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Abstract

The worldwide decline in bees and other pollinating insects is a threat to biodiver-
sity and food security, and urgent action must be taken to stop and then reverse this
decline. An established cause of the insect decline is the use of harmful pesticides
in agriculture. This case study focuses on the use of pesticides in Norwegian apple
production and considers who among farmers, consumers and public authorities is
most responsible for protecting bees against harmful pesticides. The extent to which
these three different groups consider themselves responsible and the degree to which
they are trusted by each of the other groups are also studied. This empirical study
involves both qualitative interviews with Norwegian apple farmers, consumers and
public authorities and survey data from consumers and farmers. The results show
that consumers consider public authorities and farmers equally responsible for pro-
tecting bees, while farmers are inclined to consider themselves more responsible.
Farmers, consumers and public authorities do not consider consumers significantly
responsible for protecting bees, and consumers have a high level of trust in both
farmers and public authorities regarding this matter. This study also finds that a low
level of consumer trust in farmers or public authorities increases consumers’ pro-
pensity to purchase organic food, suggesting that those who do not trust that enough
action is adopted to protect the environment take on more individual responsibility.
This paper adds to the existing literature concerning the allocation of responsibility
for environmental outcomes, with empirical evidence focusing specifically on pesti-
cides and bees.
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Introduction

Several recent studies show that insects, including pollinating insects, such as
bees and butterflies, are declining in diversity and biomass (Biesmeijer et al.,
2006; Conrad et al., 2006; Dirzo et al., 2014; Hallmann et al., 2017). Although
some recent studies (Van Klink, 2020) give a less dramatic impression of insect
decline, there are good reasons to be concerned—not only because of the loss
of biodiversity but also because pollinating insects are critical for the survival
of a wide range of plants in nature and those used by humans for food. An esti-
mated one-third of food production worldwide is at risk (IPBES, 2016). There-
fore, urgent action must be taken to both stop the decline and restore populations
of pollinating insects, including bees.

Land-use changes and pollution have been indicated as two of the more impor-
tant factors (Sanchez-Bayo & Wyckhuys, 2019) driving the observed insect
decline. In recent decades, agricultural intensification has had profound global
effects in terms of both changing landscapes and increasing the use of pesticides,
especially insecticides that have the greatest effects on bees. The prevention of
further insect population decline inevitably entails keeping bee-harmful pesticide
use at a suitably low level. However, for such prevention measures to be imple-
mented effectively, someone must assume responsibility.

In this paper, the authors’ main research question is as follows: what are the
perceptions regarding who should assume responsibility for protecting bees and
how should this responsibility be acted upon? This study contributes to the lit-
erature concerning responsibility for environmental outcomes in agriculture by
considering the responsibility of the following three specific groups: (a) farmers
who apply pesticides to their crops; (b) consumers who buy food products that
may have been produced with pesticides that harm bees; and (c) public author-
ities, including both regulatory agencies and elected authorities. The extent to
which farmers and public authorities are trusted to safeguard the wellbeing of
bees is also considered. Apple production in Norway is used as the case study.
The authors recognize that other groups, particularly pesticide manufacturers,
may also be responsible for minimising any pesticide harm, but these groups are
not a main focus in this study, as there are no pesticide manufacturers in Norway.
Later in the paper, the literature on the responsibility of pesticide manufacturers
will be reviewed.

Responsibility in relation to pesticide use has previously been investigated,
i.e., Karlsson (2007), Drivdal and van der Sluijs (2021) and Hu (2020), and
numerous studies have investigated perceptions regarding who is responsible for
environmental challenges, such as climate change (see, for instance, Bickerstaff
et al., 2008); Neuteleers, 2019; Schlenker et al., 1994). However, to the authors’
knowledge, this study is the first to specifically examine the responsibility of
consumers, farmers and public authorities in safeguarding bees against harmful
pesticides.

The topics in this study include how the three identified groups (farmers, con-
sumers and public authorities) hold each other responsible for the disappearance
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of bees and the extent to which they consider themselves and their group respon-
sible. In addition, the study questions address trust relations, which are relevant
for accountability. We also estimated whether consumers’ attitudes regarding
responsibility and trust affect their willingness to take action to protect bees, i.e.,
in this case, their propensity to purchase organic food. The first part of this paper
reviews the relevant literature on insect decline and responsibility. In the next
part, the methodology and the results of the qualitative and quantitative studies
of farmers, consumers and public authorities in Norway are detailed. Finally, the
authors briefly discuss the research questions based on the findings and analyses.

Background

Over the last couple of decades, the disappearance of honeybees has been observed,
especially in North America. This phenomenon has been partly ascribed to colony
collapse disorder, and various causes of this disorder have been proposed, such as
pesticides, pathogens, parasites and habitat degradation (Cox-Foster et al., 2007;
Henry et al.,, 2012). Long-term studies in several countries have shown drastic
changes in the community of bumblebees (Bommarco et al., 2012; Cameron et al.,
2011). Furthermore, recent studies have shown that wild bees are often more impor-
tant for many crops than are domesticated honeybees (Blitzer et al., 2016; Holzs-
chuh et al., 2012).

Neonicotinoids constitute a group of systemic neurotoxic insecticides that
are used against several pest insects. Over the last decade, numerous studies have
revealed the sub-lethal effects of neonicotinoids on pollinating insects. These sub-
lethal effects on bees include reduced immunocompetence (Brandt et al., 2016),
reduced colony growth and reproduction (Rundlof et al., 2015) and an impairment
in the ability to remember the location of their hives (Henry et al., 2012). Ulti-
mately, these harmful effects reduce the bees’ ability to provide pollination services
to crops, such as apples (Stanley et al., 2015).

The EU sustainable use directive (Directive 2009/128/EC) adopted by Norway
in 2015 makes integrated pest management (IPM) mandatory for crops used in food
production. According to the guidance of IPM, chemical insecticides should only be
applied when deemed necessary according to a defined set of principles (Barzman
et al., 2015), such as when farmers observe pest insects over certain damage thresh-
olds or when decision support systems (e.g., forecast models) predict attacks of pest
insects. In Norway, several specific regulations restrict the use of pesticides. For
instance, there are often restrictions on the number of times that a pesticide can be
applied during the season or how close to harvest pesticides can be applied. There
are also restrictions that prohibit insecticides from being sprayed over flowering veg-
etation or at certain times of day to avoid doing so when bees are present in the areas
to be treated.

Farmers in Norway are obliged to train and become certified to apply any pes-
ticides. The Norwegian Food Safety Authorities (NFSA) oversee the training and
certification of farmers who use pesticides. The NFSA are also in charge of control-
ling safe pesticide application. Random on-farm checks are carried out during which
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the NFSA review the pesticide protocols that the farmers are using. The NFSA also
carry out national surveys that check harvested apples for pesticide residues. Fruit
and vegetable wholesalers also carry out pesticide residue checks in Norway.

The Question of Responsibility

Since bees and other pollinating insects are of paramount importance for both the
natural world and farming, it is crucial to address the question of where responsi-
bility lies in terms of pesticide use. In this study, we examine the following three
groups that can be considered to have key responsibility for preventing the decline in
bee populations caused by pesticide use in food production: farmers, consumers and
public authorities.

