., SANUSI, A, DILTS, R., DJAJDISASTRA, M., HIRSCHHORN, N. & 
YULIATINGSIH, S. (1999) Health effects of pesticide use among Indonesian 
women farmers: Part 1. Exposure and acute health effects. Journal of Agromedicine, 
6,61-85. 

MURTON, R. K. & VIZOSO, M: (1963) Dressed cereal seed as a hazard to woodpigoens. 
Annals of Applied Biology, 52, 503-517. 

MUSICCO, M:, SANT, M .. , MOLINARI, S., FILIPPINI, G., GATTA, G. & BERRINO, F. 
(1988) A case-control study of brain gliomas and occupational exposure to chemical 
'carcinogens: the risk to farmers. American Journal of Epidemiology, 128,778-785. 

NCC (2000) Public health and the precautionary principle. London, National Consumer . 
Council. 

NEWBY, J. A & HOWARD, C. V. (2006) Environnientalinfluences in cancer aetiology. 
Journal of Nutritional and Environmental Medicine, 15, 56 - 114 

NEWTON, I. (2004) The recent declines of farmland bird populations in Britain: an appraisal 
of causal factors and conservation actions. Ibis, 146, 579-600. 

NIELSEN, H. (2005) Danish Pesticide Use Reduction Programme -- to benefit the 
Environment and the health. London, Pesticide Action Network Europe. 

NOMISMA (2008) European Agriculture of the Future: The role of plant protection products 
Bologna, Nomisma. 

O'NEIL, S. C. (2000) Britain IS entry into the European Community: report on the 
negotiations of 1970-1972, London, Frank Cass Publishers. 

O'RIORDAN, T. & CAMERON, J. (1994) Interpreting the precautionary principle, London, 
Earthscan.· 

O'RIORDAN, T., CAMERON, J. & JORDAN, A (2001) Reinterpreting the precautionary 
principle, London, Cameron May. 

OECD (2001) Guidance for registration requirements for pheromones and other 
semiochemicals used for arthropod pest control. Paris, Organisation for Economic 
Cooperation and Development. 

OECD (2002) Consensus Document on Information used in the Assessment of 
Environmental Applications in Baculovirus. Paris, Organisation for Economic Co
operation and Development. 

OECD (2004) OECD Guidelines for Testing Chemicals. Paris, Organisation for Economic 
Cooperation and Development. 

OECD (2008) Working document on the evaluation of microbials for pest control: 
ENV IJMIMONO(2008)36. Paris, Organisation for Economic Co-operation and 
Development. 

OERKE, E. C., DEHNE, H. W., SCHONBECK, F. & WEBER, A (1994) Crop protection 
and crop production, Amsterdam, Elsevier. 

126 



ORDEN, D. (2000) The soul of farm policy in the 21st Century. Challenging th? Agricultural 
Economics Paradigm. Ohio State University. 

OSBORNE, D. & GAEBLER, T. (1992) Reinventing Government: How the entrepreneurial 
spirit is transforming the public sector, Reading, Mass, Addison-Wesley. 

PAN EUROPE (2002) Suggested text for a Directive of the European Parliament and of the 
Council on measures for reduction of use and of impacts to health and environment 
from pesticides. London, Pesticide Action Network Europe. 

PAN EUROPE (2004) Time for PURE in Europe. London, Pesticide Action Network Europe. 
PAN INTERNATIONAL (2006) Briefmg paper on the precautionary principle. Pesticide 

. Action Network International, 
http://www.panap.net/uploads/mediaJPAN Precaution 14 Sep 06.pdf. 

PAN UK (2005) The list of lists: a catalogue of lists of pesticides identifying those associated 
with particularly harmful health or environmental impacts, London, Pesticide Action 
Network UK. 

PENNINGTON, H. (2003) When food kills: BSE, E Coli, and disaster science, Oxford, 
Oxford University Press. 

PENNYCOOK, F. R., DIAMAND, E. M., WATTERSON, A. & HOWARD, V. C. (2004) 
Modeling the dietary pesticide exposures of young children 

International Journal of Occupational Environmental Health, 10,304-309. 
PETERSON, J. (1995) Decision-making in the EU: Towards a framework for analysis. 

