
1 23

Environmental Science and Pollution
Research
 
ISSN 0944-1344
Volume 23
Number 3
 
Environ Sci Pollut Res (2016)
23:2937-2947
DOI 10.1007/s11356-015-5553-9

Stakeholder consultations and
opportunities for integrating socio-
behavioural factors into the pesticide risk
analysis process

Maura Calliera, Alex Marchis, Gabriele
Sacchettini & Ettore Capri



1 23

Your article is protected by copyright and
all rights are held exclusively by Springer-
Verlag Berlin Heidelberg. This e-offprint is
for personal use only and shall not be self-
archived in electronic repositories. If you wish
to self-archive your article, please use the
accepted manuscript version for posting on
your own website. You may further deposit
the accepted manuscript version in any
repository, provided it is only made publicly
available 12 months after official publication
or later and provided acknowledgement is
given to the original source of publication
and a link is inserted to the published article
on Springer's website. The link must be
accompanied by the following text: "The final
publication is available at link.springer.com”.



SHORT RESEARCH AND DISCUSSION ARTICLE

Stakeholder consultations and opportunities for integrating
socio-behavioural factors into the pesticide risk analysis process

Maura Calliera1,2 & Alex Marchis2 & Gabriele Sacchettini1,2 & Ettore Capri1,2

Received: 23 June 2015 /Accepted: 5 October 2015 /Published online: 24 October 2015
# Springer-Verlag Berlin Heidelberg 2015

Abstract The pesticide risk analysis process is well regulated
in the EU, especially in relation to placing on the market
authorisation procedures, but in order to avoid risks for human
health and environment in the use phase, information on how
these substances are employed and on socio-behavioural fac-
tors that can influence the exposure have to be taken into
account. To better explore reasons about the gap between risk
assessment and risk management, within the EU FP7 Health
and Environmental Risks: Organisation, Integration and
Cross-fertilisation of Scientific Knowledge (HEROIC) pro-
ject, a stepwise stakeholder’s consultation process was devel-
oped using a mixed approach in two different phases (survey
and roundtable). We elicited stakeholder views regarding fac-
tors that could limit the pesticide risk assessment phase linked
on how the knowledge is produced and the way the data are
used in risk management and in risk communication, also
taking into account qualitative factors such as responsibility,
trust and behaviours, which could have impact on risk assess-
ment policies. Activities deployed indicate that some changes
and interaction are needed to better define the problems at the
formulation stage, and the type of information risk assessor
has to provide, to better inform risk manager in addressing
different societal needs, to strengthen the credibility of the
process of risk assessment and improve the effectiveness of

policies. Integrations between disciplines may initially in-
crease the complexity but in turn will provide a better and
more useful estimation of the risk, reinforce transparency
and drive a more efficient use of risk management resources.

Keywords Pesticides . Risk assessment . Riskmanagement .
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Introduction

In 2013, an Eurobarometer survey to evaluate European citi-
zens’ attitudes towards science and innovation (Special
Eurobarometer 419) shows that ‘Europeans support the role
of science and technology in society but, at the same time,
expect scientists and politicians to ensure that their values
and concerns are taken into account’ (Research, Innovation
and Science Commissioner Máire Geoghegan-Quinn).

In 2004, the European Commission (EC) launched the
first European Environment and Health Action Plan
(EHAP) to improve the information chain, fill the knowl-
edge gaps, review policies and improve communication.
One of the main EHAP conclusions was to consider that
new changes and challenges deserve considerations within
a broader spatial, socioeconomic and cultural context.

The current EU policy development process is now
driven by ‘Europe 2020—a strategy for smart, sustainable
and inclusive growth’ which is particularly focussed on
considering integration of information, research, environ-
ment, health concerns and stakeholder consultation as a
basis for an integrated decision making.