According to Karlsson (2007), responsibility for an unwanted event can be
ascribed to someone who is culpable of contributing to it (the Culpability Princi-
ple) and who has the capacity to do something about it (the Capacity Principle).
Someone can also be considered held responsible if a clear set of prescriptions to
which the actor is bound applies to the event in question (Schlenker et al., 1994).
In the case of pesticides and bees, farmers clearly play a crucial role in preventing
pesticides from causing harm to bees, as they are the ones who apply the pesticides
and thus have the ultimate control over the event (Mohring et al., 2020). Farmers
also have a clear set of rules and regulations regarding pesticide use that they are
expected to follow. However, the responsibility of farmers extends beyond simply
following regulations without question, as there are no sanctions if farmers use the
maximum amount of pesticides allowed instead of only applying pesticide when it
is very much necessary and when harmful insects are indeed present in their crops.

Farmers’ use of pesticides should be based on knowledge and competence, and a
lack of these skills can be a cause for the overuse of pesticides (Hu, 2020). Moreo-
ver, farmers may make ethical considerations that are be based on, for instance, the
extent to which they believe the potential damage caused by pesticide use is accept-
able (Sulemana & James, 2014).

It is also possible to argue that consumers have responsibility for bees. Consum-
ers buy food produced with pesticides that may have harmed insects, and if they
specifically do not purchase these products, farmers will also stop using bee-harmful
pesticides. However, an average consumer usually has limited detailed information
regarding which pesticides are applied and their effects on health or the environ-
ment. Moreover, even those who have such knowledge are unable to determine,
when buying apples, which pesticides were used and how much was applied. How-
ever, it is possible to buy organically certified apples. An organically certified farmer
is required to not use any chemical synthetic pesticides, and in apple production
in Norway, only specific plant protection products can be used. When consumers
request and purchase organically labelled products, the market for organic products
increases, and more farmers will be incentivized to stop using chemical synthetic
pesticides. According to Eden (1993), whether individuals consider themselves
responsible for taking care of environmental problems depends on whether they
believe that they can have an impact through pro-environmental behaviour and the
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extent to which they can choose this behaviour. Similarly, Bickerstaff et al. (2008)
found in their study based on focus group interviews that the participants expressed
a stronger sense of responsibility when the risk problems were framed in terms of
choice and personal control than when the problems were framed as demanding col-
lective or institutional responses.

For consumers to be responsible for bees and change their purchasing behaviour
accordingly, they must be aware of the consequences of their purchases (Johnston
& Szabo, 2011), which, in turn, depends on whether relevant information is read-
ily available (Wells et al., 2011). However, even if such information is available,
many consumers feel confused due to conflicting information regarding food safety
and sustainability (Johnston & Szabo, 2011; Moisander, 2007). Furthermore, ethical
aspects are only one of many reasons for making a shopping choice; other aspects,
such as cost, comfort and habits, also play an important role, and consumers rarely
have the time, energy or ability to make food choices based on reflective processes
that aim to achieve social and environmental justice goals (Johnston & Szabo, 2011).

The very idea of “green consumption” as a solution to environmental problems
has been criticized for being a part of a neoliberal political culture in which politi-
cal decision-making is replaced by market rationality and stakeholder responsibi-
lisation (Burchell, 1993; Shamir, 2008). The neoliberal responsibilisation of con-
sumers downplays the pro-environmental roles of government and businesses and
might “undermine a collective sense of civic responsibility and state regulation of
ecological issues” (Johnston & Szabo, 2011). Organic certification and labelling can
make it easier for consumers to choose ethically but can also represent a devolution,
a transfer of regulatory control from public authorities to “the site of the cash reg-
ister”. How broad public benefits can be result from these individual consumption
decisions is highly questionable (Guthman 2007).

Several authors studying individuals’ responsibility for mitigating climate change
claim that individuals’ duty is not to make lifestyle choices to reduce their environ-
mental impact but, rather, to promote collective arrangements (Caney, 2014). This
perspective points to public authorities, who, when there is an existential threat,
such as climate change or the massive loss of bees, have a responsibility to pro-
tect people and the power to ensure that agents comply with their first-order respon-
sibilities (Caney, 2014). By electing their politicians, a country’s citizens entrust
the public authorities with a mandate; thus, the authorities are considered morally
and legally responsible to the citizens (Pellizzoni, 2004). Responsibility is strongly
linked to the notion of trust, and a perceived failure of responsibility can result in a
loss of trust in organisations and institutions (Bickerstaff et al., 2008).

Finding and interpreting information about pesticides may be difficult non-spe-
cialist individual citizens and farmers. Compared with farmers and consumers, pub-
lic regulatory agencies have a better grasp of the knowledge base and thus can make
informed judgements when prescribing regulations, although challenges related to
research gaps and diverging interpretations of scientific results still exist (Milner &
Boyd, 2017; Robinson et al., 2020).

The disappearance of bees can be shown to exemplify how a neoliberal and de-
politicized ‘laissez-faire’ market economy is failing to deliver an optimal outcome
for society. To “moralize” markets through the responsibilisation of stakeholders is
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insufficient (Shamir, 2008), and regulatory intervention by public authorities is nec-
essary. With collective action problems, where so-called free riders have incentives
to not cooperate for the benefit of all, there is a need for public institutions to enforce
such cooperation (Neuteleers, 2019). In most countries, regulations governing pes-
ticide use have been implemented to prevent unacceptably harmful pesticides from
being applied to the degree that they cause fatal damage to pollinating insects. Reg-
ulation for environmental protection is in place in many different areas, and a wide
range of regulatory techniques are used, such as certification schemes, education and
information provision, and may include voluntary agreements and self-regulation
(Lofmarck et al., 2017). Regulations are also implemented at higher levels such as
the EU, and international bodies such as the FAO, WHO and WTO, who have devel-
oped standards and set maximum use and residue limits for pesticides used in food
and feed.

Notably, although this study focusses on the responsibility of farmers, consum-
ers and public authorities, other stakeholders also affect the wellbeing of bees, par-
ticularly pesticide manufacturers. Before authorisation decisions for new pesticides
are made by regulators, pesticide companies have to provide scientific evidence that
they do not cause unacceptable harm (Hamlyn 2019). This is done with scientific
assessment studies that pesticide manufacturers have funded (Robinson et al., 2020).
This position gives these manufacturers a strong responsibility in addition to the
responsibility they have to provide label information regarding pesticide dosage for
safe use (Hu, 2020).

Pesticide approval procedures have been criticized because of potential sources of
conflicts of interest (Storck et al., 2017). In evaluations of pesticide risks, both social
and ecological uncertainty and data gaps are present (Drivdal & van der Sluijs,
2021, Hamlyn 2019), and there is concern regarding the lack of transparency in pes-
ticide regulation processes. Scientific misconduct is frequently found in pesticide
risk assessments, but misconduct is generally difficult to identify, denounce or stop
(Robinson et al., 2020). Furthermore, although regulations are usually formulated at
the international level, both pesticide governance and vigilance widely differ at the
country level (Milner & Boyd, 2017), and the power and responsibility of pesticide
manufacturers are stronger in countries that are less democratic, with less developed
legislative and executive institutions (Hu, 2020).

Methodology

In this study, a mixed-methods approach was used to generate both qualitative and
quantitative data. The data collection and storage methods were approved by the
Norwegian Centre for Research Data (NSD) and were compliant with ethical and
legal privacy regulations.

