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Pollinator declines have resulted in an increasing number
of policies and actions to conserve bee populations in
many parts of the world. In North America, there is strong
public engagement but also growing controversies over
how to address declines. The controversies are fueled by
the complexity of scientific information on species, habi-
tat types, and countries and by intense lobbying by non-
governmental organizations and the beekeeping, agro-
chemical, and farming industries. Policy and conservation
initiatives often focus on the western honeybee (4pis
mellifera), a domesticated species not native to North
America. Although losses of managed honeybee colonies
are recorded annually, we argue that North American
honeybee losses are not a conservation problem; rather,
they are a domesticated-animal-management problem. By
focusing attention on honeybees, policies and funding
priorities may undermine native bee conservation and
have negative impacts ecologically and socially.

In North America, there are approximately 4000 na-
tive bee species (Michener 2007). A small portion of
these (primarily bumblebees) are classified as at risk of
extinction (e.g., IUCN 2016), but data that can be used
to determine the status of the vast majority of species are
lacking. In recent years, numerous pollinator conserva-
tion polices at federal (e.g., Bee Health Roundtable 2014),
provincial (e.g., Ontario Ministry of Agriculture, Food and
Rural Affairs 2016), state, and municipal levels have been
created that focus primarily on honeybees. For exam-
ple, honeybees, monarchs, and pollinator habitat are the
3 priorities of the U.S. Pollinator Partnership Action Plan
(Pollinator Health Task Force 2016). Although the hon-
eybee industry is subject to various stressors, including
parasite outbreaks, exposure to insecticides, and declin-
ing nutrition (Ratnieks & Carreck 2010), honeybees are
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not at risk of extinction based on globally accepted In-
ternational Union for Conservation of Nature Red List
criteria and continue to be imported into North America
in large numbers (e.g., Pernal (e.g., Pernal 2014). Hon-
eybees are important pollinators in agricultural systems,
where large areas planted in monoculture depend on an
industrialized pollination system (Aizen & Harder 2009).
However, growing evidence indicates wild bee commu-
nities can provide more effective pollination services in

certain contexts (c.g., SPENZO0N GARDARHETANZ0I).
particularly under climate change (e.g., RAGCHCEANZONS) .
The popularity of hobby and commercial beekeeping

outside of intensive agricultural systems has increased

dramatically (Moore & Kosut 2013). [BijSoRCEHRESIaE
beekeepers are increasingly given access to natural ar-
eas (e.g., PPAP 2016), often without prior environmen-
tal impact assessments or ongoing monitoring of native
[PEEIEOIENMEES Thesc initiatives are often portrayed
as conservation initiatives aimed at saving bees, increas-
ing wildflower pollination, and connecting people with
nature. From a beekeeper’s perspective, bringing hives
into natural or urban areas can decrease exposure to agro-
chemicals and increase the diversity of nectar sources for
honey production and nutrition (Lorenz & Stark 2015).
However, these areas often have high native-bee diversity
(e.g., Hendrix et al. 2010; Bates et al. 2011; Tonietto
et al. 2011; Murray et al. 2012; Fortel et al. 2014) and do
not have a dearth of pollinators (Wagenius & Lyon 2010;
Williams & Winfree 2013).

Although honeybees have received significant positive
press and public support, there are important yet often
ignored reasons why increasing their numbers outside
intensive agricultural systems should be avoided. Hon-
eybees have large colonies and have become [iiVasive
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in all regions outside of their OId World origin (Cinc

