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Keywords: Dominant agricultural practices are widely recognised as one of many factors leading to severe declines in honey
Beekeepers bees and other pollinators. Improving the agri-environment for pollinators and other species is an urgent
Pollinators

ecological priority. Beekeepers have long been at the forefront of recognising agricultural and environmental
challenges to their bees; many of these also impact other pollinators. As the UK moves towards a post-Brexit
agricultural policy, this should be an excellent time for beekeepers’ observations and concerns to be recog-
nised, and contribute to a system where farmers and land managers ensure the delivery of ‘public goods’.
However, evidence suggests significant obstacles to effectively co-producing agricultural policy that ensures
pollinator wellbeing. This paper is based on archival and interview data on long-term beekeepers throughout the
UK. Beekeepers’ past experience of engaging with agricultural, and pollinator health policy stakeholders high-
lights significant obstacles to effective co-production of policy. Beekeepers’ experiential observations are
commonly dismissed as anecdotal, and subsequently irrelevant knowledge, according to scientifically and
politically acknowledged epistemological categories. Multiple stakeholders in agriculture and land management
have opposing priorities, and unequal access to power. This presents significant challenges to government efforts
to overcome boundaries and co-produce actionable policy. Internationally, significant steps have been made to
incorporate hybrid knowledge, and its associated value systems into environmental governance. Developing
agricultural policy which acknowledges and incorporates multiple forms of evidence and pro-environmental
values is necessary for a successful post-Brexit agricultural system focused on Environmental Land Manage-

Knowledge politics
Agricultural policy
Food systems
Environmental values

ment, public goods, and multiple values of nature.

1. Introduction

Dramatic declines of honey bees in the early 2000s prompted intense
scientific investigation, and subsequent policy responses, due to their
central role in the agricultural landscape (Hall and Steiner, 2019; Pettis
and Delaplane, 2010). While some factors linked to their decline are
particularly problematic for honey bees (Neumann and Blacquiere
2017), they and other pollinators experience many common challenges
to health and wellbeing. Honey bee decline is concurrent with a wider
decline in pollinators, which is a matter of serious concern due to its
implications for biodiversity (Brown and Paxton, 2009) and food secu-
rity (Aizen et al., 2009). This decline is driven by a series of factors,
including land use and agricultural practices (Potts et al., 2010). The
contemporary agricultural landscape is seen as highly challenging for
pollinators, due to the widespread use of agrochemicals and the loss of
pollinator habitat and forage associated with large-scale monocrop
cultivation (Sanchez-Bayo and Wyckhuys, 2019). Improving floral
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resources and diversity within the agricultural landscape is recognised
as important for pollinator wellbeing (Durant and Otto, 2019). For
years, the UK agricultural policy was that of Europe’s Common Agri-
cultural Policy (CAP). The challenge of balancing food production with
biodiversity and environmental sustainability has driven the develop-
ment of agri-environment schemes (AES) central to CAP reforms (Tyl-
lianakis and Martin-Ortega, 2021), although some analysts note
shortcomings of many AES in resolving these tensions (Batary et al.,
2015). Since leaving the EU, the UK has been developing its post-Brexit
agricultural policy, with some observers questioning how the UK will
manage tensions between food production and environmental aims that,
previously, were supposed to be addressed through CAP (Arnott et al.,
2021). In the new UK system, farmers will receive ‘public money for
public goods’; this approach aims to prioritise environmentally benefi-
cial land management within the agricultural sector (Bateman and
Balmford, 2018). Pollinator well-being is one of many such ‘public
goods’ that could be supported by these new Environmental Land
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Management Schemes (ELMS) (Burkle et al., 2017). To deliver the
environmentally transformative ambitions of ELMS, there is a stated
recognition of the importance of co-production of agricultural policy,
with farmers and land managers being actively encouraged to partici-
pate in designing new policies and planning their implementation
(Defra, 2018, 2020).

This shift in agricultural policy priorities, coupled with already
extant pollinator protection policies which position beekeepers as both
monitors and stewards of pollinator wellbeing (Maderson and
Wynne-Jones, 2016), suggests a potentially effective avenue for incor-
porating beekeepers’ environmental observations into agricultural pol-
icy. Integrating beekeepers’ insights and perspectives would resonate
with wider calls for the co-production of policy, particularly in the
context of efforts to develop sustainable socio-ecological transitions
(Hill et al., 2020). Co-production and co-design are well-established in
academic literature and research and generally suggest stakeholder
engagement at all stages of a research project (Norstrom et al., 2020), or
policy formation (Edelenbos et al., 2011). While the current emphasis on
greater inclusivity in agricultural policy is promising, understanding
past and present obstacles which limit effective engagement with
different communities’ knowledge, environmental insights and concerns
will be necessary to ensure that future policy initiatives are not limited
by previous failings. Designing and implementing environmental policy
requires actively engaging with different communities’ sense of risk and
threat, which is interpreted differently by scientists, policy-makers and
other stakeholders (Urquhart et al., 2017). At times, evidence-based
policy making has been criticised on the grounds of its prioritising sci-
entific understandings, and assuming decisions are being made in a
realm of certainty and clarity that is not representative of the contexts
where policies are applied (Ansell and Geyer, 2016). The methods un-
derpinning this approach to policy-making often prioritise experimental
findings from randomised controlled trials, which are recognised by
many stakeholders as insufficient in reflecting real-world complexity
(Cowen et al., 2017). This is particularly relevant to bee and pollinator
health, where laboratory studies often fail to represent field realities as
experienced by bees, and managed by beekeepers (Suryanarayanan
et al.,, 2018). Agri-environmental policy must respond to a complex
physical and political context, marked by knowledge gaps (Dicks et al.,
2013; Durant, 2020), uncertainty (Maxim and van der Sluijs, 2007), and
conflicting priorities (Dicks et al., 2013). Notable obstacles to successful
coproduction of environmental policy include a tendency to ignore
unequal power dynamics in the process (Turnhout et al., 2020), priori-
tising the perspective of those who ‘speak the same language’ as those in
power (Edelenbos et al., 2011), and a common failure to engage with
those individuals or groups who may be harder to reach (Hurley et al.,
2022). Communities’ land management practices and understandings
may also be motivated by relational and/or cultural values, which may
not be addressed within environmental policies (Chapman et al., 2019;
Raatikainen and Barron, 2017). Local communities and traditional land
users often have environmental values which are fundamental to their
natural resource use and understanding; these values are overlooked
when their knowledge is decontextualised and quantified by
policy-makers (Nadasdy, 1999; Joa et al., 2018; Mathevet et al., 2018).

This paper uses archival and interview data to explore historic and
systemic barriers to effectively co-producing policy with beekeepers.
This paper will discuss the role of beekeepers in monitoring and influ-
encing historical and current agricultural and pollinator policy, as well
as their observations on policy successes and shortcomings. The past ten
years have seen a significant range of policy responses to bee and other
pollinator decline (Vanegas, 2017; Maderson and Wynne-Jones, 2016;
Hall and Steiner, 2019); many highlight the role of beekeepers in
monitoring and protecting pollinators. Beekeepers’ perspectives on the
policy-making process, and the impact and potential of these policies, is
relevant when devising future agricultural and land management pol-
icies (Galbraith et al., 2017). Beekeepers’ environmental knowledge,
their embeddedness within the agricultural landscape, and the current
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emphasis on co-producing agricultural policy, suggests an opportunity
for successful engagement with a distinctive environmental public,
whose knowledge and values emanating from their tacit practice have
much to contribute to reformed agri-environmental policy. Successfully
incorporating diverse knowledge forms into policies designed to counter
biodiversity loss, such as pollinator decline, will require participatory
mechanisms that support shared governance, and acknowledge the
multiple relationships between people and nature (Hill et al., 2020).
This paper finds that the situated, multi-factorial knowledge of the
beekeeping community often supports calls for a broader systemic
transition of both the agricultural, and wider food systems. While the
current move towards ELMS may create opportunities in the policy
realm for beekeepers’ knowledge to be used more effectively in
agri-environmental policy, previous obstacles limiting successful
co-production should be considered, to ensure that they are learned
from and overcome in future.