To support policy, different forms of analysis of the risk
which take into account the complexities, interdependencies
and uncertainties of the real world are needed. These analysis
should not cover only aspects that have traditionally been the
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focus of risk assessment (RA) but also aspects that are medi-
ated via human behaviours and perceptions which are a func-
tion of where people live and spend their time; the personal
and societal characteristics of the populations (age, gender,
socioeconomic status, culture, belief systems, etc.); and the
associated susceptibilities, attitudes and values (Briggs
2008). ‘Behaviour’ is a term that covers a lot of ground. It
refers to what people do, as well as what drives them to do
things, and it involves psychological processes like emotion.
‘Social’, on the other hand, reflects how individuals interact
with each other, in small groups, families and communities, as
well as within populations and in society (from US National
Institute of Health (NIH)).

In this framework, the Health and Environmental Risks:
Organisation, Integration and Cross-fertilisation of Scientific
Knowledge (HEROIC) research project (www.heroic-fp7.eu)
was developed to help identify and answer the needs for
integrated RA approach in chemicals. Overall vision of the
project is described in the project white paper (Wilks et al.
2015) already published.

The project, supported by the European Commission under
the Seventh European Framework Programme, produced also
a position paper (Pery et al. 2013), where it was recognised
that there is growing complexity due to multi-disciplinarily
of RA sciences, risk managers decisions are not purely
science-driven and the role of social-behavioural factors
in the developments of the chemicals risk evaluation has
been rather limited.

Plant protection products (hereafter pesticide) represent an
interesting case as risk analysis’ community is highly diverse
including various interested and affected parties such as reg-
ulatory risk assessors, risk managers and risk communicators
as well as applicants for product authorisation, the wider sci-
entific community and the general public. In addition, com-
pared to other chemical classes, pesticide risk analysis process
started long time ago; is well regulated in the EU, especially in
relation to placing on the market authorisation procedures
(Directive 91/414/EEC now replaced by Regulation No.
1107/2009); and there is wide evidence that, in order to avoid
risks for human health and environment, information on how
these substances are employed and on how socio-behavioural
factors can influence the exposure for humans and the envi-
ronment have to be taken into account (Remoundou et al.
2014; Sacchettini et al. 2015).

In 2009, the Council of the European Union adopted the
Directive 128 establishing a framework for community action
to achieve the sustainable use of pesticides (SUD). As a con-
sequence, member states (MSs) are required to develop spe-
cific measures to minimise environmental and occupational
exposure to pesticides, as well as communication programs
aimed at raising awareness amongst residents and bystanders
about the risks of pesticide exposure. From the EU legal per-
spective, the SUD aims to bridge the gap between RA and risk

management (RM) generated by the difference in the param-
eters considered. Indeed, pesticide RA, as currently per-
formed, is a deterministic and quantitative process. Mitigation
measures are considered to reduce risk, and the authorisation
is bounded to the good agricultural practices. Socio-
behavioural aspects are not addressed except for very few
cases, and commonly, it is argued that engagement in unsafe
pesticide use and disposal practices is the result of a lack of
knowledge and misperceptions of the risks associated with
pesticides amongst operators and workers.

The objective of this paper is to better explore the underly-
ing reasons of this gap in the pesticide case identifying key
driving factors. Such factors once identified could be useful in
determining adjustments and eventual revisions of RA pro-
cesses to ensure that socio-behavioural factors are comprised
in the evaluations of the risk.

Materials and method

The overall purpose of this activity was to identify those
factors that make RA less effective and to take them into
account in future developments and modulations of how
the RA processes are organised. The effectiveness of RA
can be jeopardised by socio-behavioural factors that devi-
ate the population exposed to a risk from the characteristics
of the generally accepted target group for the RA. Various
characteristics and dynamics of the population as well as
differences in behaviour, due to cultural aspects, level of
education, economic aspects, attitude towards risk, etc.,
can produce such deviations. We also need to take into
account social-behavioural factors that could influence risk
perception, since the acceptability of a risk is the result of
intuitive biases and economic interests that often reflect
cultural values (Rohrmann 2008).