Journal o/European Public Policy, 2,69-73. 
PETERSON, J. & BOMBERG, E. (1999) Decision-making in the European Union, London, 

Palgrave. 
POLKiNGHORNE, D. E. (1991) Two conflicting calls for methodological reform. 

Counseling Psychologist, 19,103-114. Cited in: Flick, U, 2002, An introduction to 
qualitative research, London, Sage. 

POPPLE, S., DAVIS, T. J. & HUSSEY, D. J. (2003) The UK perspective on comparative 
assessment. The BCPC International Congress, Crop Science and Technology. 
Glasgow, British Crop Production Council. 

PRAGNELL, M., VOSS, G. & RAMOS, G. (2003) Crop protection in the new millennium. 
Chemistry of Crop Protection. Wiley-VCH. 

PRC (2007) Annual report of the Pesticide Residue Committee: 2006. York, Pesticide Safety 
Directorate. 

PRESTT, I. (1965) An inquiry into the recent breeding success of some of the smaller birds 
of prey and crows in Britain. Bird Study, 12, 196-221. 

PRETTY, J. (2005) The Pesticides Detox: towards a more sustainable agriculture, London, 
Earthscan. 

PRETTY, J. & HINE, R. (2005) Pesticide use and the environment. The Pesticide Detox. 
London, Earthscan. 

PRETTY, J. N., BALL, A. S., LANG, T. & MORISON, J. I. L. (2005) Farm costs and food 
miles: an assessment ofthe full cost of the UK weekly food basket. Food Policy, 30, 
1-19. 

PRETTY, J. N., BRETT, c., GEE, D., HINE, R., MASON, C. F., MORISON, J. I. L., 
RAVEN, H., RAYMENT, M. D. & VAN DER BIJL, G. (2000) Assessment of the 
total external costs of UK agriculture. Agriculture Systems, 65, 113-136. 

PROVOST, D. C., ANNE; LEBAIL Y, PIERRE; JAFFRE, ANNE; LOY ANT, 
VERONIQUE; LOISEAU, HUGUES; VITAL, ANNE; BROCHARD, PATRICK; 
BALDI, IDABELLE (2007) Brain tumours and exposure to pesticides: a case-control 
study in southwestern France. Occupational and Environmental Medicine, 1-6. 

PSD (2007) Regulatory update -- revocation of authorisations for all products containing 
paraquat: 06.09.07 . York, Pesticide Safety Directorate. 

PSD (2008a) Assessment of the impact on crop protection in the UK ofthe 'cut off criteria' 
and substitution provisions in the proposed Regulation of the European Parliament 
and of the Council concerning the placing of plant protection products in the market. 
York, Pesticides Safety Directorate. 

127 



PSD (2008b) Pesticides Safety Directorate: Annual report and accounts 2007/08. London, 
The Stationery Office. 

PSD (2008c) Replacement for 911414, 
http://www .pesticides.gov.ukienvironment.asp?id= 1980. Bootie, Pesticide Safety 
Directorate. 

PUNCH, K. F. (2003) Introduction to social research: quantitative & qualitative approaches, 
London, Sage Publications. 

QUAGHEBEUR, D., DE SMEET, B., DE WULF, E. & STEURBAUT, W. (2004) Pesticides 
in rainwater in Flanders, Belgium: results from the monitoring program 1997-2001. 
Journal of Environmental Monitoring 6, 182-190. 

QUEDNOW, K. & PUTTMANN, W. (2007) Monitoring terbutryn pollution in small rivers 
in Hesse, Germany. Journal of Environmental Monitoring, DOl: 10.1039/b1711854f. 

RANDS, M. R. W. (1985) Pesticide use on cereals and the survival of grey partridge chicks: 
a field experiment. Journal of Applied Ecology, 22, 49-54. 

RATCLIFFE, D. A (1970) Changes attributable to pesticides in egg breakage frequency and 
eggshell thickness in some British birds. Journal of Applied Ecology, 7, 67-115. 

RCEP (1979) Agriculture and poilution, London, HMSO/Royal Commission on 
Environmental Pollution. 

RCEP (2005a) Crop spraying and the health of residents and bystanders, London, Royal 
Commission on Environmental Pollution. 

RCEP (2005b) Royal Commission onEnvironmental Pollution News Release: 11.09.05. 
London, Royal Commission on Environmental Pollution. 