2. Background
2.1. Pollinators, beekeepers and agriculture

The decline of bees and other pollinators has sparked significant
concerns due to the implications for agricultural productivity (Gallai
et al., 2009), and biodiversity (Allen-Wardell et al., 1998; Powney et al.,
2019). As well as the financial significance of pollinators to agricultural
yield (Gallai et al., 2009), many insect-pollinated crops are nutritionally
important, providing a wide range of vitamins and minerals (Eilers et al.,
2011). There are insufficient honeybees across Europe to ensure
maximum crop yields of pollinator-dependent crops; wild pollinator
populations are not seen as adequate in number to ensure pollination
levels (Breeze et al., 2014). While much of agriculture is dependent on
pollinators, the contemporary industrial agricultural landscape is highly
problematic for many of them, due to the ubiquitous use of agrochem-
icals, and the loss of forage quantity and diversity (Potts et al., 2010;
Sanchez-Bayo and Wyckhuys, 2019). The past 30 years have been
notably challenging for beekeepers and bees,' with the challenges of
Varroa mites, associated viruses, and Colony Collapse Disorder all
contributing to increases in public awareness of bees and their envi-
ronmental significance (Althaus et al., 2021).

As the industrial food system is seen as a challenge to global envi-
ronmental thresholds (Pretty, 2008; Kennedy et al., 2021), so is polli-
nator decline increasingly situated as a manifestation of the
Anthropocene (Marshman, 2019). Pollination is seen as having transi-
tioned from unmanaged ecological processes which frequently benefit
humans and agriculture as a ‘free gift of nature’, to a managed com-
modity, which emphasises the economic value of species to the wider
industrial agricultural system (Ellis et al., 2020). Bees, and wider
pollinator wellbeing, face significant threats from the contemporary
agricultural system, with tensions growing between beekeepers, and
contemporary agriculture (Cilia, 2019; Durant and Otto, 2019). As the
need for transformation of the agricultural system grows more apparent,
the question of epistemological bases for decision-making, and how to
develop more sustainable agricultural policies, raises important ques-
tions as to how to utilise beekeepers’ hybrid environmental knowledge.
Such knowledge combines tacit, locally specific experiential knowledge
with scientific information, and is increasingly valued within agricul-
tural assessments and those working with farmers (Girard and Claude
Paraponaris, 2015; Barbero-Sierra et al., 2017). Tacit environmental
knowledge is often embedded in value systems that are inextricably
linked to such practices (Nadasdy, 1999; Joa et al., 2018). A sustainable

1 There are thousands of species of bees. When the term ‘bee’ is used in this
paper, unless otherwise stated, it is referring to Apis mellifera, commonly known
as the honey bee. The factors contributing to pollinator decline affect many
other bees and pollinators, as well as honey bees.
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transformation of the agri-environment will require engagement with
values and motivations, which are often complex, relational and rooted
in personal concepts of stewardship and responsibility (Chapman et al.,
2019; Hinrichs, 2014). Actively supporting pollinator conservation is
often motivated by, and grounded in an individual’s values, which can
be targeted to encourage people to take actions on behalf of pollinators
(Knapp et al., 2021). Beekeepers work at the interface between bees,
agriculture, and scientific understanding of pollinator health (Andrews,
2019; Donkersley et al., 2020). Through their practice, beekeepers
engage with multiple categories of stakeholders in the changing
agri-environment (Phillips, 2014). Their positioning, coupled with their
environmental knowledge and values, generates a unique perspective
which, if engaged with successfully, holds the potential to inform and
enrich current and future land use policy.

2.2. Beekeepers, scientists and policy-makers: epistemological tensions

In an effort to understand the scale, and the causes of honeybee
decline, as well as other factors associated with bee health and behav-
iour, there has been a dramatic increase of research on honeybee health
in the past 30 years. Elements of beekeepers’ knowledge have been
utilised in some of this research, in the form of various citizen science
surveys, which have collected extensive data from beekeepers on colony
numbers, foraging patterns, and, increasingly, beekeepers’ practices and
motivations (Van der Steen and Brodschneider, 2015, Thoms et al.,
2019). While this data has supported increased knowledge of some as-
pects of bee health and behaviour (Seitz et al., 2016; Jones et al., 2021),
there are concerns about the limited capacity of such research to fully
engage with the multiplicity of factors and complex causality driving
challenges to bee health; in contrast, fluid, situated multifactorial un-
derstandings are the practical hallmark of beekeepers’ experiential
knowledge (Sponsler et al., 2019).

Recent debates on the role of systemic insecticides known as neon-
icotinoids, or neonics, on honeybee (and other invertebrate) health
exemplify the challenges in scientifically identifying, and subsequently
developing policy responses to complex, ambiguous, and sub-lethal
impacts on bee health (Maxim and Van der Sluijs, 2007, Van der Sluijs
etal., 2013, David et al., 2016). For years, many beekeepers have argued
for restrictions on neonics, but other stakeholders have countered their
concerns with the argument that there was a lack of proof of neonics
harming bees (Suryanarayanan and Kleinman, 2013). The neonic debate
is indicative of a wider recurrent tension between communities which
recommend following the Precautionary Principle, and a policy envi-
ronment which relies upon definitive evidence (Harrison, 2006; Udovyk,
2014) which is not always appropriate to the challenges facing polli-
nator wellbeing. Contemporary challenges to pollinator health are
complex, with a network of causes interacting and driving the success or
failure of a colony (Potts et al., 2010; Phillips, 2014;). Bee health is
primarily investigated within the context of a scientific model of envi-
ronmental health and ecotoxicology, where individual compounds are
tested for specific impacts, and questions of pesticide load and impact
require complex assessments (Kudsk et al., 2018). Beekeepers’ systemic
observations on bee health have long been seen as subservient to sci-
entific confirmation of causality, which is challenging in any chemical
analysis for toxicity (Maxim and Van der Sluijs, 2007; Suryanarayanan,
2013). Scientifcally proving toxicity has grown increasingly challenging
given the sub-lethal but still problematic effects of contemporary agro-
chemicals such as neonicotinoids (Lu et al., 2014), which do not cause
the immediate lethal effects associated with earlier common agro-
chemicals, such as many organophosphates (Pimentel et al., 1992).

More recent efforts to develop experiments which reflect real-world
challenges to bee health note the importance of collaborations which
incorporate beekeepers’ knowledge, and unite different stakeholder
communities to co-produce environmental understandings (Suryanar-
ayanan et al., 2018; Kleinman and Suryanarayanan, 2019). While this
can result in improved experimental design and more nuanced research,
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it still prioritises an epidemiological understanding of bee health. Those
beekeepers who identify large-scale land use and food system change as
the key drivers necessary to improve bee health may struggle to have
these wider concerns addressed by scientists and policy-makers
(Andrews, 2019; Cilia, 2019).