A literature review was performed, and an analysis of
the state of the art on socioeconomic analysis frameworks
was conducted to try to identify if factors linked to psycho-
logical and sociological realities, such as responsibility,
trust, reliance and beliefs, can have an influence and limit
the decision quality and the choice of the approach to be
taken. Furthermore, a stakeholder consultation was devel-
oped to identify views and priorities regarding factors lim-
iting the pesticide RA phase linked on how the knowledge
is produced and the way the data from RA are used in RM
and in risk communication (RC).

Stakeholders participation is defined as an ‘active involve-
ment where actors bring inputs […] at one or several stages of
the research project, e.g. research proposal/design,
coordination, execution, dissemination and/or follow-up’
(Jolibert and Wesselink 2012). Stakeholder’s involvement
and social learning processes play a key role in the new
public participation process (Pahl-Wostl et al. 2008) and
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represent a valuable opportunity to improve the system and
information source.

Of course, there are various ways to consult stakeholders
and Rowe and Frewer listed over 100 engagement mecha-
nisms, and this list is far from exhaustive (Rowe and Frewer
2005). However, in order to be as efficient as possible and
taking into account the kind of information that we want to
obtain, it was decided to adopt a mixed approach including the
following two different kinds of consultation mechanism:
questionnaire-based quantitative tool together with face-to-
face meeting.

In the questionnaire-based quantitative tool, stakeholders
are requested to individually answer questions by choosing
from a limited number of provided answers. Because there
are only multiple-choice questions, it represents an efficient
way to obtain sufficient data in a short time. However, as a
passive consultation method, it ‘does not permit deeper
discussion and might be dominated by more organised in-
terests’ (Scott 2010). Since there is no clear methodology
on how to conduct this tool, we have adhered to the fol-
lowing generally accepted EU principles for stakeholder
consultations: transparency, proportionality, inclusiveness,
accountability and coherence.

In the face-to-face meeting, stakeholders are invited to
share data and judgements. Group interactions can identify
the consensus opinion given the current state of knowledge
and can generate interpretations that are different from those
obtained by individual experts (Cooke 1991). In this iterative
approach, experts are allowed to discuss their original opin-
ions and to arrive together at a collective opinion. This ‘dia-
logue-based method’ is more flexible than the quantitative
ones and allows greater spontaneity and adaptation of the
interaction between the researcher and the study partici-
pant. Participants have the opportunity to respond more
elaborately and in greater detail than is typically the case
with quantitative methods. In turn, researchers have the
opportunity to respond immediately to what participants
say by tailoring subsequent questions to information the
participant has provided (Mack et al. 2005).

Thus, in order to have the advantages of both instruments
and to compensate for their relative disadvantages, it was de-
cided to develop a stepwise stakeholder consultation process
in two different phases.

Phase 1—exploratory stakeholder survey

The survey was conducted in the period of May–September
2013 using a web-based tool (SoGoSurvey—http://www.
sogosurvey.com). The questionnaire was composed by 14
multiple-choice questions and was divided in the following
four different parts: factors limiting the RA phase, factors
limiting RM monitoring and mitigation measure, policy and

administrative influence and economic issues and
communication.

A database of 511 selected stakeholders was specifically
established for this activity including an equilibrated number
of relevant experts divided per the following criteria: kind of
expertise (RA, RM, policy, and academia), country of resi-
dence, group affiliation (industry, regulators, NGOs, trade
unions and interested academics) and gender. An invitation
mail to participate at the survey has been sent to each stake-
holder included into the database, and a reminder was sent in
case of no reply. At the end, responses were given by 64
experts from 20 EU member states and Switzerland. The
distribution of expertise was balanced (industry (10), risk
manager (6), risk assessor (14), international (9) and na-
tional regulators (11), academic researcher (12) and gender
distribution (54, 69 % male and 45, 31 % female). Partic-
ipants from Italy (14), France (8) and Germany (7) were
slightly overrepresented in terms of EU member states.