REBECA (2007) Proposals on how to accelerate regulation and reduction of fees .. Project No. 
SSPE-CT-2005-022709. Brussels, European Commiss~on. -

REGIDOR,E., RONDA, E., GARCIA, A M. & DOMINGUEZ, V. (2004) Paternal exposure 
to agricultural pesticides and cause specific fetal death. OC9upationai and 
Environmental Medicine., 61,334-339. 

REID, S., HOTOPT, M., HULL, L., ISMAIL, K., UNWIN, C. & WESSLEY, S. (2001) 
Multiple chemical sensitivity and chronic fatigue syndiome in British Gulf war 
veterans. American Journal of Epidemiology, 153, 604-609. 

REIGART, J. R. & ROBERTS, J. R. (Eds.) (1999) Recognition and management of pesticide 
poisonings, Washington, DC, US Environmental Protection Agency. 

REIJNDERS, L. (2004) Food safety, environmental improvement and economic efficiency in 
The Netherlands. British Food Journal~ 106,388-405. 

RENWICK, A G., BARLOW, S. M., HERTZ-PICCIOTTO, I., BOOBIS, A R., DYBING, 
E., EDLER, L., EISENBRAND, G., GRIEG, J. B., KLEINER, J., LAMBE, J., 
MULLER, D. J. G., SMITH, M. R., TRITSCHER, A, TUIJTELAARS, S., VAN 
DEN BRANDT, P. A, WALKER, R. & KROES,R. (2003) Risk characterisation of 
chemicals in food and diet. Food Additives & Contaminants, 41, 1211-1271. 

RENWICK, A G., DORNE, J. L. & WALTON, K. (2000) An analysis of the need for an 
additional uncertainty factor for infants and childien. Regulatory Toxicology and 
Pharmacology, 31,286-296. 

REPETTO, R. & BALIGA, S. (1996) Pesticides and the Immune System: The public health 
risks, Washington, D.C., World Resources Institute. 

RHODES, R. A W. & MARSH, D. (1992) New directions in the study of policy networks. 
European Journal of P9litical Research, 21, 181-205. 

RITCHIE, J. & LEWIS, J. (2003) Qualitative research practice: A guide for social science 
students and researchers, London, Sage. 

RITTER, W. F. (1990) Pesticide contamination of ground water in the United States -- a 
review. Journal of Environmental Science and Health Part B: Pesticides, 25, 1-29. 

ROBBINS, C. (1991) Poisoned Harvest: a consumers guide to pesticide use and abuse, 
London, Victor Gollancz. 

ROBERTS, E. M., ENGLISH, P. B., GRETHER, J. K., WINDHAM, G. C., SOMBERG, L. 
& WOLFF, C. (2007) Maternal residence near agricultural pesticide applications and 

128 



autism spectrum disorders among children in the California Central Valley 
Environmental Health Perspectives, in press. 

RODRICKS, J. V. (1992) Calculated risks: understanding the toxicity and human health 
risks of chemicals in our environment, Cambridge, Cambridge University Press. 

RODRIGUEZ-CRUZ, M. S., JONES, J. E. & BENDING, G. D. (2006) Field-scale study of 
the variability in pesticide biodegration with soil depth and its relationship with soil 
characteristics. Soil Biology & Biochemistry, 38,2910-1918. 

ROGERS, M. D. (2004) Genetically modified plants and the precautionary principle. Journal 
of Risk Research, 7,675-688. 

ROMIEU, I., HERNANDEZ-AVILA, M., LAZCANO-PONCE, E., WEBER, J.-P. & 
DEW AILL Y, E. (2000) Breast cancer, lactation history, and serum organochlorines. 
American Journal of Epidemiology, 152, 363-370. 

ROSENZWEIG, C., IGLESIAS, A, YANG, X., EPSTEIN, P., R, & CHIVIAN, E. (2000) 
Climate change and US agriculture: The impacts of warming and extreme weather 
events on productivity, plant diseases, and pests. Boston, MA, Centre for Health and 
the Global Environment. 

ROTHSTEIN, H., HUBER, M. & GASKELL, G. (2006) A theory of risk colonization: the 
spiralling regulatory logics of societal and institutional risk. Economy and Society, 
35,91-112. 