There is a consistent underlying tension in efforts to engage science
and policy with diverse forms of knowledge, and situated values, in a
way to reverse threats to pollinators. Epidemiological models emphasise
rigour, precision, standardisation and objectivity (Suryanarayanan,
2013). Such data is prioritised within evidence-based policy making,
which emphasises a positivist interpretation of a world that is far more
complex than the evidence suggests (Parsons, 2002). In contrast, polli-
nator decline is taking place in a countryside that must be understood
with embodied knowledge (Carolan, 2008), where ‘mind is body, con-
sciousness is corporeal, and thinking is sensuous’. Scott (2008), notes
the recurrent inability for modern agronomic science to incorporate
knowledge created outside its paradigm; an emphasis on controlling all
variables except the one or two under investigation result in research
that is often seen as being of limited relevance to those land workers
whose practice necessitates a constant iterative engagement with com-
plex interactions and unexpected events (Scott, 2008).

The embodied nature of knowledge is recognised as a potentially
valuable component of understanding environmental challenges and
complexities (Brace and Geoghegan, 2010). Beekeepers generate and
apply locally situated knowledge of bee health throughout their prac-
tice; this experiential, observational knowledge often combines both
formal scientific knowledge as well as a practical element
(Lehébel-Péron et al., 2016; Donkersley et al., 2020). Highly informed,
capable ‘amateurs’ can provide important environmental data for
research purposes, as well as stimulate and sustain wider environmental
awareness (Eden and Bear, 2012; Kinchy et al., 2014). The complex
relationship between ‘professional’ scientists and amateurs has been
noted in some biodiversity monitoring projects, where highly knowl-
edgeable amateurs are tasked with translating what they perceive as
complex, situated, multifactorial understandings of species and wider
ecosystem functioning, into simplified data points lacking nuance, yet fit
within the scientific models to which they are asked to contribute their
knowledge (Ellis and Waterton, 2004).

2.3. Beekeepers, Knowledge and Power

The locally situated, experiential nature of beekeepers’ tacit practice
results in a distinctive form of hybrid environmental knowledge that
incorporates a range of factors, including socio-economic driving forces
resulting in particular environmental manifestations (Burton and Riley,
2018). Beekeepers’ local environmental knowledge (LEK) can be a
valuable component of ecological surveys and efforts to monitor biodi-
versity and environmental challenges, including their historical roots
and socio-economic factors driving change (Galbraith et al., 2017).
Incorporating local communities’ knowledge into land management
policies is a key recommendation by the International Panel on Biodi-
versity and Ecosystem Services (IPBES), as part of an effort to deliver an
inclusive and sustainable future (Hill et al., 2020). However, hegemonic
barriers to incorporating these locally distinctive forms of environ-
mental knowledge are commonly noted (Lofmarck and Lidskog, 2017;
Turnhout et al., 2020), highlighting the situated nature of knowledge,
and subsequent systemic barriers to co-production. LEK is often found
amongst communities who are on the perimeters, or outside of main-
stream dominant societies, and/or lack economic and political power
(Reyes-Garcia et al., 2019; Lam et al., 2020; Mckemey et al., 2020,). This
can hinder efforts to successfully engage with the knowledge of these
communities, and incorporate it into scientific research, and environ-
mental management. Some scientists working on global pollinator
decline have acknowledged their non-academic partners as co-authors
(Smith et al., 2017). While such a move may seem trivial, it signifies a
wider acknowledgement of the importance and validity of knowledge
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and observations generated outside of formal scientific research pro-
jects. If beekeepers are to successfully co-produce land use policy, it is
necessary to recognise the range of barriers that have previously hin-
dered full scientific and political engagement with such local and/or
hybrid knowledge.

3. Methods

This paper brings together a range of hitherto unexamined data re-
sources, including material held in the International Bee Research As-
sociation (IBRA) archives, held at the National Library of Wales, as well
as historical archives and records from the Bee Farmers Association
(BFA). These were analysed in conjunction with interviews with 39 long-
term beekeepers (20 years or more of experience). Although wider data
collection involving scientists and policy-makers was originally planned,
this project ultimately prioritised focusing on a deep exploration of
historical and contemporary beekeepers’ experience and knowledge.

3.1. Data collection

An MS Excel spreadsheet of items held in the IBRA collection was
examined to identify potential sources of information relevant to this
project. As the emphasis was on the observations, experiences and
environmental knowledge of long-term beekeepers, memoirs and diaries
of individual beekeepers, and historical records of local beekeeping as-
sociations, were selected for detailed study. Titles which conveyed
reference to substantial lengths of time of beekeeping experience were
chosen for detailed research. This material covered many of the agri-
cultural changes that had affected beekeepers throughout the 20th
century. The author also had access to the BFA archives, including
newsletters and bulletins dating back to the organisation’s inception in
the 1950s. As the longest-running organisational body for professional
beekeepers in the UK, these archives provided a rare source of infor-
mation of the history of beekeepers’ contributions to agricultural policy
formation, as well as this professional community’s wider environ-
mental observations and concerns. Key themes of interest and relevance
to beekeepers were developed through archival research. These
included agricultural practices, the role of tacit learning, their sense of
perceived threats to bees and the environment, and their relationships
with other stakeholders in pollinator health, including scientists, policy-
makers, and the agricultural community. The archives clearly illustrated
that many contemporary concerns about pollinator health have a long-
standing history. The themes discovered through archival analysis
underpinned the interview schedule. As well as archival analysis, 39
interviews were carried out with long-term beekeepers. They were
reached via a collection of personal contacts, requests in beekeeping
magazines, and snowballing. The selection criteria for interviewees was
participants having personal practical experience of keeping bees for a
minimum of 20 years. Earlier research by the author on beekeepers,
coupled with the impact of Varroa on beekeeping over the past 20 years,
led to the decision that 20 years experience would be an appropriate
minimum length of experience to generate notable environmental ob-
servations relevant to this project. In actuality, interviewees’ personal
beekeeping experiences were often significantly longer, with an average
of 40 years, and some interviewees having over 70 years of experience.

Interviewees’ demographic characteristics such as gender, years
beekeeping, and roles in beekeeping Civil Society Organisations (CSOs)
are listed below in Table 1. Interviewees frequently had multiple and/or
changing roles within the beekeeping community throughout their years
of practice. The UK beekeeping community sees some fluidity between
hobbyists and bee farmers; this latter category includes all those who
kept over 40 colonies and self-identified as bee farmers when inter-
viewed. The scale of their operation was highly variable, and tends to be
significantly smaller than the larger operations commonly found in the
US and Australia (Phillips, 2014; Cilia, 2019).

The two final categories, regarding professional backgrounds in
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Table 1

Interviewees’ demographic characteristics.
Gender
Male 31
Female 8
Years Beekeeping Experience
20-29 11
30-39 10
40-49 11
50 — 59 3
60 + 4
Bee Farmer (Past or Present) 11
Role in Beekeeping CSO (past or present)
Bee Inspector 3
Apiary Manager 3
Education / Lecturer / Writer 20
Chair / Trustee / Senior Post in National BK CSO 13
Swarm Liaison Officer (SWLO) 3
Spray Liaison Officer (SpLO) 1
Multigenerational Experience 7
Farming Background 8
Background in STEMM professions 18

farming or STEMM careers, were not specifically investigated in the
original interview schedule. However, during interviews, many in-
terviewees referred to either their professional and/or personal back-
ground. Nearly half of interviewees commented that they came from a
STEMM background,” and over 20% of interviewees stated that they had
come from a farming background. Throughout collection and analysis of
data, it became apparent that such personal characteristics of in-
terviewees were highly significant in terms of their environmental
knowledge.