Data were also filtered by ‘interest groups’ (risk asses-
sors, risk managers, national or international regulators
and industry). This has allowed us to highlight the differ-
ent points of view of the actors interviewed, giving us
some indication on the needs on which we have to focus
in their perspective.

Given the number of countries participating, the balanced
background and mixed expertise, results have been used as a
good basis for phase 2. Indeed, the overall purpose of the
survey was to identify main factors that make RA less
effective and to take them into account for a qualitative
discussion to formulate some recommendations on future
developments and modulations of how the RA processes
should be organised.

Phase 2—stakeholder face-to-face meeting (roundtable)

The roundtable was organised in Brussels in 2013 with in
total, 15 selected participants with expertise in different
disciplines, ranging from sociology to economy and phi-
losophy, assessors and regulators. These experts were in-
vited to share their knowledge on topics that could have
influence on the RA process as how social science could
help in the identification of the qualitative component of
the risk analysis process and could influence economics
and the definition of uncertainty.

The event has been divided in two phases. In the first
phase, results of the activities already performed in the
project, outcomes of the explorative survey and relevant
theoretical information were presented in order to reach a
common understanding before the group interaction.

In the second phase, experts were allowed to an open
discussion managed by a moderator encouraging partici-
pants to express their views and debate on the issues.
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Results

Phase 1—exploratory stakeholder survey

Results of the survey are summarised below and grouped in
the different parts the questionnaire was divided:

1. Factors limiting the RA phase
Stakeholders’ survey confirms that there are some fac-

tors limiting RA process linked on how the knowledge is
produced. Most important seems to be (Fig. 1 Q5)

& The data on the variability of environmental (and hu-
man) exposure in space and time are missing.

& Standard scenarios used for the assessment are not
always relevant or are not context specific.

& Statistically based tools capable to quantitatively as-
sess uncertainties are not available.

& The assessment is hazard-driven process rather than
exposure-driven process and there are difficulties in
sharing human and environment data.

The answers related to the questions on method-
ology used in the RA (Fig. 2 Q6 part A) and on the
characterisation phase (Fig. 3 Q7 part B) of RA
confirm the difficulties previously highlighted.
Models and computational tools are not sufficient
to represent the complexity of use and are not flex-
ible to represent different scenarios, user knowl-
edge on models and computational tools is limited,
lack of scientific basis or knowledge to express
effects in terms that are of relevance for protection
of human health (i.e. mortality and morbidity) or
the environment (i.e. ecosystem services) and lack

of available data (epidemiological, nutritional, etc.)
to assess risk benefit in the characterisation phase
of RA

Stakeholders have indicated that the results of
the RA extrapolated to the whole population may
not be representative of societal needs.

Attitude towards risk, certain vulnerable groups
(e.g. children living and growing on farms) and
immigrant workers and their difficulties to under-
stand proper use are not properly considered
(Fig. 4 part C Q8). On the contrary, only few respon-
dents select the importance of ethical considerations
in the process (e.g. excluding test on animals or ex-
clusion of certain category) as factor having an influ-
ence on the effectiveness of pesticide RA.

If we filter the data taking into account only the
views of respondents who declared themselves to be
risk assessor, information do not change significantly
but can give us some qualitative indication on the
needs on which we have to focus in order to improve
the RA phase.

The 72 % of risk assessors indicate the lack of
scientific basis or knowledge to express effects in
terms that are of relevance for protection of human
health (i.e. mortality and morbidity) or the environ-
ment (i.e. ecosystem services) as factors limiting the
effectiveness of risk analysis.

Academic researchers selected the same option.