2003; Moritz et al. 2005). Honeybees are prone to a num-
ber of diseases, which vary in prevalence. For example,
Youngsteadt et al. (2015) found worker survival de-
creases significantly as urbanization and management in-
crease, which suggests that strict regulation and training
of beekeepers are needed. Laboratory studies show hon-
eybee diseases can transfer to other species (Hoffmann
et al. 2008; Graystock et al. 2016). Although there are
many knowledge gaps surrounding the impacts of dis-
ease transfer on wild populations, increasing the num-
ber of hives in cities or natural areas could lead to
spread of diseases into surrounding areas. Honeybees
compete with wild bees for pollen and nectar (Kato
et al. 1999; Dupont et al. 2003, Paini 2005; Watts
et al. 2012; Hudewenz & Klein 2013). A typical api-
ary of 40 hives removes the equivalent of the lar-
val mass pollen provisions of 4,000,000 solitary bees
(Cane & Tepedino 2017). Honeybees can forage over
large fragmented areas (2-3 km) and visit thousands
of flowers (Beekman & Ratnieks 2000). Once a good
food source is found, they recruit nestmates to max-
imize pollen and nectar foraging (Seeley et al. 1991).
This has negative impacts on native bees. For example,
Thomson (2004, 2006) documented declines in forag-
ing activity of native bees with proximity to honeybee
colonies, especially among species active at the end of the
summer.

Honeybees may also have large impacts on native plant
communities and natural ecosystems. For example, hon-
eybees can help non-native plants outcompete native
plants by enhancing seed set through pollination (Barthell
et al. 2001). Spread of invasive plants can distract native
bees from their native plant mutualisms, which can lead
to further negative effects on biodiversity (Traveset &
Richardson 2006). Honeybees can also damage flowers
and steal nectar and pollen from flowers without polli-
nating them, which can affect native plant persistence
over time (Rust 1979; Carmo et al. 2004; Hargreaves
et al. 2009).

Cities have begun to set policies that regulate urban
beekeeping (e.g., Edmonton, New York, San Francisco,
Toronto) as a perceived responsible action to help pol-
linators. However, increasing honeybees in cities may
have numerous social impacts in addition to the above-
mentioned ecological impacts. In areas where human
density is high, sting risk and anaphylactic reactions
may increase. More nuanced is that encouraging urban
beekeeping may further people’s misunderstanding of
the importance of native biodiversity and ecosystem in-
tegrity. The act of beekeeping under the auspice that
one is saving the bees is akin to domesticating nature,
whereby natural processes are lost in exchange for a
human benefit (Kareiva et al. 2007). Redirecting pub-
lic attention and policy away from domesticated honey-
bee management to evidence-based conservation of wild
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pollinators is critical for native plant communities and
will increase the resilience of agricultural and natural
ecosystems.

Acknowledgments

Many thanks to L. Packer and C. Kent for comments on an
early draft of this manuscript. Funding support to S.R.C.
was provided by the Liber Ero Foundation.

Literature Cited

Aizen MA, Harder LD. 2009. The global stock of domesticated honey
bees is growing slower than agricultural demand for pollination.
Current Biology 19:915-918.

Barthell JF, Randall JM, Thorp RW, Wenner AM. 2001. Promotion of
seed set in yellow star-thistle by honey bees: evidence of an invasive
mutualism. Ecological Applications 11:1870-1883.

Bates AJ, Sadler JP, Fairbrass AJ, Falk SJ, Hale JD, Matthews TJ.
2011. Changing bee and hoverfly pollinator assemblages along
an urban-rural gradient. PLOS ONE 6 (e 23459) https://doi.org/
10.1371/journal.pone.0023459.

Bee Health Roundtable. 2014. National bee health action plan. Gov-
ernment of Canada, Ottawa. Available from http://www.agr.gc.ca/
eng/industry-markets-and-trade/value-chain-roundtables/bee-health/
objectives-and-priorities/?id = 1409836063106 (accessed April
2016).

Beekman M, Ratnieks FLW. 2000. Long-range foraging by the honey-bee,
Apis mellifera L. Functional Ecology 14:490-496.

Cane JH. 2003. Exotic non-social bees (Hymenoptera: Apoidea) in North
America: ecological implications. Pages 113-126 in K Strickler, ed-
itor. Non-native crops, whence pollinators for the future? Entomo-
logical Society of America, Annapolis, Maryland.

Cane JH, Tepedino V. 2017. Gauging the effect of honey bee pollen
collection on native bee communities. Conservation Letters 10:205-
210. https://doi.org/10.1111/conl.12263.

