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Foreword (relation to Plan of Study)

My research involved a case study in environmental management specifically related to pollinator
conservation. This allowed me to explore two of my components (environmental management and
pollinator conservation) in greater depth and to accomplish a variety of my learning objectives.

I sought to learn more about both contemporary theory and current methods in
environmental management, and this research helped me to do both. My background reading in
the academic literature informed my understanding of relevant theory in environmental
management, particularly as it pertains to understanding the role of humans and the need for social
science to be incorporated into conservation research and practice. | was also able to examine the
relationship between theory and practice in environmental management, as | investigated the
implications for conservation of viewing pollination as an ecosystem service. | also examined the
responses from a variety of stakeholders (including individual citizens, those working in the
agriculture industry, environmental NGOs, etc.), thereby gaining an understanding of the different
perspectives on the issue and becoming able to critically evaluate the proposed policy.

In pollinator conservation, | was particularly looking to “gain an in-depth understanding of
pollinator conservation policy, including the role of the public and various stakeholders in its
creation.” This case study involved extensive work with comments submitted to the government
from the public, and allowed me to comment on their role in influencing policy decisions. It also
exposed me to the current debates in pollinator conservation policy, both academic and in the
public realm, and allowed me to consider the relationship between the two and the challenges in
translating conservation science to policy.

My Major Research Paper is organized in manuscript format, as it will be submitted to a

peer-reviewed journal.
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ABSTRACT:

Pollinator conservation is a major focus of current conservation attention and policy efforts.
However, an understanding of the social dimensions of pollinator conservation is urgently
needed for effective action. In 2014, Ontario became the first jurisdiction in North America to
propose to regulate neonicotinoid pesticides, and the proposal included a draft Pollinator Health
Action Plan with additional measures to protect pollinator species. We analyzed the 972
comments submitted on the proposal by individual citizens, determining each commenter’s
stance, source of information (if applicable), and main concerns. We found very strong support
for neonicotinoid regulation, with less than 5% opposed. We also found that the greatest
concerns were for bees and pollination services, but that the diversity of pollinating species and
the relative contributions of various taxa to pollination was not well understood. Government
regulation of neonicotinoid pesticides and other actions to protect pollinator health clearly have
the broad support and great interest of the general public, which creates a rare opportunity for
conservation policy and action. We conclude that, in order to be effective, broad support will
need to be translated into nuanced policy that is focussed on native pollinators and addresses the

many threats those species face.



INTRODUCTION:

The importance of the social aspects of conservation are increasingly recognized. Conservation
problems often arise within socio-ecological systems, and recently multidisciplinary approaches,
including disciplines and partners outside of academia, have been cited as necessary for effective
conservation action (Dick et al. 2016). Specifically, many authors have argued for better
inclusion of the social sciences in conservation, in order to understand the human dimensions of
various environmental issues and develop effective policy and conservation management plans
(e.g. Bennett et al. 2016; Blicharska et al. 2016).

An issue currently the focus of major conservation attention and policy efforts is
pollinator protection. Pollinating species, which include bees, ants, wasps, butterflies, moths,
flies, and beetles contribute to the pollination of plant species worldwide (Rader et al. 2016),
which is important both ecologically and economically; the pollination services provided by bees
alone have been valued at $3000 per hectare (Kleijn et al. 2015). Globally, many pollinator
species are declining, likely as the result of multiple threats including climate change, pesticide
use, land use change, diseases, and others (IPBES 2016). Multiple jurisdictions are now
considering, or have enacted, measures to protect pollinators, such as the Pollinator Partnership
Action Plan, released by the United States in 2016, with the goals of promoting the health of
honeybees, conserving monarch butterflies, and improving pollinator habitat (Colla & Maclvor
2017). Pesticides, and in particular neonicotinoid pesticides, have received much attention from
policymakers in recent years, especially with regards to their effects on pollinating species. In
2013, the European Union, citing negative impacts to bees, restricted the use of several widely-

used neonicotinoid pesticides (Wood & Goulson 2017).