2. Factors limiting RM, monitoring and mitigation measure
The survey confirms that there are factors limiting the

effectiveness of the RM phase. These are still mainly
linked to how the knowledge is produced and how the

Fig. 1 Question 5. Please choose
amongst the following factors
related to the quality of data
provided for the risk assessment,
those that you consider they have
an influence on the effectiveness
of the pesticide risk assessment in
your country (you can choose
more than one option). Total
responses 172
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knowledge produced in the RA phase then is interpreted
and used for establishingmonitoring programs (Fig. 5 part
A graph Q9) and/or mitigation measures and also con-
firms an influence of socio-psychological factors (Fig. 6
part B graph Q10).

In particular, the following were identified as main
factors that make an influence on the effectiveness of
pesticide RM:

& Availability of context specific data (e.g. pesticide
usage data, spatial and temporal treatment data, eco-
logical information, community distribution, natural
spatial and temporal characteristics and trends in
background levels)

& Trust in pesticide use datamethodology and reliability
of data on use

& Consistency between mitigation measures and local
conditions of use

& Accuracy of communication between institution or
structure involved

These answers are coherent with the other two op-
tions selected by the participants as factors limiting
pesticide RM that indicate

& Availability of information on innovating technology
to be used in the mitigation measure

& Availability of data on real-life conditions of the target
population

Fig. 2 Part A question 6. Please
choose amongst the following
factors related to the methodology
used in risk assessment, those that
you consider to make an influence
on the effectiveness of pesticide
risk assessment in your country
(you can choose more than one
option). Total responses 120

Fig. 3 Part B question 7. Please
choose amongst the following
factors related to the
characterisation of risk, those who
you consider that have an
influence on the effectiveness of
the pesticide risk/benefit
assessment in your country (you
can choose more than one
option). Total responses 135
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Perceived risks and emotional reactions of the pub-
lic are considered as factors influencing the effective-
ness of RM by 37.7 % of participants.

This indicates that there is an interest in an inter-
disciplinary approach in RM that involves also other
different scientific disciplines.

If we analyse data from the risk manager point of
view, the 83.3 % of respondent selected the availabil-
ity of context specific data and consistency between
suggested RA mitigation measures and local condi-
tions of use as the main factors limiting the effective-
ness of RM process relating to monitoring programs
and mitigation measure confirming the gap between
the RA outputs and RM needs.

In details, regarding monitoring data trust in pesti-
cide use data methodology and reliability of data on
use were selected by 50 % of risk managers partici-
pating the survey.

Regarding mitigation measure availability of
data on real-life conditions of the target population
and perceived risks and emotional reactions of the
public were selected by 66 % of risk managers
participating the survey.

From the national regulator point of view, the
72 % of respondent selected the option ‘consis-
tency between mitigation measures and local
conditions of use’ as the main factors limiting
the effectiveness of RM process relating to mit-
igation measure.

Instead, if we analyse data from the industry
point of view, the ‘accuracy of communication
between institution or structure involved’ result as
the main factors limiting the effectiveness of RM
process relating to monitoring programs and ‘avail-
ability of information on innovating technology to
be used in the mitigation measure’ the main factor

Fig. 4 Part C question 8. Please
choose amongst the following
factors related to cultural aspects,
those that you consider to have an
influence on the effectiveness of
pesticide risk assessment in your
country (you can choose more
than one option). Total responses
131

Fig. 5 Part A question 9. Please choose amongst the following factors related to monitoring programs, those that you consider to make an influence on
the effectiveness of pesticide risk management in your country (you can choose more than one option). Total responses 128
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having an influence in choosing the right solution
for pesticide RM.

3. Policy and administrative influence and economic issues
For the questions in this category, the respondents

considered that important factors making an influence
on efficacy of RM phase are (Fig. 7 graph Q11)

& Involvement of pesticide users in educational or train-
ing programs

& Availability of human and financial resources in
administration

& Costs and administrative burden on farmers and
business

& Farm productivity and profitability
The 55.38 % of the participants are of the

opinion that RM responsibility is not clearly dis-
tributed between authorities. This aspect is par-
ticularly important for risk assessors and national
regulators (more than 70 %). Instead, it is a
factor not considered so important from the ac-
ademic point of view.