The qualitative data were generated from semi-structured interviews with six
apple farmers, including five men and one woman, in the three main apple-produc-
ing regions in Norway (two producers from Hardanger, Sogn and Telemark each).
The selection of farmers was performed with the help of the Norwegian agricultural
extension service (NLR) such that they represented different age groups, genders,
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levels of experience and types of practice. Interviews were also conducted with two
employees at the NFSA who had responsibilities related to pesticide regulations and
use. Two focus group interviews with consumers were conducted; the participants
were recruited by the market research company Norstat and represented members
of the public. Each focus group included eight participants, and each interview
lasted approximately two hours. In one group, the participants were aged between
18 and 35 years, and in the other group, the participants were aged between 36 and
70 years. The qualitative material was recorded, transcribed and coded with the soft-
ware NVivo.

The quantitative data were gathered from a survey of Norwegian apple farm-
ers who were recruited from fruit warehouses in Norway. Of the 460 farmers who
received the questionnaire, 185 replied, but not all farmers replied to all questions.
An internet-based survey of 1010 consumers was also carried-out. The consumer
respondents were recruited through the market research company Norstat. For this
survey, Norstat ensured that the respondents were representative of the Norwegian
population in terms of location, age and gender.

The quantitative data were collated, summarized and analysed using an ordinary
least square regression analysis of the data from the consumer survey using the soft-
ware STATA.

Qualitative and Quantitative Results: Responsibility and Trust
The Responsibility of Farmers

When asked who they thought had the greatest responsibility for ensuring that
pesticides are used safely, the farmers, employees of the NFSA and participants
in the consumer focus groups quickly indicated farmers. In particular, the farm-
ers expressed that they had a great degree of responsibility. One farmer (female)
explained that farmers are responsible because they are the ones who use the pes-
ticides and that “you choose yourself whether you want to spray or not”. Another
farmer (male) claimed that “as long as pesticides are allowed, it is the farmer’s
responsibility to follow the criteria and rules that are set up; so, at the end of the
day, it is the one using the pesticides that has the responsibility”. Another farmer
expressed the opinion that when pesticides cause problems, it is because mistakes
were made by farmers and that it is not the fault of the NFSA.

This perspective is in line with what an NFSA employee described, i.e., the
authorities are responsible for ensuring that pesticides are safe to use, but farmers
are responsible for using them safely. Another NFSA employee (female) expressed
that those applying pesticides have duties and must fulfil certain criteria and that the
NFSA expect the farmers to “familiarize themselves with the various pesticides and
how they should be applied in a safe manner”.

The participants in the consumer focus group discussions also considered
farmers responsible for the application of pesticides. In line with the farmers
interviewed, one consumer (male, 54) explained that “it does not matter what the
NFSA does or what the market demand is, if the farmer misuses the pesticides,
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he is the one who is going to cause damage to the environment”. The consumer
groups also expressed that they had confidence in farmers. One participant
(female, 28) said she trusted farmers because among all different professions,
farmers are the ones who “think of the generations that will come after them”.
Other participants believed that farmers would not use pesticides unnecessarily as
this would be against their economic interest and would be throwing “money out
of the window”. However, some participants expressed that it was rather the regu-
latory system that enabled them to trust farmers. Some noted that farmer activi-
ties were controlled by the NFSA and wholesalers, preventing deviations from
the regulation. Furthermore, some consumers were uncertain whether the control
system really detected “rotten eggs” and what type of sanctions a farmer would
face if caught misusing pesticides. Although they believed that farmers would
keep their pesticide use within the rules and regulations, some consumers still
thought farmers would maximise profits at the expense of the environment if they
could within the regulations.

I trust that the farmer does what he should within the regulations and laws.
So, if he can spray with something and it is efficient for him, I think he will
do it even if it may be harmful to the environment. Male consumer (63).

One participant wondered to what extent farmers were forced to make short cuts
because of time constraints; others wondered how easy it was for farmers to be well
informed about all different types of pesticides and how they should be used.

All farmers interviewed expressed that they would only apply insecticides
when it was strictly necessary. One of the main reasons was the fear of killing
beneficial insects, which could lead to a build-up of populations of other harmful
insects that cause yield damage in later years. This finding reveals an economic
motivation for reduced pesticide use and one that requires knowledge regarding
the effects of pesticides on insect fauna and a longer-term perspective.

When you are spraying, you think about not killing insects, sparing the
bees and other beneficial insects; so, you do it late or early as a night spray-
ing; you don’t do it in the middle of the day (...). You know that the toxin
doesn’t separate between the different insects. It’s the harmful insects that
you want to do something about. Farmer (male), Hardanger.

Questions regarding trust in farmers were also raised in the consumer and
farmer surveys. The question asked was “To what extent do you think the follow-
ing statements are correct?”, followed by three different statements. The state-
ments and results are shown in Fig. 1.

The results show that most consumers trust that Norwegian apple farmers follow
the regulations concerning pesticide use, attempt to minimize the use of chemical
pesticides, and have good knowledge of pesticides. Respondents who believe that
farmers attempt to minimize pesticide use are fewer than those who believe that
farmers have good knowledge of pesticide use and follow the regulations, but the
difference is not large. The apple farmers expressed an even greater trust in each
other’s competence and propensity to follow regulations and minimize pesticide use.
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Consumer survey

Norwegian apple producers have good
knowledge about pesticides and how they
should be used

Norwegian apple producers try to limit the

use of chemical pesticides to a minimum

Norwegian apple producers follow the
regulations for pesticide use

0% 20% 40% 60% 80% 100%

| don't think it's correct I think it might not be correct
M Neither nor M | think it might be correct
M | think it's correct I don't know

Farmer survey

Norwegian apple producers have good
knowledge about pesticides and how they
should be used

Norwegian apple producers try to limit the

use of chemical pesticides to a minimum

Norwegian apple producers follow the
regulations for pesticide use

0% 20% 40% 60% 80% 100%

| don't think it's correct I think it might not be correct
M Neither nor M | think it might be correct
M | think it's correct I don't know

Fig. 1 Consumer (N=1010) and farmer (N =166) trust in Norwegian apple farmers’ use of pesticides

The Responsibility of Consumers

In the interviews, there was not always a spontaneous mention of consumers’
responsibility, and with the farmers and NFSA employees, it was necessary to ask
specifically about consumers. However, once the topic was introduced, all groups
mentioned consumers’ possible influence on pesticide use through the purchase
of organic food. The consumers emphasised the responsibility of consumers more
than the other groups, and one participant stated the following:

I think the ultimate power is with consumers. If we change our behaviour,
we will force the farmers to change their behaviour. If we only buy organic,
there will only be organic. Female consumer (45).
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The idea that growth in demand for organic apples can also lead to innovation
in new production methods without chemical pesticides was raised. One consumer
voiced that in the same way that the popularity of electric cars had accelerated the
development of car batteries, people’s wish to reduce pesticide use could have a sim-
ilar effect on apple production.

Among both farmers and NFSA employees, there was mention of how consumers
can influence pesticide use by purchasing food produced in Norway since regula-
tions for pesticides in Norway are sometimes stricter than those in countries from
which food is imported, particularly those outside the EU. Some farmers also men-
tioned consumers’ preferences for apples with a perfect appearance. One farmer
(male) said, “Of course, when they want to have this kind of A4 apple all the time,
to manage that, we have to apply some pesticides”. However, in this farmer’s opin-
ion, the demand for perfectness was also to some extent the responsibility of whole-
salers and retailers.