These actions tend to receive a good deal of media attention, but public understanding of
issues surrounding pollinator declines and the ecosystem service pollinators provide is
increasingly a topic of interest to researchers. For example, in Australia, Smith and Saunders
(2016) found that introduced honeybees receive a disproportionate amount of media attention in
online newspaper articles, where native bees and non-bee pollinators were mentioned in only a
fraction of the stories. This bias may influence the public’s understanding of pollinator diversity
and, as a result, have real impacts on the perception of pollinator conservation needs (Smith &
Saunders 2016), while wild bees and other insect pollinators are also important contributors to
crop pollination (Winfree et al. 2008; Rader et al. 2016). The perception that beekeeping is a
conservation action, for example, is arguably dangerous to native pollinators and natural systems
(Colla & Maclvor 2017). Given the massive public and media interest in pollinator conservation,
the diversity of pollinator species and the ecosystem services they provide, the extensive
scientific literature on extent and cause of declines, and recent policy development, studies
focussing on the social dimensions of pollinator conservation are urgently needed to obtain a
clearer understanding of pollinator conservation as a socio-ecological system.

In 2014, Ontario became the first jurisdiction in North America to propose regulation of
neonicotinoid pesticides. The regulation proposal was posted to its Environmental Registry and
included a discussion paper on a proposed Pollinator Health Acton Plan, which set out two
aspirational targets: an 80% reduction in the number of acres planted with neonicotinoid-treated
corn and soybean seed by 2017, and lowering the over-winter honeybee mortality rate to 15% by
2020 (Government of Ontario 2016). The Environmental Registry allows the public to comment
on environmental proposals within a given timeframe (Ministry of the Environment and Climate

Change 2016) and is a requirement of Ontario’s Environmental Bill of Rights (EBR) (Ministry of



Municipal Affairs and Housing 2007). When the notice (EBR Registry Number: 012-3068) was
posted to the Registry and opened for comments between November 25, 2014 and January 25,
2015 (online and via an associated e-mail address), it received 52 229 comments (Government of
Ontario 2016). This was the highest number of comments received on a proposal since the EBR
came into force in 1994 (Environmental Commissioner of Ontario). Past work has analyzed
public comments on environmental matters as a way to gain insight as to the public’s
environmental values and stances on a given issue (e.g. Proctor 1998). Due to growing pollinator
conservation concern and the consequent development of conservation strategies in jurisdictions
around the world, public comments can provide much-needed insight into public attitudes and
perceptions on required actions, as well as the sources of information relied upon.

In this study, public comments submitted on a draft policy proposal to the Ontario
Environmental Registry were used to identify the major concerns of the public surrounding
neonicotinoid regulation and pollinator conservation. In addition to determining the stances of
commenters on the proposal, we determined: 1) whether concerns varied, or whether
commenters were mostly motivated by the same concerns; 2) whether the public’s concerns align
with current pollinator conservation science; and 3) what sources of information people relied
upon to support their stances.

METHODS:

Of the 52 229 total comments submitted on this proposal, 50 686 were submitted in writing or by
phone (i.e. emailed directly, or telephone comments which were received and documented by
government staff and sent to central e-mail account) and 1 543 were received through the
Environmental Registry (online) (Government of Ontario 2016). Approximately 47 400

comments were made through seven campaigns (Ontario Ministry of Agriculture, Food, and



Rural Affairs, personal communication), including by environmental non-governmental
organizations (ENGOs) and the Ontario Beekeepers’ Association.

We obtained a copy of the comments from the Ontario Ministry of Agriculture, Food, and
Rural Affairs (OMAFRA). These included all uniqgue comments submitted by individuals, and a
sample of those sent through campaigns. Personal information (including direct and indirect
identifier information, such as postal codes or other information which could reveal a person’s
identity) had been redacted.

The comments had already been divided into those that were submitted via the
Environmental Registry (will be referred to as EBR comments) and those that were sent to the e-
mail address associated with the proposal (E-mails); upon receiving the comments, we further
subdivided the two groups into Individual (unique) and other comments, which included the
campaign (form letter) comments, as well as letters sent on behalf of organizations, and non-
comments (e.g. gibberish, requests for information, etc.). After sorting, we determined that 311
individual (i.e. non-campaign) e-mails were received and 661 individual comments were
submitted online.

All 972 individual comments were then coded. For each comment, we recorded: a) the
commenter’s stance on the proposal (advocating more/less/the same amount of neonicotinoid
regulation as proposed) and b) if applicable, their source of information to support that stance
(scientific article, popular media (newspaper, website, campaign, etc.), government reports,
anecdotal evidence, general references to “science”, past situations, situations elsewhere in the
world, etc.) (see Table 1). We also recorded: ¢) where identified in the comment, if the individual

was a farmer or a beekeeper or both, as these were two major groups of commenters we



identified at the outset. If the individual identified themselves as belonging to another group or
profession, we recorded this information as well (see Table 1).