Carmo RM, Franceschinelli EV, Silveira FA. 2004. Introduced honeybees
(Apis mellifera) reduce pollination success without affecting the
floral resource taken by native pollinators. Biotropica 36:371-376.

Dupont YL, Hanse DM, Valido A, Olesen JM. 2003. Impact of introduced
honeybees on native pollination interactions of the endemic Echium
wildpretii (Boraginaceae) on Tenerife, Canary Islands. Biological
Conservation 118:301-311.

Fortel L, Henry M, Guilbaud L, Guirao AL, Kuhlmann M, Mouret H,
Vaissiere BE. 2014. Decreasing abundance, increasing diversity and
changing structure of the wild bee community (Hymenoptera: An-
thophila) along an urbanization gradient. PLOS ONE 9 (e104679)
https://doi.org/10.1371/journal.pone.0104679.

Garibaldi LA et al. 2013. Wild pollinators enhance fruit set of crops
regardless of honey bee abundance. Science 339:1608-1611.

Graystock P, Blane EJ, McFrederick QS, Goulson D, Hughes WO 2016.
Do managed bees drive parasite spread and emergence in wild
bees? International Journal for Parasitology: Parasites and Wildlife
5:64-75.

Hargreaves AL, Harder LD, Johnson SD. 2009. Consumptive emascula-
tion: the ecological and evolutionary consequences of pollen theft.
Biological Reviews 84:259-276.

Hendrix SD, Kwaiser KS, Heard SB. 2010. Bee communities (Hy-
menoptera: Apoidea) of small Towa hill prairies are as diverse and
rich as those of large prairie preserves. Biodiversity and Conserva-
tion 19:1699-1709.

Conservation Biology
Volume 31, No. 5, 2017


https://doi.org/10.1371/journal.pone.0023459
https://doi.org/10.1371/journal.pone.0023459
http://www.agr.gc.ca/eng/industry-markets-and-trade/value-chain-roundtables/bee-health/objectives-and-priorities/?id = 1409836063106
http://www.agr.gc.ca/eng/industry-markets-and-trade/value-chain-roundtables/bee-health/objectives-and-priorities/?id = 1409836063106
http://www.agr.gc.ca/eng/industry-markets-and-trade/value-chain-roundtables/bee-health/objectives-and-priorities/?id = 1409836063106
https://doi.org/10.1111/conl.12263
https://doi.org/10.1371/journal.pone.0104679
Thomas Meinzen


Thomas Meinzen


Thomas Meinzen


Thomas Meinzen


Thomas Meinzen


Thomas Meinzen


Thomas Meinzen


Thomas Meinzen



1204

Hoffmann D, Pettis JS, Neumann P. 2008. Potential host shift of the
small hive beetle (Aethina tumida) to bumblebee colonies (Bomi-
bus impatiens). Insectes Sociaux. 55:153-162.

Hudewenz A, Klein AM. 2013. Competition between honey bees and
wild bees and the role of nesting resources in a nature reserve.
Journal of Insect Conservation 17:1275-1283.

TUCN (International Union for the Conservation of Nature). 2016. The
TUCN red list of threatened species. IUCN, Gland, Switzerland. Avail-
able from http://www.iucnredlist.org/ (accessed August 2016).

Kareiva P, Watts S, McDonald R, Boucher T. 2007. Domesticated nature:
shaping landscapes and ecosystems for human welfare. Science
316:1866-1869.

Kato M, Shibata A, Yasui T, Nagamasu H. 1999. Impact of intro-
duced honeybees, Apis mellifera, upon native bee communities
in the Bonin (Ogasawara) Islands. Researches Population Ecology
41:217-228.

Lorenz S, Stark K. 2015. Saving the honeybees in Berlin? A case
study of the urban beekeeping boom. Environmental Sociology
1:116-126.

Michener C. 2007. The Bees of the World. 2nd edition. John Hopkins
University Press, Baltimore.

Moore LJ, Kosut M. 2013. Buzz: Urban beekeeping and the power of
the bee. New York University Press, New York.