The consumer focus group participants noted several shortcomings in ascribing
responsibility to consumers. The lack of information regarding pesticides was often
mentioned along with the fact that people in general do not know about problems
with pesticides or the potential advantages of organic production.

The consumers also argued that controlling pesticide use cannot be made depend-
ent on people’s purchasing behaviour because “people always buy what is the cheap-
est”. Furthermore, as one participant noted, consumers already have many different
issues to consider when shopping, and it was considered too much to ask consum-
ers to take responsibility for pesticide use. Some focus group participants, there-
fore, expressed that it is better to reduce pesticide use through the legal and political
system.

People have enough with themselves and their wallet; so, maybe Big Brother
Government has to force people to do what is the best for everyone (...) There
is something about the big common decisions, administrations in our society,
it isn’t fair to put that on the shoulders of each and every one; someone up
there needs to take responsibility for that. Female consumer (32).

This line of thought indicates that ordinary citizens’ influence on pesticide use is
based on placing pressure on public authorities, such as through the voting system.
A central reason to have a democratically elected public authority is to be able to
make collective decisions for the common good.

There is something about that in each country, we choose someone to repre-
sent us (...), because that the bees survive is for our own good, and I trust that
those who govern do what is for our best as long as they are elected by us.
(...) You hope that the government takes responsibility because they have the
power to do it, to install the large measures. Female consumer (28).

Here, the participant expressed that it is the task of elected leaders to do what is
good and wished for by their voters. Therefore, to some extent, the responsibility
still lies with the individual but as a citizen of a community with voting power rather
than as an individual consumer with buying power.
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The Responsibility of Public Authorities

The responsibility of the public authorities was acknowledged by all groups inter-
viewed in our study. In the focus group interviews, the authorities were consid-
ered uniquely placed to gain an overview of the knowledge needed to formulate
adequate regulations regarding pesticide use. In addition, they have the power to
place constraints on farmers and pesticide manufacturers and sanction deviations
from rules and regulations.

The way I understand it, the only ones who can do something efficiently are
the ones who have the overview or control over the entire business, hence
the public authorities. (...) One particular farmer can spray less, but he
doesn’t control the other farmers. And, we can buy organic, but that’s not all
the others. Male consumer (63).

The NFSA employees described their responsibilities for approving only pes-
ticides that were considered safe and for writing pesticide use instructions that
farmers can easily understand, thus ensuring that they would be applied in safe
amounts. These responsibilities were also noted by some farmers, who empha-
sised the authority’s responsibility for giving them these instructions, such as
instructions regarding the time periods when pesticides are safe to use.

Several participants in the consumer focus groups expressed a high degree of
trust in the public authorities and expressed feelings of being “looked after” by
the government, which was ensuring that all food sold in Norway was controlled
and safe to eat.

I think that we live kind of in a «Nanny State». It’s a bit like Big Brother is
taking care, Norway is taking care: we can regulate that, you can take that
power away from me, take care of that, that’s fine. Female consumer (32).

Although they had the feeling that the public authorities were ensuring that
everything was safe, some consumer participants also felt that this was slightly
naive and that “we as well can be surprised” or that “history shows that the
authorities come running breathlessly after”. With reference to a current event of
contaminated drinking water in a nearby municipality, one participant (male, 57)
asked, “Why should this be different?”.

The survey of both consumers and farmers contained questions regarding trust
and confidence in the public authorities’ work in ensuring safe pesticide use. The
results are shown in Fig. 2. The question asked was “To what extent do you trust
that the regulations in Norway ensure that the use of pesticides safeguard...”, fol-
lowed by various environmental and health aspects that they could select.

The data show that the level of trust is high among both consumers and farm-
ers but substantially higher among farmers. Consumers place slightly less trust
in regulations to safeguard bees and other beneficial insects compared with con-
sumer health, producer health, water quality and soil life.

In addition to farmers, consumers and public authorities, other stakehold-
ers were also identified as responsible for safe pesticide use. It was noted that
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Consumer survey

Apple producer health

Consumer health

Bees and other beneficial insects

Water quality and soil life

0% 20% 40% 60% 80% 100%

No trust m A little trust M Neither nor M Some trust M Large degree of trust

Farmer survey

Apple producer health

Consumer health

Bees and other beneficial insects

Water quality and soil life

0% 20% 40% 60% 80% 100%

No trust m Alittle trust M Neither nor M Some trust M Large degree of trust

Fig.2 Consumer (N=1010) and farmer (N=166) survey answers regarding the extent to which they
trust that the regulations in Norway ensure that the use of pesticides safeguard health and environmental
aspects

pesticide manufacturers, importers and wholesalers exert some control over farm-
ers. Some consumer focus group participants noted the responsibility of research-
ers to discover the unintended and potentially harmful effects of pesticides. An
NFSA employee remarked that the agricultural advisory extension service, which
is the most important source of information for the farmers in Norway, has an
important responsibility. Finally, one farmer also expressed that wholesalers had
a responsibility to not price organic apples too high, making them too expensive
to purchase.
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Survey Results: Degree of Responsibility

In the questionnaire surveys, both farmers and consumers were asked who they
believed had the most responsibility to ensure that pesticides do not harm bees.
The question of responsibility was first posed as an open question. Of the 152
apple farmers who answered, only six said something other than “farmer”, “pro-
ducer” or similar. Eleven answered “farmer” along with someone else, such as
public authorities or pesticide producers. No respondent used the word “con-
sumer”. This result indicates that most Norwegian apple farmers first and fore-
most consider themselves the main stakeholder for responsible pesticide use.

When the question was asked openly in the consumer survey, the answers were
much more varied, with almost as many writing “public authorities” as “farmers”
or equivalent. Only 27 of the 1010 respondents used the word “consumer”, which
was mainly included along with another stakeholder.

The next survey question inquired about the degree to which public authori-
ties, farmers and consumers were responsible for ensuring that pesticides do not
harm bees. The results are shown in Fig. 3; 86% of the consumers thought public
authorities were responsible to a large or a very large degree, while 88% said the
same of farmers. Only 28% thought consumers had a responsibility to a large or a
very large degree.

The answers of the farmers were quite different. A much larger share of the
respondents (38%) did not think consumers had any responsibility, and only
3.6% thought consumers had a responsibility to a large or a very large degree.
In contrast to consumers, farmers consider themselves to have a higher degree of
responsibility than public authorities.

When asked to rank the responsibility of the three groups from 1 to 3 (Fig. 4),
58% of the consumers ranked public authorities as the most responsible, while
41% ranked farmers first. Only 2% ranked consumers as the most responsible. In
the farmer survey, 45% ranked public authorities first, while 51% ranked farmers
first, and 4% ranked consumers first.

The results show that consumers are considered as far less responsible for
pesticides harming bees than public authorities and farmers. Farmers and public
authorities are regarded as highly responsible by both consumers and farmers, but
farmers considered themselves more responsible than public authorities. When
asked to rank them, a larger share of the consumers placed public authorities
before farmers, whereas in the farmer survey, more ranked farmers before public
authorities.