The majority of interviews were carried out via Skype, with a mi-
nority carried out in person. Interviews ranged from one to two hours.
Interviewees were advised of the purpose of the research, and gave their
consent to be interviewed and recorded, with the option to withdraw at
any time. All interviews were recorded, transcribed into MS Word, and
coded in NVivo 11 (subsequently upgraded to NVivo 12) by the author.
As interviews and analysis progressed, unexpected themes evolved,
which led to further codes and avenues of analysis (Bringer et al., 2016).
The non-linear nature of coding in NVivo was an appropriate method for
this iterative analytical process (Bringer et al., 2016), allowing for the
node hierarchy to be developed further.

Although many interviewees were happy to be quoted, to ensure
anonymity throughout this paper, interviewees’ quotes are referred to
via a system that notes: gender (M/F), location of practice (E,W or I - for
England, Wales or Ireland), a personal referencing letter, and a number
indicating years of practice.

4. Results and discussion
4.1. Obstacles

Obstacles to successfully co-producing policy were found to be
rooted in three primary causes: epistemological differences, policy
structure and process, and wider systemic barriers.

A distinguishing characteristic of beekeepers’ knowledge is its
emphasis on the central role of experiential learning. This creates po-
tential obstacles for policy-makers and other advisory bodies, which

2 The author gave several presentations to beekeeping associations during
and after this research was carried out, and noted a frequently high percentage
of STEMM professionals in the audience. This correlation between beekeeping
and a background in the STEMM professions would be an interesting avenue for
further research, as many interviewees noted the significance of their STEMM
training in their beekeeping practice, and their assessment of formal advice
given to beekeepers.
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prioritise scientific environmental knowledge above other forms of
assessment. Policy processes also struggle to incorporate heterogeneous
communities’ views, particularly when these views challenge hege-
monic structures.

4.1.1. Epistemological differences

The epistemological differences and hierarchies between bee-
keepers, scientists and other stakeholders have significant implications
for the potential success of coproducing agricultural policy. The
licensing of agrochemicals, decisions about land use and planting, and
developments of agri-environment strategies and payment systems — all
these, and more, rely on scientific data as evidence upon which to base
policy. In contrast, beekeepers assess bee health, and the conditions they
recognise as supporting such health, using comparatively holistic and
informal measures. While there are many instances of scientific evidence
being overridden in the policy-making arena due to misunderstanding of
scientific uncertainty and complexities (Dicks et al., 2013) as well as
wider social, economic and political pressures (Colla and Macivor, 2017;
Stout and Dicks, 2022), it is still the preferred basis of many policy de-
cisions. Beekeepers’ observations and concerns have been most effective
in influencing policy when they are scientifically confirmed; this creates
challenges when their concerns are difficult to validate within the
epidemiological model.

A recurrent theme amongst interviewees was an interest in, and
support of scientific research on bees and pollinators, with the caveat
that ‘they think they re experts, but actually, they’re only expert in one very
small part’ (FWF40). Beekeepers consistently apply a hybrid assessment
to the environment in which they keep their bees. This combines
ecological and scientific knowledge with a more intuitive ‘feel’ for the
landscape, as well as engagement with the political and economic
drivers behind the landscape and its management. All interviewees
emphasised the importance of learning beekeeping, and the relationship
of bees to their wider environment, through practice: “..It’s hands-on
practical learning that to me makes far better beekeepers’ (MEP55).
Beekeeping is seen as an activity of life-long learning, which generates
significant cumulative observations; the complex and fluid relationships
between weather, flowering times, and its impact on bees are seen as
something that ‘tends to be the people who have been beekeeping for a very
long time are aware of' (MEP45). As well as their observational knowl-
edge, interviewees frequently expressed a fascination with more formal
knowledge surrounding bees, with many pursuing related studies and
hobbies such as botany, microscopy, and detailed studies of bee biology.
However, within their own practices, when confronted with information
or guidance that contradicted their own experience and/or observations,
beekeepers tended to prioritise their own experiential knowledge as the
basis for understanding and any subsequent action.

Different communities’ contrasting epistemologies, and how these
meet (or fail to) in scientific assessment, is a recurrent obstacle when
attempting to incorporate diverse knowledge systems into pollinator
policy (Maxim and Van der Sluijs, 2007, Van der Sluijs et al., 2013). Data
for this project offers a historical perspective on the relationship be-
tween beekeepers’ knowledge and its eventual contribution to agricul-
tural policy, in the shape of scientific research on, and resultant
legislation of many early agrochemicals. Since the mid-20th century,
different categories of agrochemicals have been developed and pop-
ularised, including organochlorines, organophosphates, carbamates,
synthetic pyrethroids, and neonicotinoids (David et al 2016). Earlier
popular agrochemicals such as DDT, triazophos, aldrin and others were
eventually proven to have dramatic lethal effects on bees: beekeepers
contributed to providing key evidence that led to the extensive banning
of some of these chemicals, such as DDT and aldrin, and restrictions on
the agricultural use of others, requiring them to only be applied by
trained operators.

BFA archives document a persistent trend for beekeepers’ observa-
tions and concerns to precede formal confirmation by scientists, which is
generally required as the basis for any governance response. BFA
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bulletins provided advice on correct procedures if spray damage was
suspected. Readers were reminded that ‘it’s no use complaining about
Triazophos or whatever and pressing for its approval to be withdrawn if the
statistics of damage are incomplete. Your representatives at the MAFF® Spray
meetings need their complaints to be backed up.” (BFA Bulletin 255 (5/89)).
Beekeepers would note piles of dead bees outside hives, and send these
off for investigation. Samples would be subjected to standard entomo-
logical assessment of toxicity. When beekeepers’ samples of dead bees
met these standards, their observations were in a stronger position to
support policy restrictions. Bee farmers have a long history of frustration
at the inherent procedural delays in getting their practical observations
confirmed by scientists and leading to appropriate changes in policy.
BFA bulletins (108: 10/67; 144: 12/72)* denote bee farmers’ frustration
at the inherent procedural delay in getting their observations formally
confirmed and acted upon. This delay in formal scientific confirmation
of beekeepers’ concerns, coupled with a reluctance for policy-makers to
support the Precautionary Principle, continues in the present day, as can
be seen in the debate on the effects of neonicotinoids (Drivdal and Van
der Sluijs, 2021).

As scientific expertise becomes increasingly narrow and specialised,
and the physical and scientific environment grows more complex, so
does the decision-making process (Whatmore 2009). While there has
been an increase in scientific research into sub-lethal effects of various
agrochemicals (Lu et al., 2014), as well as the effects of combined
stressors (Gonzalez-Varo et al., 2013; Kairo et al., 2017), beekeepers
express an element of scepticism as to whether research projects can
ever truly depict the reality of bees’ lives: ‘There are just so many vari-
ables. There are all sorts of things that can affect them. I think it’s tremen-
dously difficult for the scientists who actually even design these experiments
(FEA40). Beekeepers — and some scientists — are also concerned about
the ‘cocktail effect’ — the impact of exposure to multiple agrochemicals
throughout the season (Goulson et al., 2015). While beekeepers’ ob-
servations of earlier, clearly defined landscape risks conformed to sci-
entific models of understanding, their interpretations and concerns
regarding complex contemporary challenges are difficult to confirm or
deny within epidemiological models (Suryanarayanan, 2013).
Conversely, interviewees note a recurrent tension between their expe-
riential insights, and the expectations of scientists for a particular form
of knowledge claim: ‘normally the scientists don’t take any notice of what
they call anecdotal evidence’ (MEP55). This is problematic, as the domi-
nant model for understanding environmental health and ecotoxicology
is the scientific model, where individual compounds are tested for spe-
cific impacts. While this model of knowledge generation has been pri-
oritised above that of other forms of expertise, it does not currently have
the capacity to accurately reflect field conditions, and/or synchronous
challenges to pollinator health (Kleinman and Suryanarayanan, 2020).