ROTHSTEIN, H., IRWIN, A, YEARLY, S. & MCCARTHY, E. (1999) Regulatory science, 
Europeanization, and the control of agrochemicals. Science, Technology & Human 
Values, 24,241-264. 

RSPB (2005) Impact of pesticides. Sandy, Royal Society for the Protection of Birds, 
http://www.rspb.org.uk/ourworklfarming/policy/policyissues/pesticideS/impact.asp. 

RUDANT, J., MENEGAUX, F., LEVERGER, G., BARUCHEL, A, NELKEN, B., 
BERTRAND, Y., PATTE, C., PACQUEMENT, H., vERITE, C., ROBERT, A, 
MICHEL, G., MARGUER:ITTE, G., GANDEMER, V., HEMON, D. & CLAVEL, J. 
(2007) Household exposure to pesticides and risk of childhood hematopoietic 
malignancies: the ESCALE study (SFCE). Environmental Health Perspectives, 115, 
1787-1793. 

RUDD, R. (1966) Pesticides in the Living Landscape. Madison, Milwaukee, The University 
of Wisconsin Press. 

RUDESTAM, K. E. & NEWTON, R. R. (2001) Surviving your dissertation. London, Sage. 
SACCA, G. (1947) Sull, esistenza di mosche domestiche resistenti al DDT. Riv. Parassitol, 

8,127-128. 
SAFE, S. H. (2000) Endocrine disruptors and human health -- is there a problem? An update. 

Environmental Health Perspectives, 108,487-493. 
SAINSBURY, J. (2005) Pesticides. London, J Sainsbury http://www.j

sainsbury.co.uk/files/reports/cr2005/?pageid=53. 
SAIYED,'H., DEWAN, A, BHATNAGAR, V., SHENOY, u., SHENOY, R., RAJMOHAN, 

H., PATEL, K., KASHYAP, R., KULKARNI, P., RAJAN, B. & LAKKAD, B. 
(2003) Effect of endosulfan on male reproductive development. Environmental 
Health Perspectives, 111, 1958-1962. 

SALDANA, T. M., BASSO, 0., HOPPIN, J. A, BAIRD, D. D., KNOTT, C. & BLAIR, A 
(2007) Pesticide exposure and self-reported gestational diabetes mellitus in the 
agricultural health study. Diabetes Care, 30,529-534. 

SAMBHA V ANA TRUST (2005) Bhopal Medical Appeal. 
SANBORN, M., COLE, D., KERR, K., VAKIL, C., SANIN, L. H. & BASSIL, K. (2004) 

Pesticides literature review. Ontario, The Ontario College of Family Physicians. 
SAND, P. (2000) The Precautionary Principle: A European perspective. Human and 

Ecological Risk Assessment, 6,445-458. 
SANTILLO, D., JOHNSTON, P. & STRINGER, R. (1999) The precautionary principle in 

practice: a mandate for anticipatory preventative action. IN RAFFENSPERGER, C. 
& TICKNER, J. (Eds.) Protecting Public Health and the Environment. Washington 
D.C., Island Press. 

129 



SBRAGIA, A M. (2000) Environmental policy: Economic constraints and external 
pressures. IN WALLACE, H. & WALLACE, W. (Eds.) Policy-making in the 
European Union. Oxford, Oxford University Press. 

SBRAGIA, A M., WALLACE, H. & WALLACE, W. (1996) Environmental policy: The 
push-pull of policy-making. Policy-making in the European Union. Oxford, Oxford 
University Press. 

SCHUSTER, D. J. & STANSLY, P. A (2005) Biorational insecticides for integrated pest 
management in tomatoes: ENY684. Gainsville, University of Florida, IFAS 
Extension. 

SHARPE, R. & SKAKKEBAEK, N. S. (1993) Are oestrogens involved in falling sperm 
counts and disorders of the male reproductive tract? Lancet, 341, 1392-1395. 

SHARPE, R. M. & IRVINE, D. S. (2004) How strong is the evidence of a link between 
environmental chemicals and adverse effects on human reproductive health? British 
Medical Journal, 328,447-451. 

SHAW, I. (2000) Pesticides residues in food. Journal of Environmental Monitoring, 2, 34N-
37N. 