These results indicate that it is difficult to determine who is considered to have
more responsibility, i.e., public authorities or farmers. However, consumers are
clearly considered the least responsible, especially by farmers. This finding indi-
cates that there is limited support for the neoliberal standpoint that consumers
should carry the responsibility for environmental outcomes through their pur-
chases. The results also show that apple farmers in Norway have strong feelings
of responsibility for ensuring that pesticide use does not harm bees.
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Consumer survey

Consumers

Farmers

Public authorities

0% 20% 40% 60% 80% 100%
Not at all To little degree M To some degree
M To a large degree M To a very large degree I Do not know

Farmer survey

Consumers

Farmers

Public authorities

0% 20% 40% 60% 80% 100%
Not at all To little degree M To some degree
M To a large degree M To a very large degree i Do not know

Fig.3 Consumer (N=1010) and farmer (N =155) survey results regarding the extent to which they think
consumers, farmers and public authorities have a responsibility to ensure that pesticides do not harm bees

Propensity of Consumers to Purchase Organic Food

The survey data were used to perform an ordinary least square (OLS) regression
analysis to study the effect of attitudes regarding trust and responsibility on the pro-
pensity for consumers to purchase organic food. Purchasing organic food is a con-
crete action that consumers can take to reduce pesticide use, and the aim of the study
was to determine whether this action may be influenced by feelings of responsibility
or, more precisely, whether attitudes regarding the responsibility of public authori-
ties, consumers and farmers and trust in farmers and public authorities influence the
inclination to purchase organic food.

In the analysis, the dependent variable was frequency of purchasing organic food
or food known to have been produced without the use of chemical pesticides. The
independent variables are shown in the appendix Table 2, which also provides the
summary statistics.
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Consumer su rvey

Consumers

Farmers

Public authorities

0% 20% 40% 60% 80% 100%

MRank1l mRank2 Rank 3

Farmer survey

Consumers

Farmers

Public authorities

0% 20% 40% 60% 80% 100%

MRank1 mRank2 Rank 3

Fig.4 Consumer (N=1010) and farmer (N=166) survey results regarding who they believed has the
largest responsibility

The mean frequency of organic purchases was quite low. Only 5% of the respond-
ents said that they purchase organic food “very often” or “always, if available”,
whereas 32% answered “never” or “seldom”. Notably, taste was the most important
factor when buying apples, but safety was almost equally important. Price and envi-
ronmentally friendly production methods had the same average, which was signifi-
cantly lower than of safety and taste. Table 1 shows the results of the OLS regres-
sion analysis.

The results show that the propensity to purchase organic food decreases with
increased trust in public authorities and farmers, whereas it increases with the degree
to which the respondents think that consumers are responsible for ensuring that pes-
ticides do not harm bees. It is not affected by attitudes regarding the responsibility
of farmers and public authorities. The frequency of organic purchases is also not
significantly affected by the extent to which price, taste and safe food are important
for a respondent when buying apples, but the more the respondents’ value that the
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Table 1 OLS regression results. Frequency of purchasing organic food as dependent variable

Variable name Coefficient Significance Standard
level deviation
Trust in authorities -0.11 * 0.04
Trust in farmers —0.10 wk 0.04
Attitude regarding consumer responsibility 0.10 ok 0.04
Attitude regarding farmer responsibility —0.03 0.06
Attitude regarding authorities’ responsibility 0.06 0.05
Importance: price —0.06 ° 0.04
Importance: taste —0.08 0.06
Importance: safety 0.09 0.06
Importance: environment 0.57 HAE 0.04
Education level 0.08 * 0.03
Age —-0.01 * 0.002
Gender 0.17 * 0.08
Income —0.001 0.002
Rural/urban -0.09 wE 0.03
Children yes/no 0.16 ° 0.09
Constant 1.80 HAk 0.51
R? 0.322
Number of observations 896

Significance levels: “***’ denotes p <0.001, “***<0.01, “*’ <0.05 *° *<0.1

apple was produced in an environmentally friendly way, the higher the propensity
to purchase organic, and this correlation is very strong. Respondents with a higher
education level, female respondents and more urbanized respondents have a higher
propensity to buy organic products. The frequency of buying organic food decreases
with age but is not significantly affected by income or having children. The results
indicate that buying organic food, to some extent, is a choice made by those who do
not trust that public authorities and farmers are taking their responsibility seriously
enough regarding environmental protection and who believe that consumers have a
responsibility for environmental problems, such as the disappearance of bees.

Discussion

Farmers, consumers and public authorities all have an influence on bee disappear-
ance caused by pesticide use, and therefore, all these groups hold a responsibility
in some form. The results of this study show that both consumers and farmers feel
responsible, but farmers feel much more responsible than consumers. Furthermore,
both consumers and farmers ascribe strong responsibility to public authorities, and it
is difficult to deduce from our study which of the two, i.e., farmers or public authori-
ties, is regarded as the most responsible for protecting bees. However, clearly, con-
sumers are ascribed very limited responsibility.
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In her study of responsibility for safe pesticide use in developing countries, Karls-
son (2007) found that there are two opposing assumptions. The first assumption is
that all pesticides pose a risk, and thus, the responsibility lies in public authorities
and pesticide-producing companies. The second opposing view is that all pesti-
cides are safe if they are used as prescribed, and thus, the responsibility is on farm-
ers. One reason why our survey results do not identify one main responsible actor
could be that the respondents have different perceptions regarding the risks related
to pesticides and the extent to which they are safe when used as prescribed. The
fact that most farmers in our survey noted their own responsibility in the first, open
question indicates that they adhere to the second view, i.e., pesticides are safe when
used as prescribed. However, when public authorities were mentioned specifically,
many famers seemed to be reminded that this stakeholder also has an important
responsibility.

Different perceived risks regarding pesticides can partly explain the results of the
OLS regression analysis, which showed that the self-reported frequency of purchas-
ing organic food is higher among consumers with a low trust in farmers and public
authorities. This result indicates that for some consumers, the risks posed by pes-
ticides are high, and they do not trust that farmers and public authorities are doing
enough to prevent damage. These consumers ascribe responsibility to themselves as
individuals and take action accordingly by purchasing food free from chemical syn-
thetic pesticides. These consumers can be considered acting according to the posi-
tion described by Neuteleers (2019), i.e., when the required level of justice is not
realised by means of institutions, we have a duty to fill the gap through “actions in
our personal lifestyle”. Our results confirm that only a small proportion of Norwe-
gian consumers purchase organic food on a regular basis. This finding could indicate
that consumer willingness to take responsibility is low, which contrasts the neolib-
eral doctrine to leave the fate of bees in the hands of the market forces. The results
could also be a sign that many Norwegian consumers do not assume this respon-
sibility because their trust in institutions is high. It could be that they do not think
that it is necessary to purchase organic food because the health and environmental
standard of conventional food is “good enough”, which is in line with Kvakkestad
et al. (2018). This finding is confirmed by the results showing that most respondents
trust that Norwegian apple farmers and public authorities safeguard environmental
and health outcomes.

It is beyond the scope of this study to judge whether enough is indeed being
performed to prevent harm to bees from the pesticides that are being used in Nor-
way. Several studies from other countries and at the international level find that the
pesticide regulation systems are flawed and that pesticides that can cause harm to
humans, animals and the environment have been authorised (Drivdal & van der
Sluijs, 2021; Hu, 2020; Milner & Boyd, 2017; Robinson et al., 2020). However,
there are also many examples of how public authorities, at different levels, have
taken measures to safeguard bees against pesticides. Pesticides that are dangerous
to bees have on several occasions been banned entirely, such as the recent bans of
neonicotinoids. Furthermore, the EU Directive on IPM has made it compulsory for
all farmers to think more critically about their pesticide use and prioritize preventive
measures. Public authorities have the power and, therefore, a responsibility to take
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such measures and softer measures, such as providing information to farmers regard-
ing the adverse consequences of pesticide use and alternative, less harmful methods
for pest control, such as biological control measures (Kvakkestad et al., 2020).