Interviewees also expressed concern that the epidemiological model
of pollinator health prioritises singular interpretations of causality
which, if found, close down any further inquiry into other possible ex-
planations of colony demise. Varroa infestation is recognised as a key
cause of colony collapse, due to the viruses for which varroa is a vector,
as well as the parasite weakening the bee host (Thoms et al., 2019). As
varroa has become near-ubiquitous, the mite’s presence is seen by some
beekeepers as precluding formal investigation into other possible causes
of bee death, such as pesticide poisoning. One interviewee noted that

3 MAFF was the Ministry of Agriculture, Fisheries and Food, and was the
precursor to DEFRA — the Department of Environment Food and Rural Affairs

4 The BFA produced bulletins for its members on an approximately bi-
monthly schedule from the 1950 s to the early 2000s. Each bulletin was
numbered, with its publication date listed. Editions of the BFA bulletin are
referred to in this paper by their number and publication date — eg, 108: 10/67
was edition 108, published in October 1967. A new journal title and numbering
system was developed in 2015, with annual volumes and issue numbers, eg: Bee
Farmer 3:4 (8/17) would refer to Volume 3, Issue 4, published in August 2017
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when bees have been poisoned, ‘you see the bees crawling on the ground,
with their tongues out — unlike the symptoms of Varroa. But (the National Bee
Unit) just doesn’t listen’ (MEC20). In this example, the interviewee saw
the focus on Varroa as being a less confrontational explanation of bees’
ill health, which avoided any challenge to the powerful agricultural
industry in the area. Varroa can be seen as a less politically charged
challenge to bee health, as the onus is on beekeepers to monitor their
hives for infestation, and treat accordingly (Thoms et al., 2019; Phillips,
2020), in contrast to wider agri-environmental issues which may require
a policy response to ensure pollinator wellbeing.

Like many other communities of tacit and/or hybrid knowledge-
holders, beekeepers struggle on both an epistemological, and a wider
political level, to have their environmental understandings validated
and incorporated into wider environmental governance (Nadasdy, 2005;
Hernandez-Morcillo et al., 2013; Oteros-Rozas et al., 2013). The politi-
cal obstacles resultant from epistemological differences must be
acknowledged and understood if they are to be overcome in future
successful coproduction. Conflicting perceptions of what is reliable ev-
idence, coupled with wider structural systems, combine to affect the
potential of diverse knowledge claims to be fully operationalised.

4.1.2. Policy processes: the challenge of co-production with diverse
stakeholders

As well as differing perceptions and priorities between beekeepers
and other agri-environmental policy stakeholders, the community’s
heterogeneity (Andrews, 2019; Thoms et al., 2019) also creates chal-
lenges to coproduction. One interviewee noted varying opinions and
resultant tensions amongst disparate amateur and professional
beekeeping representatives at pollinator policy consultations: °...at one
stage the British beekeepers association (BBKA) backed out of it, saying they
didn’t want to sit at the table, and it left a bit of a gap, so me (being known to
some of the people at the table) I was a representative for amateur beekeepers.
Professional bee farmers were still at the table, so I went along’ (MES45).
Another interviewee also noted tensions emerging throughout those
invited to contribute to policy development; some were sceptical about
the benefits of engaging with scientists or policy-makers at all, due to a
belief the process was unable to address systemic agri-environmental
challenges to bees and other pollinators: ‘the BBKA do NOTHING for
British beekeepers... when it comes to banning neonicotinoids, (they) voted
not to ban it, and so did the government’ (MEG50); ‘there are too many
people who can be bought’” (MEH40). Others at the early pollinator
strategy meetings expressed a sense that there was ‘just a lot of people
speaking and not doing’ (FWS45). The Welsh Government Pollinators
Task Force also elicited a mixed reaction from early contributors. The
bureaucratic processes left some interviewees sceptical and unwilling to
engage: ‘I declined to be an active person on the Task Force. By the third
meeting, they were still discussing what to call themselves, and the possible
logo.. I figured they could contact me if needs be. I'm not really engaged with
it” (MWS20).

Incorporating beekeepers’ diverse perspectives into policy can be
challenging (Scott et al., 2013). As mentioned repeatedly throughout
interviews, beekeepers are notoriously heterogeneous; distinct
sub-groups often hold disparate views. Participants described a plethora
of individuals and organisations being involved in policy consultations,
often with their own particular views on what should be done to address
bee and wider pollinator decline. Some reported that certain individuals
representing beekeeping civil society organisations were only interested
in supporting honey bees, and resented any funding going into wider
initiatives to protect other pollinators. ‘And he was furious [when ...
DEFRA.gave a grant of a few million to research, and they called it polli-
nators]!. Because he maintained that [beekeeping associations] did all the
work, we did all the publicity, for honey bees. I thought that’s really
short-sighted. And he said oh we’ve got them all jumping on the bandwagon,
and there are people working on butterflies, and ... hoverflies. Well I think
that’s a good thing’ (FEH35).

As well as the beekeeping community’s heterogeneity being a
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challenge, the differing epistemologies and practices of beekeepers as
compared to other stakeholders were also problematic within the policy
negotiations. Those interviewees who had been involved with policy
consultations were asked their views on how their knowledge, concerns
and recommendations had been utilised in the policy sphere. In-
terviewees often expressed a perception that their experiential knowl-
edge was not fully appreciated, or engaged with, by government officials
tasked with drafting, and implementing policy. A recurrent theme was
that beekeepers saw the policy discussions as abstract and divorced from
the immediate pollinator and environmental realities with which they
were immersed: ‘I went to the original (DEFRA) pollination strategy in
London.... And I sort of came away from there thinking that I had landed on a
different planet.... Just totally wrong ideas about how things work, with bees
et cetera. I don’t think it’s their fault. It’s a bit of ignorance if anything’
(MEH40). This ignorance was described as being based in a detached,
bureaucratic perspective on the practical environmental challenges
beekeepers observed and worked with on a daily basis. In contrast, the
interviewee felt that policy development would be enhanced and more
effective if grounded in the practical knowledge of those who were
directly working on these issues. Scientists researching pollinators, and
their resultant data which beekeepers noted as relied upon by policy-
makers, were described as being ‘out of touch’, with their findings not
indicative of the real world experiential knowledge of beekeepers.
Interestingly, interviewees stressed the importance of the views and
knowledge of farmers being more actively engaged with in the policy
process, thus illustrating the potential coalitions and opportunities for
policy enhancement throughout the wider tacit knowledge community.

Respondents also felt recent policy initiatives left little opportunity
for them to actually contribute their insights: ‘Unless you are familiar with
the tools of government and effective lobbying, it’s really hard’ (MEP20).
The failure of governance to be truly inclusive, particularly for those
outside the scientific and/or political arena, is a consistent refrain within
discussions on environmental governance (Juntti et al., 2009; Hall and
Steiner, 2019). This interviewee spoke of the policy system being
dominated by those who had experience in dealing with government
bodies, leaving little room for the input of those outside this system: ‘I
have contacted my MP, and I have just been dismayed. Every time I get mixed
up in that I just think it’s not making a difference. You are trying to play on
their wicket, and you don’t stand a chance’ (MEP20).