SHAW, I. (2004) Is it Safe to Eat?, Heidelberg, Springer. 
SIEGRIST, M., CVETKOVICH, G. & ROTH, C. (2000) Salient value similarity, social trust, 

and risklbenefit perception. Risk Analysis, 20, 353-362. 
SIMBERLOFF, D. & STILING, P. (1996) How risky is biological control? Ecology, 77, 

1965.;1974. 
SLADEN, W. J. L., MENZIE, C. M. & REICHEL, W. L. (1966) DDT residues in Adelie 

penguins and a crabeater seal from Antarctica. Nature, 210670 - 673670 - 673. 
SLY, J. M. A (1977) Ecological effects of pesticides, London, Academic Press. 
SMEETS, L. (2003) Revision of Directive 91/414. The BCPC International Congress, Crop 

Science & Technology 2003. British Crop Protection Council. 
SMITH, D. & REITHMULLER,P. (2000) Consumer concerns about food safety in Australia 

and Japan. British Food Journal, 102,838-855. 
SMITH, M. J. (1990) The politics of agricultural support in Britain: the development of the 

agricultural policy community, Aldershot, Hants, Dartmouth. 
SMITH, M. J. (1993) Pressure, Power, and Policy, Hemel Hempstead, Harvester 

Wheatsheaf. 
SOIL ASSOCIATION (2006) Pesticides in your food: policy document. Bristol, Soil 

Association 
SOIL ASSOCIATION (2007) Pesticides and organic farming -- a last resort. Bristol, Soil 

Association. 
SOLECKI, R., DAVIES, L., DELLARCO, V., DEWHURST, I., VAN RAAIJ, M. & 

TRITSCHER, A (2005) Guidance on setting of acute reference dose (ARID) for 
pesticides. Food and Chemical Toxicology, 43, 1569-1593. 

STEINGRABER, S. (1997) Living Down Stream: an ecologist looks at cancer and the 
environment, Reading Massachusetts, Addison-Wesley. 

STEPHENS, R., SPURGOEN, A, CALVERT, I. A, BEACH, J., LEVY, L. S., BERRY, H. 
& HARRINGTON, J. M. (1995) Neuropsychological effects oflong-term exposure 
to organophosphates in sheep dips. Lancet, 345, 1135-9. 

STEPHENSON, G. R., FERRIS, I. G., HOLLAND, P. T. & NORBERG, M. (2006) Glossary 
ofterms relating to pesticides (International Union of Pure and Applied Chemistry 
Recommendations 2006. Pure and Applied Chemistry, 78, 2075-2006. 

STEPHENSON, J. (2000) Exposure to home pesticides linked to Parkinson disease. Journal 
of American Medical Association, 283, 3055-3056. 

STEWART, B. W. & KLEIHUES, P. E. (2003) World cancer report, Lyon, IARC Press. 
STIRLING, A (2002) Risk, uncertainty and precaution: some instrumental implications from 

the social sciences. IN BERKOUT, F., LEACH, M. & SCOONES, I. (Eds.) 
Negotiating change. Cheltenham, Elgar. 

STORRS, S. I. &KIESECKER, J. M. (2004) Survivorship patterns oflarval amphibians 
exposed to low concentrations of atrazine. Environmental Health Perspectives, 112. 

130 



STUART, M. E., GOODDY, D. C., HUGHES, A G. & KJACKSON, C. (2006) A field and 
monitoring study to detennine pesticide occurrence in a public water supply in 
Northern England, UK. Ground Water Monitoring & Remediation, 26. 

TABORSKY, V. (1992) Small-scale processing of microbial pesticides. Rome, Food and 
Agriculture Organisation. 

TAHMAZ, N., SOUTAR, A & CHERRIE, J. W. (2003) Chronic fatigue and 
organophosphate pesticides in sheep fanning: a retrospective study amongst people 
reporting to a UK phannacovigilance scheme. Annals of Occupational Hygiene, 47, 
261-267. 

TAIT, J. (2001 a) More Faust than Frankenstein: the European debate about the precautionary 
principle and risk regulation for genetically modified crops. Journal of Risk 
Research, 4, 175-189. 

T AIT, J. (2001 b) Pesticide regulation, product innovation and public attitudes. Journal of 
Environmental Monitoring, 3, 64N-69N. 

TAIT, J., CHATAWAY, J. & WIELD, D. (2000) The life science industry sector: evolution 
of agro-biotechnology in Europe. Science and Public Policy, 29,253-258. 