We then coded the commenter’s motivations, i.e. what issues they cited as being of
concern. We analyzed the comments using the directed content analysis approach outlined by
Hsieh and Shannon (2005). We identified initial codes from the government summary of the
comments, which identified a number of common concerns, as well as from the subset of
comments that were available online, and from browsing of all comments during initial sorting.
These initial codes included: references to pollination services, concern for human health (with
regards to chemicals contained in the pesticides), concerns regarding bee species, concern for
other (non-human and non-bee) species, provisions already made to protect pollinators, moral
arguments, concerns about industry influence on the process, references to Ontario’s leadership
on the issue, and economic concerns (see Table 2).

In the government summary of the responses on the Environmental Registry
(Government of Ontario 2016), a number of additional categories are listed, including
recommendations regarding pollinator habitat, education and outreach efforts, and so on. As the
present research question specifically pertains to commenters’ motivations for commenting (i.e.,
the main concerns that drove them to submit a comment, as inferred from the comment itself),
we have not included these categories.

We gave each issue identified (initial codes stated above, and found in Table 2) a column
in the MS Excel spreadsheet used to record results, and we copied and pasted the relevant text
from each comment into the spreadsheet. We also recorded results quantitatively (1/0) in a
second spreadsheet. If we identified subthemes within a particular issue, the issue was

subdivided into new coding categories, and we re-analyzed all comments assigned to the



category before subdivision to ensure they were correctly coded. We read each comment twice,
with coding occurring on the second reading (per Center for Evaluation and Research 2012). We
gave a new code to any comment that did not fit into one of the predetermined codes (see Table
2 for final list of codes).

RESULTS:

Stance:

Previous reports indicated that 97% of all comments were in favour of the proposal (David
Suzuki Foundation 2015). Regarding the proposed neonicotinoid regulations specifically, we
found that support among individuals submitting comments outside of a campaign was also very
high: over 95% of those who took an explicit stance were in favour of regulating neonicotinoids;
many were in favour of more regulation than what was proposed in the draft policy (49.5% of
those who took an explicit stance, or 43.3% of all individual commenters) (Figure 1). Of the 972
individual comments that were coded, 121 (12.4%) did not express an explicit stance on the
proposed neonicotinoid regulation. Only 3.9% of commenters (or 4.5% of those who took an
explicit stance) wanted less regulation.

Sources of Information:

While most commenters did not provide any source of information, among those who did there
were several clear trends. Of the 972 comments, 94 (9.7%) of them relied on anecdotal evidence
to support their stances; this included personal experience or observations (for example, on
trends in bee health or personal health concerns) and conversations with (perceived) experts,
such as local beekeepers. Anecdotal evidence comprised one-third of all evidence given by

commenters (Figure 2).



The second-largest category was general references to “science” (including “scientific
evidence,” “scientific research,” “research,” etc.; see Appendix 1 for full descriptions). This is
distinct from comments that referenced specific scientific studies, as the commenter indicates
that “science” is on his/her side without demonstrating that he/she has actually read primary or
even secondary scientific sources him-/herself. A total of 50 commenters (9.6%) referred to
“science”/”research” (etc.). Commenters could provide multiple sources of information (e.g. a
book and a website). References to “science” represent 17.7% of all sources of information
provided.

The third-largest category was the “Elsewhere” category, which included references to
case studies outside of Ontario. In total, 41 commenters (4.2%) referred to experiences
elsewhere; these references represent 14.5% of all sources of information provided by
commenters. Many people mentioned the 2013 neonicotinoid moratorium by the European
Union (often referred to as a “ban”). Another case study cited by multiple commenters was
China, said to be relying on hand-pollination by humans after the widespread deaths of
pollinators. Both were used to support the stance that neonicotinoids should be regulated and/or
banned completely.

One sub-theme that occurred across multiple source categories was the historical case of
the pesticide DDT (referenced by 2.4% of those who provided any source). Some commenters
referenced Rachel Carson’s book on the topic, Silent Spring, or neonicotinoids being thousands
of times more toxic than DDT. However, several commenters cited their own past experiences
with DDT, in particular expressing that they themselves had noticed bird declines in past and that
influenced their decision to comment on this proposal (and presumably, their stances on

pesticides in general).