4. Communication
Factors selected by participants that limit the ef-

fectiveness of pesticide risk analysis in respect of
the communication phase are mainly (Fig. 8 graph
Q13)

Fig. 6 Part B question 10. Please
choose amongst the following
factors related risk mitigation
measures, those that you consider
to have an influence in choosing
the right solution for pesticide risk
management in your country (you
can choose more than one
option). Total responses 139

Fig. 7 Question 11. Please choose amongst the following factors related to policy and administrative influence, those that you consider to make an influence in
choosing the right approach in the pesticide risk management in your country (you can choose more than one option). Total responses 171
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& Poor communication between different entities that
produce information and data.

& Experts of different disciplines that give contradictory
messages.

& Involvement of a one-sided viewpoint in the public
debate.

& The information is not accessible to all target popula-
tion.

Experts of different disciplines gave contradictory
messages especially for the ‘industry’ participants
(77 %) and national regulators (72.23 %), which are
the subjects that usually receive the information. In-
volvement of a one-sided viewpoint in the public de-
bate was the main option selected by international
regulators (56.6 %).

The 41.54 % of participants consider reliance in
RA evaluation a factor related to culture and traditions
describing the attitude on risk analysis in coherence
with the statement that education level influences the
attitude towards risk (for the 73 % of participants).

Ability to correctly estimate risk and take right deci-
sions on the use of pesticides are also selected by the
49.23 % of the participants as factors describing the
attitude towards risk. Otherwise, these factors are linked
to the level of education. The pesticide use education is a
societal need that we have to take into consideration.

A significant example on disconnection between
thosewho produce targeted innovation andwhomanage
is the industry point of view that selected the ‘availabil-
ity of information on innovating technology to be used
in the mitigation measure’ the main factor having an
influence in choosing the right solution for pesticide
RM.

Principles guiding the evaluation are related to social
behavioural aspects linked to responsibility, trust and
reliance that can strongly influence the choice of the
approach to be taken and the attitude towards risk and
confirm that value disparities are the key factors.

Regarding ethical issues, the survey has indicated
that the results of the RA extrapolated to the whole
population may not be representative of the particular
risk, and vulnerable groups (e.g. children living and
growing on farms) and immigrant workers and their
difficulties to understand proper use are not properly
considered, but few respondents select the impor-
tance of ethical considerations in the RA process
as factor having an influence on the effectiveness
of pesticide RA. This is in contrast with what has
been previously expressed and reveals the lack of
confidence on the issue.

The results indicate that there is an interest in an
interdisciplinary approach in risk analysis that in-
volves also other different scientific disciplines but
also that this aspect have not yet been fully explored
and the role of socio-behavioural factors have not
been fully recognised amongst all stakeholders.

Phase 2—stakeholder roundtable

The general conclusion of the roundtable was that some
changes are needed to strengthen the credibility of the process
of RA and improve the effectiveness of policies. Some issues
have been therefore identified, and in some cases, practical
tools to improve the process were suggested. The main out-
come of the discussion and of the theoretical information

Fig. 8 Question 13. Please
choose amongst the following
factors related to culture and
traditions, those that you consider
to better describe the attitude on
risk analysis in your country (you
can choose more than one
option). Total responses 131
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provided by the experts is summarised in the following
seven points:

1. It has been the general feeling that early consideration of
the social-behavioural factors influencing the risks, asso-
ciated to the use of certain chemicals, can improve the
efficiency of the RA process. However, the decision on
the level and details of considering such factors should be
made context specific and in relation to the properties and
context of use of the chemical concerned. Applied behav-
ioural sciences can complement the existing RA through-
out its process by providing support in better problem
formulation (i.e. target population or ecosystems; use pat-
terns; knowledge and information levels of users and risk
perception) and fine-tuning the RA or targeting RM and
RC. However, introducing new elements to an already
complex process needs to show a certain level of cau-
tion as to avoid that the process becomes so difficult to
operate that in the end, it does not deliver on the ulti-
mate objective of protecting efficiently human health
and the environment.