The public authorities’ ability to act and influence explains why they are con-
sidered highly responsible for bees, but they share this responsibility with farm-
ers. Farmers apply pesticides to their plants and make individual decisions regard-
ing what, when, how and how much to apply. The control that public authorities
can exert over farmers is limited, and farmers are entrusted to consider their own
responsibility and act accordingly. Therefore, it is reassuring to find that the apple
farmers who answered this survey almost unanimously identified themselves as
the main party responsible for safe pesticide use in the first, open question. It
remains to be determined whether the same attitudes are found among producers
in other sectors and other countries.

In conclusion, ensuring that pesticides do not harm bees is primarily a duty
shared by public authorities, who are responsible for ensuring safe pesticide regu-
lations and information, and farmers, who are responsible for following labels
and advice. Allowing consumers to carry full responsibility for bees will never
be efficient, but some consumers may still take responsibility by purchasing pes-
ticide-free food. One could also say that if other institutions are failing to fulfil
their responsibility for bees, individuals have a moral obligation to do so. As citi-
zens, according to (Rawls, 1999), consumers have a duty to obey just institutions
and promote just institutions not yet established. Promoting such just institutions
can be achieved through voting for responsible politicians and forming part of a
public opinion that signals that protecting the bees is a priority, even if it implies
extra costs for society. Purchasing organic food can signal the importance of pes-
ticide reduction to producers and public authorities, but this should not take focus
away from the importance of acting responsibly as citizens taking informed col-
lective action through public authorities.

Appendix

See Table 2.

@ Springer



13

Page 19 of 22

The Responsibility of Farmers, Public Authorities and Consumers. ..

0S

16

L

I
€0

81

—

S0
Tl
4!
S0
6°LT
Tl
01
L0
90
0l
80
L0

I'T

I'1

0l

€1

€0

8¢

S0

8y

(23

ge

Sy

oY

e

9v

Sy

0¢

6'¢

Le

£e

(soK 11 ‘ou :()) P[OYaSnOY Y} UI SUTAT] §] JOPUN UIP[IYD SABH

Selqequr 000z
uBy) SSI[ UM aIe [eIny,, :9g—(AemION ur K110 1sagxe] pue [eided oY) o[SQ :[ (Al NOA Op AIYM

(3ION 000°0T UT) SISQUISW P[OYAsNoY J[NPE JO IoquInu Aq PIPIAIP dWOIUT P[OYISNOH
91w O:RIN

. JOAQ] AJISIOATUN JE STEA INOJ UeY) QIOW,, ST G PUE [00YOS AIepu0das ST |
(.queytodwr K194, :¢ —  Jueyrodwr jou,, :T) Aem A[[eIUSWUOIIAUS UL

ur paonpoid udaq sey o[dde ayj jey ‘sojdde JurAnq are nok uaym Jurmoroy ayj st juerrodwr moy
(. Jueyzodwr K194, :G

— Jueytoduwr jou,, :7) sojdde SurAnq are nok uaym jed 03 oyes st 9dde oy yey 1 st Juerrodwr moy

(.queytodwr K194, :¢ —  Jueyrodwir jou,, : 1) sojdde Surdnq are nok uaym 9jse) st juejrodwr MOy

(.Jueytodwr A194,, :¢ —  Jueyrodwr jou,, :1) sojdde SuiAnq are nok uaym 9o11d st juerrodwr moy
(,.92139p Y31y ® 03,, G— [T I8 J0U,, :]) S99q WL.Iey Jou op sopronsad

Jo asn ay) Jey) a1nsuo 03 AJIqisuodsal v oaey senroyine o1jqnd Yury) nok op Ju9)Xa jeym O,
(,.92139p Y31y ® 03,, G—[[& J& J0U,, :]) S99q W.Iey Jou

op sopronsad Jo asn 9y} Jey) 2Isud 03 AIIqISU0dsar B 9ABY SIOWLIR] YUIY) NOK Op JUXS Jeym OF,
(..92139p Y31y © 03,, G—[[B I8 JOU,, :]) S99q WLy Jou Op

sopronsad Jo asn ay) Jey) 2Insua 0} AJ[IqIsuodsal B 9ALY SIOWNSUOD YUIY) NOK Op JU)XA Jeym OF,
(, 3991100
ST J1 YUIY} 1,,:G -,J091I00 10U ST 31 UIY) [,,:T) ¢, WNWIUTW € 0} Sopronsad [eorwayd Jo 9sn oy JIwI|

0) A1y s100npoid opdde uerSomIoN], :1091109 SI JUSWAIL]S TUIMO[[O] Y} JUIY) NOA Op U)X Jeym O],
(. 3091100 A19301d
-wo9,,:G -, 991109 [[e Je JoU,,:]) /, JUSWUOIIAUD ) 0} ULIRY PIsSNed Jou sey Jed | pooj ay) Suronp

-o1d jer) 2Ins oYW SONLIOYINE Ay} ey ISNI) ], 1991100 JUSWIA)RIS SUIMO[[O] Y] ST JUI)XD JeyM Of,
(.Iqe[reA® J1 ‘SKeMR,,:/ - J0AU,, T) (soptonsad

[eITWAYD JO 3sn InOYIIM paonpoid usaq sey mouy nok pooj Jo ‘pooj dTuesio Anq nok op usljo Moy

ouy/sok uaIp[Iy)

ueqIn/[erny
Quoou]

Iopuon

a3y

[9AQ] uoneonpy

juawruoIIAUH HOOE.SHOQEH

Ky9yes :ooueyrodwy
Qise], :9ouejrodwy

Qo114 :ooueytoduy
Anqqisuodsar sanuoyine orqnd opmmy
Aypiqisuodsar Jouney opminy

Aymiqrsuodsar rownsuod apmmy

SIoULIR ISNI,

sonLIoyINe IS,

Surseyoind orueSio Aouanbarg

XeJN UIA A9 'PIS UBS\

uonsanQ)

QUWIBU J[QRIIEA

(POpNJoXa 2Tk SIoMSUE , MOUY 10U 0(J,,) (968 = N) SISA[eUE UI Pasn S9[QRLIBA SOTSTIES ATewwing g 3jqe|

pringer

As



13 Page 20 of 22 A. B. Milford et al.

Acknowledgements The study was funded by the Norwegian Research Council through the PlantValue
project (project number 268273). We would like to thank Dr. Roma Gwynn for valuable comments and
input.

Funding Open access funding provided by Norwegian Institute of Bioeconomy Research. The Norwe-
gian Research Council, project number 268273.

Data Availability The data material from the consumer survey can be made available upon request. The
data from the producer survey are confidential.

Declarations
Confilicts of interest The authors declare to have no conflict of interest.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other third party material in this article
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission
directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licen
ses/by/4.0/.