Motivations/Main Concerns:

Of the 972 individual commenters, 187 (19.2%) simply stated their stances on the proposal,
without identifying what their concerns or motivations for commenting were. Since their
concerns were unknown, these comments have been excluded in reporting percentages.

Comments could include multiple concerns. The top two concerns, each cited by over
50% of commenters who identified any concerns were for bees and pollination services (Figure
3).

Bees were mentioned by 61% of commenters who cited concerns, and 52.7% of those
mentioning bees also mentioned pollination services. Of those comments that mentioned bees,
73.5% simply referred to "bees"”, without specifying what type or species (Figure 4).
Additionally, 21.6% referred to honeybees; 8.4% explicitly stated honeybees, and an additional
13.2% referred to “bees” but gave other clues that they meant honeybees (e.g. references to
honey, beekeepers, and/or colony collapse disorder). Bumblebees were mentioned by 1.2% of
commenters who mentioned bees, and the final 3.8% included all other bee references
(commenters usually referring to non-specific “native” or “wild” bees). There were some
comments that referred to multiple types of bees; in those cases, it was always honeybees and
something else. Additionally, people reported both deaths in their own hives or those of a
beekeeper acquaintance, as well as noticing declines in bees (e.g. in their gardens).

A sub-theme within the Bee category was bees as environmental indicators; commenters
referred to bees as indicators of a greater problem, and multiple commenters also referenced bees
as “canaries in the coal mine.” Many commenters discussed bees as “our bees,” displaying a

sense of ownership; another common theme was that without bees nothing at all will grow.



Pollination services were cited as being of concern by 53.2% of commenters with any
concern. Those who did not mention bees specifically almost always mentioned “pollinators.”

Of the commenters who did not mention either bees or pollination, there were no obvious
trends, although many mentioned general environmental concerns. In the e-mails, other concerns
of this group included economic concerns and general distrust of industry; for both e-mails and
EBR submissions, there were also a few comments across the other concern categories.

Other (non-human and non-bee) species were mentioned by 23.3% of commenters; this
number also does not include comments that only referred to “pollinators” (which comprised
23.7% of the comments), as these were coded under Pollination Services and it is impossible to
distinguish between those thinking of bee pollinators versus other species. In total, 13.4% of
commenters referred to pollinating species and qualified that reference in some way, including
“wild,” “natural,” or “native” pollinators, or specifically referred to butterflies (including
monarch butterflies specifically), moths, insects, birds, or bats. Other species of concern for these
commenters included species identified as dependent on insects, especially birds, as well as
insect-eating fish and amphibians; trees; aquatic organisms and earthworms; and some also
included general references to all life, animals, or the food chain. Finally, 9.9% of commenters
referred to other species without mentioning “pollinators”; however, in this group, concerns were
typically for the same species as noted above (insectivorous birds; butterflies, earthworms, fish,
etc.).

General environmental concerns were expressed by 33.4% of commenters with any
concern; these include general references to ecology, ecosystems, the planet, Earth, etc.

Over 15% of comments with any concerns expressed either concerns regarding industry

influence on the policy creation process (7.3%) or general distrust of industry (8.2%).
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Other major concerns included human health concerns (13.5%; mostly general concerns
and not specific illnesses), economic concerns (12.9%), concerns for future generations (7.8%),
and references to Ontario’s leadership on the issue (8.8%; including both pride in Ontario being
first in North America to (propose to) regulate neonicotinoids and calls by commenters from
outside of Ontario for the province to act in order to lead their own governments to similar
action).

There were also several key trends in arguments against the regulation. These
commenters (38 out of 972) consistently cited economic concerns, though often also expressing
concern for the environment. Six commenters of the 38 in this group also had concerns about the
influence of NGOs on the policy creation process that were not found in any comments
supporting the proposal. Additionally, and in greater numbers, these commenters expressed
concerns regarding the beekeeping industry (31.6% of those wanting less regulation, or 12 out of
38 individuals). Common arguments in this area included: that the beekeeping industry is not
shouldering any of the responsibility for bee deaths, even though poor hive management
practices by some beekeepers may be a major cause; that provisions have already been made by
those in the agriculture industry to cut down on harm from neonicotinoids (in particular, the
recent introduction of fluency agent); that more time and/or research is needed; that emphasis has
unfairly been placed on those in the agriculture industry or on pesticides themselves as the cause
of bee deaths. This group of commenters arguing against the proposed neonicotinoid regulation
included farmers as well as those working in agriculture in other capacities, but working directly
with neonicotinoids (including seed dealers, agronomists, agri-business owners, crop advisors,