Moritz RFA, Hartel S, Neumann P. 2005. Global invasions of the western
honeybee (Apis mellifera) and the consequences for biodiversity.
Ecoscience 12:289-301.

Ontario Ministry of Agriculture, Food and Rural Affairs. 2016. Ontario’s
draft pollinator health action plan. Ontario Ministry of Agricul-
ture, Food and Rural Affairs, Ottawa. Available from http://www.
omafra.gov.on.ca/english/pollinator/actionplan-draft.pdf (accessed
April 2016).

Paini DR, Roberts JD. 2005. Commercial honey bees (Apis mellifera) re-
duce the fecundity of an Australian native bee (Hylaeus alcyoneus).
Biological Conservation 123:103-112.

Pernal SF. 2014. National regulations for beekeeping in North America
(Canada and the United States of America). 275-280 in Ritter W,
editor. Bee Health and Veterinarians. OIE World Organization for
Animal Health, Paris.

Pollinator Health Task Force. 2016. Pollinator partnership action plan.
2016. Pollinator Health Task Force, Washington, D.C. Available from

Questioning public perception

https://www.whitehouse.gov//sites/whitehouse.gov/files/images/
Blog/PPAP_2016.pdf (accessed August 2016).

Rader R. et al. 2013. Native bees buffer the negative impact of climate
warming on honey bee pollination of watermelon crops. Global
Change Biology 19:3103-3110.

Ratnieks FL, Carreck NL. 2010. Clarity on honey bee collapse? Science
327:152-153.

Rust RW. 1979. Pollination of Impatiens capensis: pollinators and
nectar robbers. Journal of the Kansas Entomological Society, 297-
308.

Seeley TD, Camazine S, Sneyd J. 1991. Collective decision-making in
honey bees: how colonies choose among nectar sources. Behavioral
Ecology and Sociobiology 28:277-290.

Thomson DM. 2004. Competitive effects of the invasive European
honey bee on the reproductive success of a native bumble bee.
Ecology 85:458-470.

Thomson DM. 2006. Detecting the effects of introduced species: a
case study of competition between Apis and Bombus. Oikos
114:407-418.

Tonietto R. et al. 2011. A comparison of bee communities of Chicago
green roofs, parks and prairies. Landscape and Urban Planning
103:102-108.

Traveset A, Richardson DM. 2006. Biological invasions as disruptors
of plant reproductive mutualisms. Trends in Ecology & Evolution,
21:208-216.

Wagenius S, Lyon SP. 2010. Reproduction of Echinacea angustifolia
in fragmented prairie is pollen-limited but not pollinator-limited.
Ecology 91:733-742.

Watts S, Sapir Y, Segal B, Dafni A. 2012. The endangered Iris at-
ropurpurea (Iridaceae) in Israel: honey-bees, night-sheltering male
bees and female solitary bees as pollinators. Annals of Botany:
mcs292.

Williams NM, Winfree R. 2013. Local habitat characteristics but
not landscape urbanization drive pollinator visitation and na-
tive plant pollination in forest remnants. Biological Conservation
160:10-18.

Youngsteadt E, Appler RH, Lopez-Uribe MM, Tarpy DR, Frank SD.
2015. Urbanization increases pathogen pressure on feral and
managed honey bees. PLOS ONE 10 (e0142031) https://doi.org/
10.1371/journal.pone.0142031.

Conservation Biology
Volume 31, No. 5, 2017


http://www.iucnredlist.org/
http://www.omafra.gov.on.ca/english/pollinator/actionplan-draft.pdf
http://www.omafra.gov.on.ca/english/pollinator/actionplan-draft.pdf
https://www.whitehouse.gov//sites/whitehouse.gov/files/images/Blog/PPAP_2016.pdf
https://www.whitehouse.gov//sites/whitehouse.gov/files/images/Blog/PPAP_2016.pdf
https://doi.org/10.1371/journal.pone.0142031
https://doi.org/10.1371/journal.pone.0142031