TAIT, J. & LEVIDOW, L. (1992) Proactive and reactive approaches to risk regulation: the 
case of biotechnology. Futures, 24,219-231. 

TEILEMANS, E., VAN KOOU, R., TE VELDE, E. R, BURDORF, A & HEEDERIK, D. 
(1999) Pesticide exposure and decreased fertilisation rates in vitro. Lancet, 354,484-
485. 

TEITELBAUM, S. L. , GAMMON, M. D., BRITTON, J. A, NEUGUT, A I., LEVIN, B. & 
STELLMAN, S. D. (2007) Reported Residential Pesticide Use and Breast Cancer 
Risk on Long Island, New York. American Journal of Epidemiology, 165, 643-651. 

TESCO (2005) Environmental responsibility. 
THACKER, 1. R M. (2002) An introduction to arthropod pest control, Cambridge, 

Cambridge University Press. 
THOMAS, M. R & WARDMAN, O. L. (1999) Review of usage of pesticides in agriculture 

and horticulture throughout Great Britain, 1986-1996. Pesticide usage survey report 
150. York, Ministry of Agriculture Fisheries and Food. 

THUNDIYIL, J. G. , STOBER, J., BESBELLI, N. & PRONCZUK, J. (2008) Acute pesticide 
poisoning: a proposed classification tool. Bulletin of the World Health Organisation, 
Published online: doi:l0.2471IBLT.07.041814. 

TICKNER, J. A , KREIDEL, D. & WRIGHT, S. (2003) A compass for health: rethinking 
precautIon and its role in science and public health. International Journal of 
Epidemiology, 32, 489-492. 

TIKTAK, A, DE NIE, D. S., PINEROS GARCET, J. D., A JONES, A & M. 
V ANCLOOSTER, M. (2004) Assessment of the pesticide leaching risk at the Pan
European level: the EuroPEARL approach. Journal of Hydrology 289, 222-238. 

TOMLIN, C. (2006) The Pesticide Manual, Alton, Hampshire, British Crop Production 
Council. 

UNCED (1992) Final Declaration of the UN Conference on Environment and Development. 
Rio de Janerio, United Nations. 

UNILEVER (2002) Growing for the future II. 
UNSWORTH, J. B., W AUCHOPE, R. D., KLEIN, A W., DORN, E., ZEEH, B., YEH, S. 

M., AKERBLOM, M., RACKE, K. D. & RUBIN, B. (1999) Significance of the long 
range transport of pesticides in the atmosphere - (Technical report) Pure and Applied 
Chemistry, 71, 1359-1383. 

US EPA (2008) What are biopesticides? Washington, US Environment Protection Agency, 
http://www.epa.gov/oppOOOOlibiopesticides/whatarebiopesticides.htm. 

VAN BALEN, E. C., FONT, R., CAY ALLE, N., FONT, L., GARCIA-VILANUEVA, M., 
BENAVENTE, Y., BRENAN, P. & DE SANJOSE, S. (2006) Exposure to non
arsenic pesticides is associated with lymphoma among farmers in Spain. 
Occupational and Environmental Medicine. 

131 



VAN DEN BERG, F., KUBIAK, R., BENJEY, W. G., MAJEWSKI, M. S., YATES, S. R. , 
REEVES, G. L., SMELT, J. H. & VAN DER LINDEN, A. M. A. (1999) Emission of 
pesticides into the air. Water, Air and Soil Pollution, 115,195-218. 

VAN DEN BOSCH (1978) The Pesticide Conspiracy: an alarming look at pest control and 
the people who keep us 'hooked ' on deadly chemicals, Dorset, Prism Press. 

V AN DER GRIJP, N. (2008) Regulating pesticide risk reduction: the practice and dynamics 
of legal pluralism, Amsterdam, Holland, Vrije Universiteit. 

VAN DER GRIJP, N. M., DEN HOND, F., GROENEWEGEN, P. & VAN STRAALEN, N. 
M. (2003) European food industry Initiatives reducing pesticide use. Pesticides 
problems, improvements, alternatives. Blackwell Science. 

V AN DER HOEK, W. & KONRAD SEN, F. (2006) Analysis of 8000 hospital admissions for 
acute poisoning in a rural area of Sri Lanka. Clinical Toxicology, 44, 225-231. 