2. The improvement of measuring risk perception is one of
the most important issues we have to take into account to
increase trust in the RA process. Despite the evidence-
based approach of the RA process, results could be some-
time controversial due to different beliefs and views,
biases in processing scientific evidence. The risk percep-
tion has its own role in the political debate regarding the
level of acceptance of certain risks. Risk managers play an
important role in the management of risk perception of
different target groups in function of the results of RA,
local regulation, availability of context specific data and
resources and of the management of the societal conflicts
in case of uncertainty prevalence or high stakes. There are
several possibilities to get data and valuable information
on risk perception that we can use for RM. Experiments
are preferable, followed by surveys. However, in order to
be relevant, surveys should have external validity in the
daily life of the people involved; otherwise, there is a high
risk of biased results. Alternatively, the usefulness of
using focus groups is sometimes questionable because
results strictly depend on people you select.

3. Decision makers need good, clear, assessable and
understandable information to make regulatory deci-
sions; however, this is not sufficient due to obstacles
generated by bounded rationality, bounded ethicality
and ideological extremism, which limit the quality of
the decision. The sociological reality is that some
people react to real information and others to noise
or random information that is totally useless for their
own purpose. Even if good information is produced,
certain categories of people cannot be really reached.
Hence, involvement of social sciences to early

predicted behavioural aspects related to the use pat-
terns of certain chemicals or related to risk perception
would allow to better target the risk analysis process to
produce more accurate predictions of the risk and more
efficient suggestions for its management and its
communication.

4. It was reaffirmed that although it widely recognised the
importance of the RA and RM separation of responsibil-
ities and functions, it is important to guarantee their inter-
action ensuring that an informed RA meets the needs of
the RM. Valuable information may emerge during any
stage of RA and RM so the two processes should not be
sequential but should be dynamic and flexible. The prob-
lem at formulation stage should also involve determining
RM goals and identifying the responsibility and resources
and include also those socio-behavioural factors that can
affect the results of the RA. The stakeholder participation
early in the process can help to better define scenarios and
population exposed. Therefore, the process will also be
able to assess if there is a need for social behaviour aspects
to be taken into account, but one must be careful not to
increase the complexity of the entire system. There is no
real rule on how to conduct a public consultation and how
many or which types of stakeholders should be involved,
whilst the process should be context specific, and the basis
for deciding on the appropriate level of stakeholder in-
volvement in the process strictly depends on the dominant
characteristic of the risk we are assessing. A tiered ap-
proach was suggested; simple risks may require little con-
sultation on the nature of the risk itself. Complex and
uncertain risks may benefit from wider dialogue amongst
directly affected stakeholders or supply chain.

5. To overcome the cognitive barriers without attributing to
the risk assessor skills and responsibility that are not part
of his cultural background, the importance of integration
of the social sciences has emerged in the whole process
that could support

& The improvement of RA result communication in or-
der to support ‘non-expert’ to judge the credibility of
the overall RA activity. The CORA (Wiedemann et al.
2013) framework was suggested as useful tool to
strengthen the trust of the RA report,

& To reach an agreement and to eliminate biases or con-
flict of interest in cases of conflicting view and differ-
ent RA conclusions.

& To weight in appropriate way different kinds of
evidence.

& To communicate uncertainty.

6. Ex ante or ex post approach?
Regarding, in particular, pesticides, RA authorisation

process does not include socioeconomic evaluation
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except for very few cases. Pesticide RA as currently done
is a deterministic and quantitative process that does not
address socioeconomic and behavioural aspects. Mitiga-
tion measures are considered in order to reduce risk, and
the authorisation is bounded to good agricultural prac-
tices. But ‘risks analysis is not just about technical assess-
ment and optimisation of the risks as quantified entities’
(Slovic and Risk 1993; Kasperson et al. 1988).