Challenges to successful, inclusive engagement with ‘hard to reach’
stakeholders, and a tendency to rely on communicating with ‘the usual
suspects’ have been noted in preliminary efforts to co-design ELMS
(Hurley et al., 2022). It can be difficult to maintain a balance between
transparency and engagement, and efficiency and engaging with
informed, constructive, robust knowledge (Dicks et al., 2017; Mukherjee
et al., 2018). However, these challenges can be surmounted, and
embrace diverse perspectives and knowledge. While beekeepers hold a
range of contrary viewpoints about the environment and bee health and
productivity (Lehébel-Péron et al., 2016), recent research on developing
successful collaborations within and beyond the heterogeneous
beekeeping community notes enthusiasm and willingness amongst all
participants to work together to address issues of shared concern
(Kahane et al., 2022). Participatory models that bring together a wide
range of diverse stakeholders can transform agri-environmental systems
(Kanter et al., 2016; Gullino et al., 2018), in contrast to attempts to drive
socio-ecological transformations which exclude people from
decision-making processes (Bennett et al., 2019). While such efforts will
contribute to more effective co-production, there are also structural
challenges that must be addressed.

4.1.3. Systemic challenges to bee and pollinator health

Archives and interviews all show beekeepers emphasising the
importance of systemic, fundamental challenges to bee and pollinator
health that are rooted in ‘wicked problems’, such as food systems,
climate change, and associated challenges: ‘(People) want to keep food
prices low. That’s at conflict with having a good environment’ (FWS45);
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‘Global warming is important...” (MWB30); ‘I think we are in a situation now
where (changing weather patterns) are having an effect on beekeeping’
(MEST40). Such broad-reaching systemic concerns are difficult to
incorporate into co-produced policy, if there is no acknowledgement of,
and subsequent confrontation of, embedded power relations (Turnhout
et al., 2020) thus leaving a potentially significant contribution from
beekeepers out of any enhanced land use policy.

Ultimately, many beekeepers situate any truly effective policy
response to pollinator decline within an integrated reappraisal of food
systems, with all the challenges and opportunities this may entail
(Candel and Pereira, 2017; Sanchez-Bayo and Wyckhuys, 2019). The
negative impact of the dominant industrial agricultural system on pol-
linators is widely recognised by scientists (Brown et al., 2016;
Sanchez-Bayo et al., 2016; Sanchez-Bayo and Wyckhuys, 2019) and was
a consistent theme throughout both archives and interviews. Archival
data concerning agricultural sprays clearly illustrates the tensions and
challenges associated with co-producing policy with stakeholders who
represent contradictory interests. Early BFA Bulletins from the 1960s
note members encouraging the NFU to educate its members on ‘intelli-
gent use of pesticides’ (BFA Bulletin 68: 1/62), with earlier editions
(BFA Bulletin 61, 1/61) noting tensions surrounding the timing of
farmers’ spray application and the effect on bees. Tensions surrounding
spray remained unresolved for many years (BFA Bulletins 80 (10/63);
214 (5/83)). While some agrochemicals, such as DDT, were eventually
banned, voluntary agreements, rather than prescriptive agricultural
policies, are still the preferred governance response to managing the risk
of spray damage (Hillocks, 2012) and pesticide exposure (Harrison,
2006). The BFA had regular meetings with MAFF but were often
disappointed and frustrated by these exchanges (BFA Bulletins 52: 1/60;
156: 9/74; 229: 8/85). As noted in Section 4.1.a, the onus of re-
sponsibility was placed upon beekeepers, to supply evidence of spray
damage. The government response to concerns over spray impact was to
suggest better labelling, and education of farmers in best practice and
safe handling. Interviewees note the same concerns that consistently
show throughout the archives; that agricultural policies meant to protect
pollinators are seen as consistently failing to challenge farming prac-
tices: ‘Until we stop pumping (agrochemicals) in by the ton, we’re going to
have problems. And this is too radical for a lot of people’ (MEH20).

While much of the earlier tension between beekeepers and policy
officials surrounded proving the damage of agricultural sprays as a
precursor to introducing legislating controlling their use, subsequent
efforts of beekeepers to influence policy and protect bee health directly
challenged wider economic and political priorities. From the late 1970s
bee farmers were aware of the devastating impact of Varroa on bees in
mainland Europe. In an attempt to prevent the introduction of the
parasite to the UK, an early ban on importation of bees from other
countries was promoted by bee farmers, yet this clashed with wider
international free trade policies (BFA Bulletin 186: 5/79). Several years
later, the 1984 BFA Spring Conference minutes note MAFF was still
unwilling to impose restrictions on bee imports, which bee farmers saw
as the only way to stop Varroa entering the UK.

The commoditisation of the industrial food system is seen by many as
inherently problematic: ‘...contract farmers and, ah, it’s those that seem to
be causing a bit of a problem, because they really are pushing absolutely
everything to the limits to get maximum return, so they are the ones who tend
to plough up the footpaths, and go right out to the hedges, they spray abso-
lutely everything with anything that’s going. There’s no flowers, they cut
down the trees, and all sorts of daft things are done. But it’s a business’
(MEP55). Challenges to pollinator health are increasingly con-
textualised in a food production system that prioritises economic profit
over environmental wellbeing (Nimmo, 2014; Ellis et al., 2020). Efforts
to co-produce effective agricultural policy with beekeepers would
benefit from this systemic perspective. As one interviewee summarised
‘All sorts of things follow from having a policy that puts the environment first’
(MWB30).

The overwhelming theme throughout interview responses was of
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current pollinator policy being too limited in both scale and impact, with
disjointed efforts bearing limited benefits. Actions purportedly done on
behalf of bees and other pollinators were generally seen as limited,
inappropriate, or misguided; as one interviewee noted ‘theyre a little bit
suburban, a little bit gardeny...tarting up a few roundabouts with some
Californian poppies isn’t really going to get to grips with the issues (MWS20).
The interviewee noted that enacted measures were often very photo-
genic, but had little ecological significance if not connected to other
wider habitat transformation. While there are efforts to coordinate
networks of small, ecologically informed local initiatives (Vasiliev and
Greenwood, 2020) if these local efforts are not embedded in a wider
context and planning initiatives, there is a serious risk that they will not
yield significant benefit. (Senapathi et al., 2017; Kremen et al., 2007) As
embedded observers of the local landscape, beekeepers can play a
valuable role in informing and monitoring local landscape enhance-
ment, as well as educating and advising on how best to implement
policies.

4.2. Opportunities

While there have been historical obstacles to beekeepers’ knowledge
being utilised in the policy sphere, there are also opportunities to
amplify their knowledge and associated environmental values. Bee-
keepers are often discussed in wider literature in terms of being in
specific camps ie ‘traditional’ versus ‘natural’ — with those in the former
category more willing to use in-hive interventions as part of their
practice (Scott et al., 2013; Andrews, 2019; Thoms et al., 2019). While
many beekeepers have different priorities and approaches to their
practises, data for this research project finds that most beekeepers are
united by a willingness to work with other stakeholders in
agri-environmental and pollinator policy, although current structural
and procedural elements are often challenging and frustrating.