VAN DER HOEK, W., KONRADSEN, F., ATHUKORLA, K. & W ANIGADEWA, T. 
(1998) Pesticide poisoning: A major health problem in Sri Lanka. Social Science & 
Medicine, 46, 495-504. 

VAN DIJK, H. F. G. & GUICRERIT, R (1999) Atmospheric dispersion of current-use 
pesticides: a review of the evidence form monitoring studies. Water, Air and Soil 
Pollution, 115,21-70. 

VAN ECK, W. H. (2004) International standards: the international harmonization of pesticide 
residue standards for food and drinking water. IN HAMILTON, D. & CROSSLEY, 
S. (Eds.) Pesticide Residues in Food and Drinking Water: human exposure and risks. 
Chichester, UK, John Wiley. 

VAN MABLE-FABRY, G., LmOTTE, V., WILLEMS, J. & LIS ON, D. (2006) Review and 
meta-analysis of risk estimates for prostate cancer in pesticide manufacturing 
workers. Cancer Causes Control, 17, 180-3. 

VAN ZW ANENBERG, P. & MILLSTONE, E. (2005) BSE: risk, science and governance, 
Oxford, Oxford University Press. 

VAN ZW ANENBERG, P. F. (1995) Science, pesticide policy and public health: Ethylene 
bisdithiocarbamate regulation in the UK and USA. University of Sussex. 

VIRTUE, W. A. & CLAYTON, J. W. (1997) Sheep dip chemicals and water pollution. 
Science of the Total Environment, 194,207-217. 

VON TUNZELMANN, N., MALERBA, F., NIGHTINGALE, P. & METCLAFE, S. (2008) 
Technological paradigms: past present and future. Industrial and Corporate Change, 
17,467-484. 

VORLEY, B. & KEENEY, D. (Eds.) (1998) Bugs in the System: redesigning the pesticide 
industry for sustainable agriculture, London, Earthscan. 

W AlTROSE (2008) LEAF. http://www.waitrose.comlfoodlfoodissuesandpolicies/leaf.aspx. 
WATANABE, C. (2008) Japan: 2nd pesticide in China dumplings: 06.02.08. AP News. New 

York, Associated Press. 
WATTERSON, A. (1988) Pesticide user's health and safety handbook, Aldershot, Hants, 

Gower Technical. 
WATTERSON, A. E. (1991) Pesticides and Your Food: how to reduce the risks to your 

health, London, Green Print. 
WATTERSON, A. E. (1999) Regulating pesticides in the UK: a case of risk management 

problems relating to the organophosphate diazinon. Toxicology Letters, 107,241-248. 
WEINZIERL, R , RENN, T., KOEHLER, P. G. & TUCKER, C. L. (2005) Microbial 

Insecticides: circular 1295. Florida, US, Institute of Food and Agricultural Services: 
http://edis.ifas.ufl.edu. 

WEIR, D. & SCHAPIRO, M. (1981) Circle of Poison: pesticides and people in a hungry 
world, Oakland, US, Institute for Food and Development Policy. 

WELLS, M. (1998) The work of the Pesticides Safety Directorate Nutrition & Food Science 
98,310-313 

WELSH, R , HUBBELL, B., ERVIN, D. E. & HJAHN, M. (2002) GM crops and the 
pesticide paradigm. Nature and Biotechnology, 20,548-549. 

132 



WEST, T. F. & CAMPBELL, G. A. (1950) DDT and the newer persistent insecticides, 
London, Chapman Hall. 

WHITE, A. W. (1977) Trifluralin volatilization losses from a soybean field. Journal of 
Environmental Quality, 6, 105-110. 

WHITTAKER, M. (2006) What do growers need? Biopesticides: the way ahead. Royal 
Agricultural Society, Stoneleigh, Warwickshire, Warwick University. 

WHO (1973) Safe use of pesticides, Geneva, World Health Organisation. 
WHO (1990) The public health impact of pesticides, Geneva, World Health Organisation. 
WHO (1999a) Microbial Pest Control Agent: Bacillus thuringiensis: Environmental Health 

Criteria 217, Geneva, World Health Organisation. 
WHO (1999b) Principles for the assessment of risks to human health from exposure to 

chemicals: IPCS Environmental Health Criteria 210. Geneva, World Health 
Organisation. 