References

Barzman, M., Barberi, P., Birch, A. N. E., Boonekamp, P., Dachbrodt-Saaydeh, S., Graf, B., Hommel,
B., Jensen, J. E., Kiss, J., Kudsk, P., Lamichhane, J. R., Messéan, A., Moonen, A.-C., Ratna-
dass, A., Ricci, P., Sarah, J.-L., & Sattin, M. (2015). Eight principles of integrated pest man-
agement. Agronomy for Sustainable Development, 35(4), 1199-1215. https://doi.org/10.1007/
$13593-015-0327-9

Bickerstaff, K., Simmons, P., & Pidgeon, N. (2008). Constructing responsibilities for risk: Negotiating
citizen-state relationships. Environment and Planning A, 40(6), 1312—1330. https://doi.org/10.1068/
a39150

Biesmeijer, J. C., Roberts, S. P. M., Reemer, M., Ohlemiiller, R., Edwards, M., Peeters, T., Schaffers, A.
P, Potts, S. G., Kleukers, R., Thomas, C. D., Settele, J., & Kunin, W. E. (2006). Parallel declines
in pollinators and insect-pollinated plants in Britain and the Netherlands. Science, 313(5785), 351-
354. https://doi.org/10.1126/science.1127863

Blitzer, E. J., Gibbs, J., Park, M. G., & Danforth, B. N. (2016). Pollination services for apple are depend-
ent on diverse wild bee communities. Agriculture, Ecosystems & Environment, 221, 1-7. https://doi.
org/10.1016/j.agee.2016.01.004

Bommarco, R., Lundin, O., Smith, H. G., & Rundl6f, M. (2012). Drastic historic shifts in bumble-bee
community composition in Sweden. Proceedings of the Royal Society B: Biological Sciences,
279(1727), 309-315. https://doi.org/10.1098/rspb.2011.0647

Brandt, A., Gorenflo, A., Siede, R., Meixner, M., & Biichler, R. (2016). The neonicotinoids thiacloprid,
imidacloprid, and clothianidin affect the immunocompetence of honey bees (Apis mellifera L.).
Journal of Insect Physiology, 86, 40—47. https://doi.org/10.1016/j.jinsphys.2016.01.001

Burchell, G. (1993). Liberal government and techniques of the self. Economy and Society, 22(3), 267—
282. https://doi.org/10.1080/03085149300000018

Cameron, S. A., Lozier, J. D., Strange, J. P., Koch, J. B., Cordes, N., Solter, L. F., & Griswold, T. L.
(2011). Patterns of widespread decline in North American bumble bees. Proceedings of the National
Academy of Sciences, 108(2), 662—667. https://doi.org/10.1073/pnas.1014743108

Caney, S. (2014). Two kinds of climate justice: Avoiding harm and sharing burdens. Journal of Political
Philosophy, 22(2), 125-149. https://doi.org/10.1111/jopp.12030

@ Springer


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s13593-015-0327-9
https://doi.org/10.1007/s13593-015-0327-9
https://doi.org/10.1068/a39150
https://doi.org/10.1068/a39150
https://doi.org/10.1126/science.1127863
https://doi.org/10.1016/j.agee.2016.01.004
https://doi.org/10.1016/j.agee.2016.01.004
https://doi.org/10.1098/rspb.2011.0647
https://doi.org/10.1016/j.jinsphys.2016.01.001
https://doi.org/10.1080/03085149300000018
https://doi.org/10.1073/pnas.1014743108
https://doi.org/10.1111/jopp.12030

The Responsibility of Farmers, Public Authorities and Consumers. .. Page210f22 13

Conrad, K. F., Warren, M. S., Fox, R., Parsons, M. S., & Woiwod, 1. P. (2006). Rapid declines of com-
mon, widespread British moths provide evidence of an insect biodiversity crisis. Biological Conser-
vation, 132(3), 279-291. https://doi.org/10.1016/j.biocon.2006.04.020

Cox-Foster, D. L., Conlan, S., Holmes, E. C., Palacios, G., Evans, J. D., Moran, N. A., Quan, P.-L.,
Briese, T., Hornig, M., Geiser, D. M., Martinson, V., vanEngelsdorp, D., Kalkstein, A. L., Drysdale,
A., Hui, J., Zhai, J., Cui, L., Hutchison, S. K., Simons, J. F., ... Lipkin, W. L. (2007). A Metagen-
omic survey of microbes in honey bee colony collapse disorder. Science, 318(5848), 283-287.
https://doi.org/10.1126/science.1146498

Dirzo, R., Young, H. S., Galetti, M., Ceballos, G., Isaac, N. J. B., & Collen, B. (2014). Defaunation in the
Anthropocene. Science, 345(6195), 401-406. https://doi.org/10.1126/science.1251817

Drivdal, L., & van der Sluijs, J. P. (2021). Pollinator conservation requires a stronger and broader applica-
tion of the precautionary principle. Current Opinion in Insect Science, 46, 95-105. https://doi.org/
10.1016/j.c0is.2021.04.005

Guthman, J. (2007). The Polanyian way? Voluntary food labels as neoliberal governance. Antipode,
39(3), 456-478.

Eden, S. E. (1993). Individual environmental responsibility and its role in public environmentalism. Envi-
ronment and Planning A, 25, 1743-1758.

Hallmann, C. A., Sorg, M., Jongejans, E., Siepel, H., Hofland, N., Schwan, H., Stenmans, W., Miiller, A.,
Sumser, H., Horren, T., Goulson, D., & de Kroon, H. (2017). More than 75 percent decline over 27
years in total flying insect biomass in protected areas. PLoS ONE, 12(10), e0185809. https://doi.org/
10.1371/journal.pone.0185809

Hamlyn, O. (2019). Shadow zones: transparency and pesticides regulation in The European Union. Cam-
bridge Yearbook of European Legal Studies, 21, 243-272.

Henry, M., Béguin, M., Requier, F., Rollin, O., Odoux, J.-F., Aupinel, P., Aptel, J., Tchamitchian, S., &
Decourtye, A. (2012). A Common pesticide decreases foraging success and survival in honey bees.
Science, 336(6079), 348-350. https://doi.org/10.1126/science.1215039

Holzschuh, A., Dudenhoffer, J.-H., & Tscharntke, T. (2012). Landscapes with wild bee habitats enhance
pollination, fruit set and yield of sweet cherry. Biological Conservation, 153, 101-107. https://doi.
org/10.1016/j.biocon.2012.04.032

Hu, Z. P. (2020). What socio-economic and political factors lead to global pesticide dependence? A criti-
cal review from a social science perspective. International Journal of Environmental Research and
Public Health, 17(21). ARTN 81109, https://doi.org/10.3390/ijerph17218119

IPBES. 2016. The assessment report on pollinators, pollination and food production. Retrieved on 14 Oct
2020 from https://www.ipbes.net/assessment-reports/pollinators

Johnston, J., & Szabo, M. (2011). Reflexivity and the whole foods market consumer: The lived experi-
ence of shopping for change. Agriculture and Human Values, 28(3), 303-319. https://doi.org/10.
1007/s10460-010-9283-9

Karlsson, S.I. (2007). Allocating responsibilities in multi-level governance for sustainable development.
International Journal of Social Economics, 34(1/2), 103—126. https://doi.org/10.1108/0306829071
0723390

Van Klink, R. (2020). Meta-analysis reveals declines in terrestrial but increases in freshwater
insect abundances (vol 370, eabf1915, 2020). Science, 370(6521), 1175-1175. <Go to ISI>://
WOS:000596071300024

Kvakkestad, V., Berglann, H., Refsgaard, K., & Flaten, O. (2018). Citizen and consumer evaluation of
organic food and farming in Norway. Organic Agriculture, 8(2), 87-103.