4.2.1. Building on extant relationships with farmers and land managers
Archives and interviews all highlight the embeddedness of bee-
keepers within the agri-environment, with many interviewees self-
identifying as food producers and/or coming from an agricultural
background. Beekeepers often have long-standing relationships with
farmers and land managers, based on mutual understanding: ‘It’s the
individual. It’s how you work with them. Making them understand your
problems, and you understanding theirs’ (MEB60). For those farmers
whose crops benefit from pollination, the synergies are clearly recog-
nised and appreciated, and underpin positive working relationships
between beekeepers and land managers: ‘... they benefit from the polli-
nating. So they are very accommodating. They really want to promote (bees).
And it’s not just for the green badge to say we have bees on our land. It is an
integrated part of their land management. they are so careful. And they are so
considerate’ (MEB60). Most interviewees noted how these working re-
lationships resulted in farmers and landowners notifying them if and
when agrochemicals would be applied, thus offering the opportunity for
bees to be moved or hives closed to avoid exposure. While this is useful,
there can be logistical challenges to putting this advice into practice.
‘Farmers ... would tell me of plans to spray. I would go up there, and shut the
bees in. I'd phone the next day, and find that spraying had been postponed till

(MED20). Interviewees prioritised placing their hives on sites where
agrochemicals are not used, although they note increasingly strong
competition for such sites, and limited availability. The positive working
relationships between land owners and beekeepers could be oper-
ationalised to promote the synergistic benefits, and encourage other
land managers, to develop and maintain their sites in ways that are
recognised as appealing to beekeepers and pollinators.

As we look towards a future where agricultural policy is co-produced
with stakeholders, beekeepers have expressed concern over how policy
is actually enacted in practice. Respondents observed that much of the
advice available for farmers on hedgerow maintenance was excellent,
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but that the guidelines were not correctly followed by farmers, or con-
tractors responsible for hedge maintenance. The importance of inte-
grating beekeepers’ knowledge into the co-production, and subsequent
monitoring of agricultural policy is highlighted by respondents’ obser-
vations on how some agri-environmental schemes are carried out. I've
got one farmer near me who got a grant for a nectar bank,” and I said this is
just ryegrass. But he’s getting paid for this...there’s no flowers at all. He was
keen to have my bees in there, but I said there are no flowers there’ (MEH40).
Interviewees note the frequent gap between policy advice, and what is
practiced: ‘What’s the point in having guidelines when there’s nobody rein-
forcing those guidelines?’ (MIM50). As much of agri-environmental policy
is based on advisory recommendations rather than regulations (Hillocks,
2012), this will need to be considered in any attempts to coproduce
policy.

One interviewee, who is a fourth-generation beekeeper who also self-
identifies as a food producer, also emphasised the importance of
ensuring that policy recommendations are enforced and incentivised:
‘Rather than make it voluntary, make it incentivised more. Where farmers get
rewarded for becoming involved in environmental projects. And even, you
know, even enforce what’s there already’ (MIM50). Interviewees note
potential improvements in the agri-environment as being rooted in a
combination of information and financial incentivisation of the farming
community, with policies on behalf of pollinators being affordable:
‘policies have got to be maintained...and that means you’ve got to give the
farmers money...like everyone else, they have businesses to run’ (MER25).
Interviewees highlighted the importance of farming organisations being
involved in, and scaling up, pollinator habitat improvement schemes.
They recognise that this will require significant central and local gov-
ernment support, as well as support from businesses.

There is a potential role for beekeepers’ environmental observations,
and their working relationships with land managers, to support the
development of locally appropriate, relevant actions to enhance the
landscape for pollinator wellbeing. Public and media interest in bees and
pollinators (Smith et al., 2016), coupled with agri-environmental ex-
pectations for landowners to manage sites on behalf of the wider envi-
ronment, should be operationalised to strengthen and expand working
synergies between farmers and landowners. Interviewees noted that
most farmers are very keen and enthusiastic to have beekeepers on their
land. As agricultural policies are transformed to emphasise environ-
mentally beneficial practices, confirmation from beekeepers that one’s
farm benefits pollinators, could enhance one’s status as a ‘good farmer’
(Riley, 2016). It is important to note that beekeepers are often aware of
how land management practices can benefit honeybees, but may not
benefit, and indeed, may challenge or harm, other pollinators: ‘If you are
growing oilseed rape, if you are growing 150 acres in one big blob, once that’s
finished flowering, there is nothing else’ (MEH60). ‘My son worked for a
while in Minnesota, where they drop off beehives on edges of fields. And he
was amazed that there were no other pollinators! There’s just nothing else! In
the Great Plains, theyve killed everything! And that’s one of the problems we
might face if we go down the same route here’ (MWB30). ‘How do you
change the environment?. Yeah oilseed rape is great... for honey bees. What
about all the wild pollinators? What’s the follow-on through the rest of the
season?’ (MEB60). Recognising and pursuing a broader and more
nuanced engagement with beekeepers’ expertise, which encompasses
knowledge of the wider environment and its impact on other species
aside from honey bees, can enhance its capacity within
agri-environmental policy.

4.2.2. Highly localised, situated knowledge

Beekeepers’ practical knowledge is highly localised and site-specific,
with respondents noting significant differences in colony behaviour and
success resulting from what might appear to a non-beekeeper as subtle,

5 Nectar banks are areas of diverse floral planting near other crops, and are
meant to provide a wider range of forage for pollinators.
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insignificant differences and distances between sites: ‘there’s no point in
comparing records with a village that’s 200 feet higher in the Wiltshire hills’
(MER25). This hyper-localisation can create barriers to incorporating
beekeepers’ insights into broad agricultural policy. However, much of
policy interpretation and enactment ultimately takes place at a local
level, with fundamental tensions existing between local assessments,
and formal standardised understandings developed and applied by state
representatives. (Scott, 2008, p 25) The political challenges to devel-
oping effective broad policies which succesfully address local condi-
tions, coupled with the gap in local relevance of state assessments, has
led to a recent proliferation of comparatively small-scale initiatives to
protect pollinators. (Hall and Steiner, 2019) There is an increasing move
towards strengthening the role of local environmental knowledge in
environmental monitoring and management (Turvey et al., 2013).
Place-based environmental knowledge, which is interwoven with
knowledge of locally specific socio-economic factors affecting the
physical environment, can play a transformational role in environ-
mental governance (Hakkarainen et al., 2022) ensuring that
agri-environmental policies are appropriate to local conditions, and
reflect local variances (Austin et al., 2015).

Interviewees describe experiencing a dramatic decline in the quality
of the surrounding environment for bees during their, and their fam-
ilies’, beekeeping history. 20% of interviewees came from families who
had kept bees in the same area for four generations or more. This
generated deep knowledge of local environmental conditions, and
common declines in recent years; as one interviewee noted ‘and these
used to be good areas for bees, no doubt about it’ (MIM50). Oral histories of
land-workers have been noted as holding significant understandings of
underlying processes driving land management (Riley and Harvey,
2007); stronger engagement with this local knowledge can support
improved future policy and management.

While many pollinator strategies are national, data from this project
notes that implementation is highly variable and dependent on local
factors. Interviewees describe both funding constraints, and the sheer
level of (dis)interest of local Council employees responsible for local
authority implementation and monitoring of national guidelines. One
interviewee, who worked as a bee inspector in multiple councils, noted a
broad range of implementations of policies designed to support polli-
nators: 'I think that’s just because different councils have different ideas, and
maybe they don’t want to spend the money on certain things, and maybe they
do, because they want to promote their eco-credentials’ (FWS45). Some
questioned whether local authorities are actively engaging with the
recommendations of national pollinator policies, or if some of the small,
positive changes, such as decreased frequency of mowing and hedge
trimming, are fortuitous by-products of council spending cuts. ‘What I
have noticed is ...(hedges and verges are not being cut so frequently). Now
that may be part of one of these various (bee-friendly) initiatives, but it may
also be economic pressures that are slowing people down’ (MEH45). While
these changes in land management may inadvertently lead to improved
forage habitat for wildlife, including bees and other pollinators, they are
not a reliable basis for policy enactment and environmental
management.