The results of RA done in the authorisation process are
not questioned, so pesticide risk trends for human and
environment are strictly linked to the compliance with
the rules and good agriculture practice.

7. Experts are also subject to biases, heuristics and a number
of other influencing factors.

Being aware of these potential pitfalls, social sciences
could be of support in the integration of different inputs in
RA. Evidence maps, an approach for characterising sci-
entific evidence, are suggested as useful tool. They are
‘designed to depict the reasons leading experts to their
conclusions about a (potential) hazard or risk. Evidence
maps provide a graphical representation of the arguments
that speak for or against the existence of a causal rela-
tionship between exposure to a (potentially) hazardous
substance or condition and the biological effects that
are considered, as well as the conclusions that are drawn
and the remaining uncertainties’ and ‘should be accom-
panied by a description of the process through which they
have been generated’ and require knowledge of RA
methodology (Wiedemann et al. 2011).

Discussion and conclusion

Science can seem to lose its connection to society and its
needs, and sometimes its objectives are not fully understood,
even if they are well intended (European Commission, Science
in Society (SIS), http://ec.europa.eu/research/science-society).
Even if at qualitative level, the stakeholder activities deployed
in the HEROIC project indicate and confirm that there is a
need to try to solve or generate acceptable solutions to the
issues identified in this document, relevant in affecting the
overall pesticide risk analysis process. One of these issues is
related to the integration of social science in the process and
the acceptance that the process should be more iterative. The
analysis confirms the influence of socio-psychological factors
and the cultural ones on the overall quality and effectiveness
of ex ante risk evaluations and that the risk assessors are attri-
bute skills and responsibility that are not part of his cultural
background and need support to communicate in a better way
uncertainty and RA results.

Indeed, the majority of regulatory recommendations or
guidelines indicate that (i) RA outputs should be expressed

in terms of value-relevant impacts on humans and ecosys-
tems rather than in terms of the somewhat technical surro-
gates often used in the routine risk characterisations and
(ii) be more policy and management relevant to facilitate
the dialogue and the acceptance of the risk amongst all
stakeholders (SCHER 2011, 2013).

The analysis of this issue does not necessarily lead to a
radical change of the pesticide RA framework. Integration
with socioeconomic analysis and inclusion of socio-
behavioural issues at the problem formulation stage may
initially increase the complexity of integrations between
disciplines but in turn will provide a better and more useful
estimation of the risk. This will also ensure a common
language and facilitate the translation of risk evaluations
into socioeconomic impacts. A more holistic approach to
risk analysis, which also considers the cost of risk reduc-
tion and the benefits of risk mitigation measures to society,
would reinforce transparency of the process, reduce risk
aversion amongst politicians and the public and drive a
more efficient use of RM resources.

In conclusion, it was learned that the challenge the society
is setting for those involved in the RA is to ensure more trans-
parency, on input data quality, assessment procedures and on
resulting uncertainty (Wilks et al 2015). This should allow
better RC with the aim to regain consumer/public trust and
to give unambiguous guidance for improved RM. To achieve
such ambitious goals, the ‘risk analysis community’ has to
deal with the fact that ‘even science is not a monolithic block’
(P. Wiedeman personal communication) and some changes
are needed to strengthen the credibility of the process of RA
and improve the effectiveness of policies without disrupting
the process itself, which, as it is currently structured, however,
has led to a number of advantages. The pesticide chemical RA
phase should take as much as possible into account the social-
behavioural factors and the ‘applied behaviour science’ input,
in order to better define the problems at the formulation stage,
and the type of information risk assessor has to provide, and to
better inform risk manager in addressing different societal
needs taking into account the acceptability of risk across dif-
ferent communities and country.
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