Kvakkestad, V., Sundbye, A., Gwynn, R., & Klingen, 1. (2020). Authorization of microbial plant pro-
tection products in the Scandinavian countries: A comparative analysis. Environmental Science &
Policy, 106, 115-124. https://doi.org/10.1016/j.envsci.2020.01.017

Lofmarck, E., Uggla, Y., & Lidskog, R. (2017). Freedom with what? Interpretations of “responsibility” in
Swedish forestry practice. Forest Policy and Economics, 75, 34—40. https://doi.org/10.1016/j.forpol.
2016.12.004

Milner, A. M., & Boyd, I. L. (2017). Toward pesticidovigilance Can lessons from pharmaceutical moni-
toring help to improve pesticide regulation? Science, 357(6357), 1232—1234. https://doi.org/10.
1126/science.aan2683

Mohring, N., Ingold, K., Kudsk, P., Martin-Laurent, F., Niggli, U., Siegrist, M., Studer, B., Walter, A., &
Finger, R. (2020). Pathways for advancing pesticide policies. Nature Food, 1(9), 535-540. https://
doi.org/10.1038/s43016-020-00141-4

@ Springer


https://doi.org/10.1016/j.biocon.2006.04.020
https://doi.org/10.1126/science.1146498
https://doi.org/10.1126/science.1251817
https://doi.org/10.1016/j.cois.2021.04.005
https://doi.org/10.1016/j.cois.2021.04.005
https://doi.org/10.1371/journal.pone.0185809
https://doi.org/10.1371/journal.pone.0185809
https://doi.org/10.1126/science.1215039
https://doi.org/10.1016/j.biocon.2012.04.032
https://doi.org/10.1016/j.biocon.2012.04.032
https://doi.org/10.3390/ijerph17218119
https://www.ipbes.net/assessment-reports/pollinators
https://doi.org/10.1007/s10460-010-9283-9
https://doi.org/10.1007/s10460-010-9283-9
https://doi.org/10.1108/03068290710723390
https://doi.org/10.1108/03068290710723390
https://doi.org/10.1016/j.envsci.2020.01.017
https://doi.org/10.1016/j.forpol.2016.12.004
https://doi.org/10.1016/j.forpol.2016.12.004
https://doi.org/10.1126/science.aan2683
https://doi.org/10.1126/science.aan2683
https://doi.org/10.1038/s43016-020-00141-4
https://doi.org/10.1038/s43016-020-00141-4

13 Page 22 of 22 A. B. Milford et al.

Moisander, J. (2007). Motivational complexity of green consumerism. International Journal of Con-
sumer Studies, 31(4), 404-409.

Neuteleers, S. (2019). Why be cautious with advocating private environmental duties? Towards a coop-
erative ethos and expressive reasons. Journal of Agricultural & Environmental Ethics, 32(4), 547—
568. https://doi.org/10.1007/s10806-019-09790-3

Pellizzoni, L. (2004). Responsibility and environmental governance. Environmental Politics, 13(3), 541—
565. https://doi.org/10.1080/0964401042000229034

Rawls, J. (1999). A theory of justice (Rev. ed.). Belknap Press of Harvard University Press.

Robinson, C., Portier, C. J., Cavoski, A., Mesnage, R., Roger, A., Clausing, P., Whaley, P., Muilerman,
H., & Lyssimachou, A. (2020). Achieving a high level of protection from pesticides in Europe:
Problems with the current risk assessment procedure and solutions. European Journal of Risk Regu-
lation, 11(3), 450-480. https://doi.org/10.1017/err.2020.18

Rundlof, M., Andersson, G. K. S., Bommarco, R., Fries, 1., Hederstrom, V., Herbertsson, L., Jonsson, O.,
Klatt, B. K., Pedersen, T. R., Yourstone, J., & Smith, H. G. (2015). Seed coating with a neonico-
tinoid insecticide negatively affects wild bees. Nature, 521(7550), 77-80. https://doi.org/10.1038/
nature14420

Sanchez-Bayo, F., & Wyckhuys, K. A. G. (2019). Worldwide decline of the entomofauna: A review of its
drivers. Biological Conservation, 232, 8-27. https://doi.org/10.1016/j.biocon.2019.01.020

Schlenker, B. R., Britt, T. W., Pennington, J., Murphy, R., & Doherty, K. (1994). The triangle model
of responsibility. Psychological Review, 101(4), 632—652. https://doi.org/10.1037/0033-295x.101.4.
632

Shamir, R. (2008). The age of responsibilization: On market-embedded morality. Economy and Society,
37(1), 1-19. https://doi.org/10.1080/03085140701760833

Stanley, D. A., Garratt, M. P. D., Wickens, J. B., Wickens, V. J., Potts, S. G., & Raine, N. E. (2015). Neo-
nicotinoid pesticide exposure impairs crop pollination services provided by bumblebees. Nature,
528, 548. https://doi.org/10.1038/nature 16167

Storck, V., Karpouzas, D. G., & Matin-Laurent, F. (2017). Towards a better pesticide policy for the Euro-
pean Union. Science of the Total Environment, 575, 1027-1033. https://doi.org/10.1016/j.scitotenv.
2016.09.167

Sulemana, I., & James, H. S. (2014). Farmer identity, ethical attitudes and environmental practices. Eco-
logical Economics, 98, 49-61. https://doi.org/10.1016/j.ecolecon.2013.12.011

Wells, V. K., Ponting, C. A., & Peattie, K. (2011). Behaviour and climate change: Consumer perceptions
of responsibility. Journal of Marketing Management, 27(7-8), 808-833.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps
and institutional affiliations.

Authors and Affiliations

Anna Birgitte Milford'® . Bjern Arild Hatteland? - Lars @ystein Ursin3

Bjgrn Arild Hatteland
Bjorn.Hatteland @nibio.no

Lars @ystein Ursin

Lars.ursin@ntnu.no

Division of Food Production and Society, NIBIO (Norwegian Institute of Bioeconomy
Research), Bergen, Norway

Division of Biotechnology and Plant Health, NIBIO (Norwegian Institute of Bioeconomy
Research), Bergen, Norway

Department of Philosophy and Religious Studies, NTNU (Norwegian University of Science
and Technology), Trondheim, Norway

@ Springer


https://doi.org/10.1007/s10806-019-09790-3
https://doi.org/10.1080/0964401042000229034
https://doi.org/10.1017/err.2020.18
https://doi.org/10.1038/nature14420
https://doi.org/10.1038/nature14420
https://doi.org/10.1016/j.biocon.2019.01.020
https://doi.org/10.1037/0033-295x.101.4.632
https://doi.org/10.1037/0033-295x.101.4.632
https://doi.org/10.1080/03085140701760833
https://doi.org/10.1038/nature16167
https://doi.org/10.1016/j.scitotenv.2016.09.167
https://doi.org/10.1016/j.scitotenv.2016.09.167
https://doi.org/10.1016/j.ecolecon.2013.12.011
http://orcid.org/0000-0002-1042-5497
http://orcid.org/0000-0001-5892-2823

	The Responsibility of Farmers, Public Authorities and Consumers for Safeguarding Bees Against Harmful Pesticides
	Abstract
	Introduction
	Background
	The Question of Responsibility
	Methodology
	Qualitative and Quantitative Results: Responsibility and Trust
	The Responsibility of Farmers
	The Responsibility of Consumers
	The Responsibility of Public Authorities

	Survey Results: Degree of Responsibility
	Propensity of Consumers to Purchase Organic Food
	Discussion
	Acknowledgements 
	References