As noted in the preceding section, respondents note the importance
of financially supporting environmentally sustainable transitions.
However, there was a sense amongst many interviewees that various
schemes to enhance the environment for pollinators are taken up solely
for financial reasons and lack any wider commitment. ‘I have to be honest
- most of the incentivisation is because of money, not because they want to
improve pollinator levels‘ (FWD20). Like other hybrid knowledge com-
munities, beekeepers’ environmental knowledge is informed by both
practical experience and scientific understandings, yet is also embedded
in a wider value system that must be considered by policy-makers if its
capacity in coproducing policy is to be maximised (Riley, 2016; Chan
et al., 2020).
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4.2.3. Operationalising values in policy

Data for this project notes beekeepers frequently providing quanti-
tative and/or material data which led to policy actions, most notably in
the restriction or banning of some agrochemicals throughout the mid-
late 20th century. However, the capacity of policy to be affected by
beekeepers’ knowledge tends to depend on it being in the form of data
which fits the constraints of the epidemiological model of pollinator
health; in contrast, the systemic engagement which underpins their
practice generates environmental understandings and values that are
central to their potential contribution to coproduced policy.

Beekeepers are enthusiastically engaged with the wider environment
in which they keep their bees — and this transforms their environmental
understanding. ‘There is never a journey that I go on that I don’t take a look
and think oh that’s good. ...I will still be thinking oh the bees could be doing
well down there’ (MEB60). All interviewees emphatically agreed that
their practice had influenced their views of the total environment, and
associated values. ‘My whole outlook, philosophy, is bee oriented. It affects
my view. I am very much into nature, environment, the green movement, all
this, you know food, you know, kind of the slow food movement, and good
quality food, and dall that kind of thing’ (MIM50). Given the highly het-
erogeneous nature of the beekeeping community, any universal
consensus is highly significant and must not be ignored. As a result of
their wider appreciation of the physical environment, rooted in their
beekeeping practice, many had changed how they managed their im-
mediate environment. "We consider our garden to be a wildlife garden. We
are on about half an acre. So it’s run for insects, if you like. Insects and
creatures. You know, the birds and whatever, pollinators - that’s exactly the
way we keep them’ (FEA40). Interviewees often noted an interest in other
pollinators aside from honey bees, which often grew, or intensified, as a
result of their beekeeping practice: ‘I also do - what we have here is
bumblebee walks. I would be very interested to understand about hoverflies as
well” (FIM20)° ...

Interviewees noted the challenges of ensuring that pollinator policy
also benefited less well-known species:.” ... sadly, in today’s climate, it’s
hard to sell the value of a hoverfly, because it’s not making honey! Unfor-
tunately, the kind of wild pollinators have to ride on coat-tails of honey bee
conservation’ (MWS20). This exemplifies a tension noted in devising
both rationales and methods for protecting wild pollinators, who may
not be seen as having the same economic value as honey bees or other
managed pollinators (Kleijn et al., 2015). In contrast to prioritising the
financial value of pollination services, which have often been used to
assess the value of bees and pollinators and the importance of conserving
them (Gallai et al., 2009), interviewees discussed relational values and
care, which are central to stewardship (West et al., 2018). The recent
IPBES Values Assessment notes the potential for working with multiple
values of other species and the wider environment to support trans-
formational policies; this is in contrast to earlier models which empha-
sisie economic values (IPBES, 2022). Relational values emphasise
people feeling connected to, and taking responsibility for the natural
environment; incorporating diverse values of nature can broaden and
strengthen governance for conservation (Buijs et al., 2022). This
approach can support more sustainable land management policies,
which can benefit pollinators and the environment. When asked about
what they felt would improve the environment for pollinators, in-
terviewees extolled the importance of a transformational engagement
with bees and the physical environment: ‘People don'’t realise the impor-
tance of pollinators, and I think that if they did they would be not so bad
about spraying them and ... killing them off’ (FWS45); ‘Most other countries
that I have been to, whether it is in the built-up areas, or whether it is in the
country, they have a much ... better understanding of what beekeeping is’
(MED?70) ‘People are terrified of stinging insects! I would like people to un-
derstand the bees [bumblebees as well] are not aggressive creatures and they
can happily be very close to you without doing any harm to you’ (FIM20).

6 A citizen science project monitoring bumblebees.
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‘I’'m very sympathetic to this idea of rewilding, and reintroducing lots of these
old animals. It’s partly an emotional thing. It could all be a good thing in the
long run if we try these things’ (MEP45). The practice of beekeeping
generates a sense of stewardship and connection to the natural world;
this can motivate pro-environmental behaviours that have implications
for policy (Richardson et al., 2020).

As efforts to improve coproduction grapple with the challenges of
incorporating diverse perspectives, experiences and forms of knowl-
edge, there are also moves to incorporate concepts of stewardship
(Mathevet et al., 2018), values (Chapman et al., 2019) and biocultural
approaches to the environment and conservation (Hill et al., 2019) into
environmental assessment and management. If beekeepers are to be
active, effective co-producers of agricultural policy, the breadth of their
hybrid knowledge, and its associated insights and values, presents rare
opportunities for a potentially radical reappraisal of both the process,
and the content, of policy-making. Rather than policy-makers dismissing
the abstract, qualitative, relational values beekeepers develop through
their practice, these can play a transformative role in leveraging sus-
tainable agricultural policy, and coproducing policy with stakeholders.

5. Conclusion

Stated government efforts to forefront environmental benefits, and to
co-produce agricultural policy with diverse stakeholders, are a poten-
tially positive step towards addressing the myriad environmental chal-
lenges currently affecting the agri-environment. Significant
environmental challenges to pollinator wellbeing have long been rec-
ognised by beekeepers, who have historically engaged with scientists
and with policy-makers in an attempt to contribute to improving agri-
cultural and land use policy. While some of their observational knowl-
edge was successfully engaged with, and resulted in the ban or
restrictions on use of many early agrochemicals, growing environmental
complexity, including the development of agrochemicals with sub-lethal
negative impacts on bees and other pollinators, coupled with the rise of
an economically and politically powerful industrial food system, has
created epistemological and political challenges to engaging fully with
beekeepers’ observational knowledge and their suggestions as to how to
improve the environment. A policy arena which prioritises positivist
understandings of environmental complexities struggles to incorporate
the experiential and observational hybrid knowledge of beekeepers, and
address their concerns, which may lack formal scientific confirmation.
Political and economic dynamics within the policy process can be alien
and/or frustrating to beekeepers, who may otherwise be willing and able
to contribute to the drafting, implementation and monitoring of policy.
Understanding the historically mixed policy responses to beekeepers’
contributions not only informs understanding of pollinator policy, but
also wider conservation and environmental management debates. These
debates are taking place in a dynamic arena, open to a shifting range of
influences, and a broad spectrum of understanding and expertise. His-
torical and contemporary scientific and policy engagements with bee-
keepers’ knowledge have prioritised their quantitative and/or scientific
knowledge, which conforms to positivist, depoliticised expectations of
public contributions to evidence-based policy-making. However, bee-
keepers have a much broader range of knowledge, as well as wider
perceptions of the environment, and of the actions of other stakeholders
in the contemporary food system. They also possess an appreciation of
the natural world which underlies many other pro-environmental be-
haviours. Such behaviours are often driven by values and identity more
than factual knowledge or material concerns. The transformational ca-
pacity of forms of local communities’ knowledge has a clear role to play
in developing transformational land management policies that are
necessary in the current era of environmental challenges. Actively
engaging with the full range of beekeepers’ knowledge and environ-
mental values, including their critiques of pollinator and agricultural
policy, and contemporary food systems, can support the transformations
necessary to ensure a sustainable food system that provides food while
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supporting wider environmental benefits.
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