grain buyers, and “agriculture industry employees™).
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Interestingly, of the farmers who commented (and self-identified as farmers), there was
not consensus on the issue of neonicotinoid regulation, as farmers were found on either side of
the debate; of 47 identified farmers, 18 (39.3%) wanted less neonicotinoid regulation than
proposed, while 15 (32.0%) supported the regulation as proposed, and 13 (27.7%) wanted more
regulation (one took no explicit stance). Half of the farmers in support of the proposal identified
themselves as organic farmers, so were not currently employing neonicotinoid pesticides in their
operations.

DISCUSSION:

It is crucial that environmental policy be informed by science in order to be effective, and avoid
oversimplifying complex socio-ecological issues (Bradshaw & Borchers 2000). Many recent
studies have documented negative impacts of neonicotinoid pesticides on wildlife, including bees
(e.g. Gibbons et al. 2015; Wood & Goulson 2017). Government regulation of neonicotinoid
pesticides and other actions to protect pollinator health clearly have the broad support and great
interest of the general public, which creates a rare opportunity for ambitious conservation policy
and action. However, a more nuanced approach to pollinator health is required than was
proposed in this case study, or understood by much of the general public.

When asked for their input on regulating neonicotinoids and creating a wider plan to
promote pollinator health, the public’s overwhelming concerns were for the health of bees
specifically and the preservation of pollination services more generally (Figure 3). However, this
concern for pollination services does not align with the major species of concern. Many
commenters argued that without bees, there would be “no food”, while previous work has shown
that non-bee pollinating insects such as ants, wasps, butterflies, moths, flies, and beetles

contribute approximately equally to global pollination services as do bees (Rader et al. 2016).
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Additionally, only 35% of global crop production volume is dependent on animal pollinators,
and staple crops like wheat and corn are not (Klein et al. 2007).

While many members of the public appear to have only a basic understanding of the
pollination process, that is not as concerning from a conservation standpoint as the poor
understanding of bee species diversity that the comments revealed. In Australia, honeybees
dominate the public conversation surrounding pollinators and pollinator conservation (Smith &
Saunders 2016), and clearly this phenomenon is widespread. Most commenters here who
expressed concerns for bees did not mention specific taxa or species, and those that did usually
referred to honeybees (both directly and indirectly) (Figure 4). Thus, while the public showed
great concern for bees and pollination, the comments include an overemphasis on honeybees,
which is also focussed on in the proposed policy itself. However, the honeybee (Apis mellifera)
IS a managed, non-native bee species in North America (Whitfield et al. 2006). Additionally,
wild pollinators have been found to be more effective agricultural crop pollinators than
honeybees (Garibaldi et al. 2013). There is also evidence that honeybees themselves can cause
problems for native pollinators, by competing for resources (Goulson & Sparrow 2009) or
spreading diseases from managed hives to wild bees (Singh et al. 2010). Thus, a focus on
conserving honeybees in public conversation of environmental policy is misplaced, and
potentially even harmful to native pollinators and natural ecosystem services (Colla & Maclvor
2017).

While neonicotinoid pesticides are clearly a threat to bees (Wood & Goulson 2017), it is
important that actions to regulate them are taken as part of a multi-faceted conservation strategy
that acknowledges the many anthropogenic threats faced by bees and other pollinators. Many

commenters in this study cited bee declines and pointed to neonicotinoids as the cause. While
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neonicotinoids have been shown to have negative effects on honeybees at field-realistic exposure
levels (Tsvetkov et al. 2017), as well as negative reproductive effects on wild bees (Baron et al.
2017; Woodcock et al. 2017), they are not the only threat to bees or to other pollinators. Threats
to bees differ between species, and besides pesticides, can include pathogens from managed
bees, climate change, and land-use change (Cariveau & Winfree 2015); interactions of other
commonly-applied agricultural chemicals with neonicotinoids can also worsen their impacts on
honeybees (Tsvetkov et al. 2017).