WHO (2006) Cancer: Fact Sheet No. 297. Geneva, World Health Organisation. 
WHO (2007) Principles for evaluating health risks in children associated with exposure to 

chemicals. Environmental Health Criteri~ 237. 
WIGGLESWORTH, V. B. (1945) DDT and the balance of nature. The Atlantic Monthly, 176, 

107-113. 
WILLER, H. & YUSSEFI, M. (2006) The World of Organic agriculture: statistics and 

emerging trends. International Federation of Organic Agriculture Movements 
(IFOAM), Bonn Germany & Research Institute of Organic Agriculture FiBL, Frick, 
Switzerland. 

WILLIAMS, D. P. ·E. (2003) Developing a national pesticide strategy. The BCPC 
International Congress -.- Crop Science & Technology; Glasgow, British Crop 
Protec:tion Council. 

WILLIAMS, T. (1965) Diggingfor Britain, London, Hutchinson. 
WILLIAMSON, S. &',BUFFIN, D. (2005)Towards safe pest management in industrialised 

agricultural systems. The PestiCide Detox. London, Earthscan. . 
Wll.,SON, C. & TISDELL, C. (2001) Why farmers continue to use pesticides despite 

environmental, health and sustainability costs. Ecological Economics, 39, 449-462. 
WILSON, M. (2003) Optimising pesticide use, Chichester, John Wiley. 
WISE, C. (2003) The growers' perspective on strategies for the minimisation of pesticide 

residues in food. The BCPC International Congress, Crop Science & Technology 
2003. 

WORRALL, F., BESIEN, T. & KOLPIN, D. W. (2002) Groundwater vulnerability: 
interactions of chemical and site properties. Science and the Total Environment, 299, 
131-143. 

WYNNE, B. (1992) Uncertainty and environmentalleaming: reconceiving science and policy 
in the preventative paradigm. Global Environmental Change, 2, 111-127. 

WYNNE, B. (2002) Risk and environment as 1egitimatory discourses of technology: 
reflexivity inside out? Current Sociology, 50,459-477. 

WYNNE, B. & MAYER, S. (1993) How science fails the environment. New Scientist, 33-34. 
YEUNG, R. M. W. & MORRIS, J. (2001) Food safety risk: consumer perception and 

purchase behaviour. British Food Journal, 103, 170-187. 
ZAHM, S. H. & BLAIR, A. (1992) Pesticides and non-Hodgkin's lymphoma. Cancer 

Research, 52, 54852-5488s. 
ZAHM, S. H. & WARD, M. H. (1998) Pesticides and childhood cancer. Environmental 

Health Perspectives, 106, 893-908. 
ZAHM, S. H., WARD, M. H. & BLAIR, A. (1997) Pesticides and cancer. Occupational 

Medicine: State of the Art Reviews, 12,269-289. 
ZINSSER, H. (1934) Rats, lice and history, London, Macmillan. 

133 


	000002
	000003
	000004
	000005
	000006
	000007
	000008
	000009
	000010
	000011
	000012
	000013
	000014
	000015
	000016
	000017
	000018
	000019
	000020
	000021
	000022
	000023
	000024
	000025
	000026
	000027
	000028
	000029
	000030
	000031
	000032
	000033
	000034
	000035
	000036
	000037
	000038
	000039
	000040
	000041
	000042
	000043
	000044
	000045
	000046
	000047
	000048
	000049
	000050
	000051
	000052
	000053
	000054
	000055
	000056
	000057
	000058
	000059
	000060
	000061
	000062
	000063
	000064
	000065
	000066
	000067
	000068
	000069
	000070
	000071
	000072
	000073
	000074
	000075
	000076
	000077
	000078
	000079
	000080
	000081
	000082
	000083
	000084
	000085
	000086
	000087
	000088
	000089
	000090
	000091
	000092
	000093
	000094
	000095
	000096
	000097
	000098
	000099
	000100
	000101
	000102
	000103
	000104
	000105
	000106
	000107
	000108
	000109
	000110
	000111
	000112
	000113
	000114
	000115
	000116
	000117
	000118
	000119
	000120
	000121
	000122
	000123
	000124
	000125
	000126
	000127
	000128
	000129
	000130
	000131
	000132
	000133
	000134