Clearly, there is a need to shift the public conversation surrounding pollinator health to
focus on multi-faceted strategies that will aid native pollinators, especially those assessed to be at
risk of extinction. For example, habitat creation is important, and previous work has
demonstrated that humans can manage urban and suburban areas to improve pollination services
(e.g. by bumblebees; see Jha & Kremen 2013). In Ontario, a third aspirational target was added
to the Pollinator Health Action Plan, which was created in 2016 following an additional public
and stakeholder consultation period: “To restore, enhance and protect 1 million acres of
pollinator habitat in Ontario” (OMAFRA 2016). The policy is general, but an introductory
section highlights the importance of native pollinators (OMAFRA 2016). While it remains to be
seen if the varying habitat needs of different pollinator species will be incorporated into the
planned actions, the addition of habitat protection as a major aspirational target has the potential
to greatly expand the scope of pollinator protection.

This study also demonstrates the importance of building bridges with stakeholders for
policy development. The proposal was contentious among the agriculture community, and
Ontario’s Minister of Environment and Climate Change eventually apologized to the agriculture

community for inadequate effort to build bridges (in November 2016 at the annual meeting of
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the Ontario Federation of Agriculture) (Greig 2016). Individual commenters gave insight as to
the sentiments of those who were opposed to the proposed policy (38 out of 972 total
commenters; Figure 1), and generally identified themselves as people who worked directly with
neonicotinoids, including some farmers, seed dealers, agronomists, crop advisors, and others in
the agriculture industry. While many expressed concern for the environment and/or bees, they
felt that the beekeeping industry itself was not under any scrutiny for the reported overwintering
deaths, as opposed to the situation with those in the agriculture industry. This is consistent with
recent studies that have also pointed to multiple factors in honeybee declines, especially Varroa
mites spread through trade and movement of honeybee colonies (Staveley et al. 2013; Moritz &
Erler 2016; Wilfert et al. 2016). This concern is also interesting because, indirectly, it is a
reflection of the proposal’s overemphasis on honeybees as the reason for limiting neonicotinoid
use. There were also concerns that recent provisions had been made (i.e. fluency agent) to reduce
harm, but results from this change were not yet understood and the proposed policy did not take
this change into consideration. Despite their opposition to the regulation proposed, these
commenters did not dispute that pollination was important, even that neonicotinoids may cause
environmental harm. Thus, changing the focus to native pollinators and working harder with
agricultural stakeholders could potentially garner more support for actions to regulate
neonicotinoids and protect pollinators (and other wildlife).

This again shows the importance of creating a multi-faceted pollinator health strategy, so
as not to alienate important stakeholders. One commenter wrote that “the proposal, based on thin
and narrowly selected information, only addresses a single agronomic actor — as if it were the
main solution to the complex issues of variable bee mortality. In so doing the proposal has

polarised rural groups and further driven the Ontario geo-political wedge along an urban and
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rural fault line” (Comment #180137). There was a clear neonicotinoid user/non-user divide in
support for the policy, but whether this divide is also along urban/rural lines cannot be
determined without geographic data, which most of the comments lacked. While most
commenters favoured neonicotinoid regulation, many supporting even greater regulation than
proposed, those most immediately affected by the regulations had strong, and mostly consistent,
opinions, and the response of policymakers to those concerns is also an important part of the
process. It would be useful to know if most of the comments came from people in urban centres
or whether support was spread throughout both urban and rural areas.

Besides the opportunity for the public to provide written comments, the Ministry held a
variety of meetings to which “[a]gricultural organizations, other key organizations such as
environmental organizations, seed trade industry, the pesticide sector, and all members of the
public were invited” (Government of Ontario 2016). The present work did not consider these
meetings, as the goal of this study was to better understand public motivation and stance on the
neonicotinoid reduction policy. In order to investigate how public feedback actually influenced
the regulation and policy creation process, a stakeholder analysis could be conducted. This
would involve the identification of stakeholders and the relationships between them (Reed et al.
2009), which is beyond the scope of the work done here, but would be a useful next step.

It would be especially useful to better understand the role of the beekeeping industry in
the policy decision-making process. While the individual comments analyzed here can provide
insight into public thought regarding neonicotinoid pesticides and pollinator health, the vast
majority of comments received on the proposal came through campaigns, including one by the
Ontario Beekeepers’ Association and others by (especially environmental) non-governmental

organizations (NGOs), both of which made form letters available for submission by the public. It
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is unknown how many letters were submitted by each campaign, as only a subset were redacted
and included in the comments received for this research. If obtained, that information could also
contribute to a stakeholder analysis process, and provide insight as to what extent the focus on
honeybees may have been influenced by the beekeeping industry itself.

Individual commenters tended to rely on personal experience as a source of information,
but because so many comments came through campaigns, environmental NGOs were likely the
main source of information for the public. Further work could examine how the public becomes
aware of these campaigns, and specifically how often people seek out campaigns when they want
to comment on an issue, versus how much awareness of the issue is generated by the campaigns
themselves.

Finally, the role of pesticide industry lobbying in the creation of pollinator conservation
policy should also be further investigated. In addition to existential concerns related to the loss of
pollinators, a major reason for the public’s support for neonicotinoid regulation was the
perception that it was being imposed on industry, rather than individuals. The government was
seen as holding industry accountable and commenters supported this role, not trusting the
pesticide industry to self-regulate. Commenters in favour of the proposal expressed the desire for
the government to “stay strong” in the face of industry pushback, suggesting a concern that the
government would give in to lobbying efforts.

Conclusion
Policymakers should translate broad public support for neonicotinoid regulation and pollinator
protection into policy that is focussed on native pollinators and addresses the many threats those

species face.
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Table 1: Data collected from each coded comment:

Comment # | Format | Identity Stance Source of Information

(see Appendix 1 for full descriptions)
Unique EBR Farmer, More Newspaper; Website; Campaign;
number ID | E-mail | Beekeeper, | regulation, | Scientific article; Anecdotal; Quotation;
assigned to Both, Less General references to "science,"” "scientific
each Other regulation, | evidence/studies/research,"” etc.; Book;
comment by (specify) Same Past Cases (e.g. DDT); Elsewhere (e.g.
the Ontario amount of | experiences in Europe, China, etc.);
Ministry of regulation | Personal Study (undertaken by commenter,
Agriculture, as local group);
Food, and proposed | Government/Government Agency Reports;
Rural Film; NGO (e.g. IUCN, Xerces); Other
Affairs
(OMAFRA)
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Table 2: Final set of coding categories for the commenter’s “Motivation”; comments could be

coded under multiple categories. Each category contains a description of the category and an

example of one of the comments coded in it. (continued on next page):

Motivation:
Pollination Human Bees Other Species | Provisions Moral Leadership In
Services Health Already Made | Arguments
Commenter | Refers to Refersto | Referstoany | Refersto Invokes Refers to Ci
refers to human bees (any | species thatis | provisions moral Ontario’s in
pollination health species) not human or | already made | arguments, | leadership in | pe
services, concerns bee to protect e.g.: “This | reducing tr
including E.g. “l am pollinators is the right | neonicotinoid | th
references to | E.g. “Aswe | writingto | E.g. “First, | and/or reduce | thing to do” | pesticide use, | ex
“pollinators” | are support want to the use of e.g. as first gc
actually the congratulate pesticides E.g. “Please | jurisdiction in | sti
E.g. “we eating the | Governm- | you for taking do the right | North pr
cannot crops laced | ent's a politically E.g. “Ontario’s | thing and America pe
overestimate | with this actions to | bolt, corn and have neonlf nc
the poison, is curtail the | environment- | soybean controls E.g. “I wi
importance | there not use of ally urgently farmers are (and more!) | appreciate
toour food |alsoa pesticides | needed and good stewards | put in place. | the Ontario E.
security of chance that | that harm | economically | of the We need to | government’s | th
healthy cumulative | bees. absolutely environment. work leading wi
pollinator poison over | Thank you | reasonable Improvements | together to | commitment | re
populati- ten years for trying | step towards in the fluency | protect our | and action ... | us
ons!” or less may | to save the | protection agents used earth... this would be | cf
be bees!” Ontario's and modifying | Honestly It | a very strong | st
detrimental insect, bird planting seems market signal | to
to human and related equipment to politicians | that would CC
health as ecosystems.” better contain | really don't | help shift the | th
well?” (sic) and deflect care about | whole ak
dust have been | life. It's industry.” Pc
good first unjust.” Pl
steps.” (sic)
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Table 2 (continued from previous page):

Motivation
(cont.’d)
Economic General Time/ NGO Beekeeping General Not Practical

Environment | Research | Influence Industry Industry

al Concerns Concerns Distrust
Refers to Cites Indicates | Cites concerns | Cites concerns Expresses Cites
how the concerns for | that more | that non- with the anti- concerns that
proposal the general time governmental | beekeeping (pesticide) the proposal
will affect environment, | and/or organizations | industry (inc. industry as presented
the including research are trying to influence on the | sentiment, is not
economy water or air are needed | influence the process and fault | without practical for

pollution, or | before the | policy creation | of beekeepers in | including implementa-
E.g. general issue is process causing bee concerns over | tion
“...could references to | fully deaths) industry
and the planet, underst- E.g. “There is influence on | E.g. “But I’'m
probably Earth, nature, | ood documented E.g. “If we had | the process concerned
will have ecology, support that less that it is too
serious environment, | E.g. the political conventional E.g. “The cumbersome
financial etc. “Maybe views of a very | neonicotinoid pesticide and relies too
consequenc we need to | slim few use in Ontario, | industry has | much on
esforAgin | E.g.*... lam | ..waitfor | individuals we would still refused to farmer
Ontario one | deeply the from "green” have bee colony | regulate itself | training and
of the main | troubled by scientific | environmental | collapse and confine | practice.”
drivers of the evaluation | organizations | disorder, the use of this
the decreasing of this has influenced | because many powerful
economy!” | health and situation agovernment | bee-keepers are | class of

vitality of our | to report | thatis willing | NOT competent | pesticides to

natural on their to govern to manage their | occasions of

environ- findings.” | "from the hives.” demonstrable

ment.” activist need.”

centre"...”
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Stances of Individual Commenters

A

= More ®=Same = More/Same = Less ® No Explicit Stance

Figure 1: Stances of individual commenters with regards to the proposed neonicotinoid
regulation (e-mails and online submission combined, n = 972). “More/Same” refers to
commenters who indicated their support for either a ban or reduction in neonicotinoid usage,
with no stated preference between the two.
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Sources of Information Cited by Individual Commenters

g

o

Figure 2: Sources of information cited by individual commenters. For full description of each
type, see Appendix 1.

= Anecdotal

= “science”

= Elsewhere

= Other

m Government Reports
= Website

m Past Cases

m Scientific

= Campaign

= NGO

m Newspaper
= Quotation
= Book
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= Personal Study
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Concerns of Individual Commenters
70

60

Figure 3: Percentages of individual commenters with each concern identified; percentages were
calculated excluding commenters who did not cite any concern (187 out of 972 excluded).
Descriptions of each category can be found in Table 2.
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Types of Bees Mentioned

= "Bees"  ® Honeybees (implied) = Honeybees (explicit) = Other Bees = Bumblebees

Figure 4: Percentages of commenters mentioning bees by type of bee mentioned. In total, 61%
of individual commenters with any concern mentioned bees. “Bees” refers to commenters who
did not specify to which type of bee they were referring.
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APPENDIX:

1) Complete list of sources of information referenced by commenters and displayed in
Figure 2, including description of each:

Source of Information

Description

Newspaper

Newspaper

Website Website (including news websites)

Scientific Peer-reviewed scientific journal article

Anecdotal Refers to personal experience or personal conversations with
beekeepers, etc.

Campaign References material from a campaign related to the proposal;
for example, a statement by the Green Party

Quotation Provides a quotation; typically not directly related to the
proposal (e.g. quotations by Einstein or Chief Seattle)

“science” Commenter refers to science/scientific research/research,
etc. without referencing a particular study or anything more
substantial

Book Book

Past Cases References to past experiences, such as DDT

Elsewhere References to experiences of other places (often Europe)

Personal Study

Refers to a study undertaken by the commenter, sometimes
with a local group; it was unclear from the redacted text
whether some of these were affiliated with a university or
other research group

Government/Government Reports by government or government agencies, such as the
Agency Reports PMRA, EPA, etc.

Film Film (both fiction and documentary)

NGO Non-governmental organization

Other All sources of information not falling under any of the above

categories
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2) Concerns/motivations for commenting and percentages of commenters with each

concern:

Concerns/Motivations for Commenting

Commenters Citing Each Concern (%)
*percentages reported based on the 785 (of 972
total) commenters who cited any concern

Pollination Services 53.2
Human Health 135
Bees 61.0
Other Species 46.9
Provisions Already Made 2.8
Moral Arguments 5.7
Leadership 8.8
Industry Influence 7.3
Economic 12.9
General Environment 33.4
Time/Research 4.6
NGO Influence 0.9
Beekeeping Industry Concerns 1.9
General Industry Distrust 8.2
Not Practical 1.3
Future Generations 7.8
Total Industry-related comments 154

(Industry Influence + General Industry
Distrust)
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