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increased protection of the united kingdom’s bee population 
Decline in bee populations since the post war (1945- ) period
Bee populations have been significantly declining over the last century, and not enough is being done to protect our pollinators. Through increased use of pesticide based farming, the decline of pollinators across Britain has been severe. Although the implementation of EU law within the UK and despite further restrictions on pesticide use, steps have not been taken to help to revive the dying population. Addressing the decline by stopping further use of pesticides without providing solutions to ensure the safety and the prosperity of bee populations is not enough to keep our pollinators safe. With the decline of hedgerows and the introduction of monoculture farming, the food and habitat of pollinators in this country is being slowly destroyed.  
The rise of monoculture farming happened in the post war period, where the country was no longer just growing food for sustaining the population at home and troops overseas. The shift between sustainable farming techniques to those of mass production has caused the land to undergo huge shifts in ecosystems. As a consequence of the loss of biodiversity, pollinators have not been able to survive in these ‘food deserts.’[footnoteRef:1] Crop production in the US alone has risen to 300% and it relies almost entirely on bee pollination, this is a global issue and should be addressed accordingly.  Some once biodiverse farmsteads across the world have been reduced to single crop deserts with a complete lack of wildflowers due to the introduction of pesticides for more effective mass production. [footnoteRef:2]  [1:  Spivak, Marla. (2013) ‘Why Bees are disappearing.’ TED. Global. <https://www.ted.com/talks/marla_spivak_why_bees_are_disappearing>]  [2:  Ibid. ] 

Scientific reports have shown that honeybees can thrive in any environment, urban or rural, as long as the habitat and flora in that area is stable. So; the question isn’t how we are going to save the honeybees, the question is how we are going to plant more flowers.[footnoteRef:3]  [3:  Wilson-Rich, Noah.  (2018) How you can help save the bees, one hive at a time. TEDxProvincetown <https://www.ted.com/talks/noah_wilson_rich_how_you_can_help_save_the_bees_one_hive_at_a_time>] 

The rapidly declining pollinator populations of this country will have a drastic effect on the food production, the two are inextricably linked. Yet amidst political turmoil and Brexit, the health and safety of the environment in the UK is left as a backseat matter. The government itself reported in 2018 that 
“the value of the UK’s 1,500 species of pollinators to crops [is estimated at] £400-680 million per year due to improved productivity.” 
which undeniably states the financial impact that these important insects have on the British economy. It has been averaged at €153 billion per year globally. Pollinators contribute to 20% of the food production across England, a devastating number of crop loss if the bee population continues to decline. (see table.1)
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Figure 1: Summary of the importance of insect pollinated for to UK farming regions[footnoteRef:4] [4:  Breeze, T D, A P Bailey, K G Balcombe, and S G Potts, ‘Pollination Services in the UK: How Important Are Honeybees?’, ‘Agriculture, Ecosystems and Environment’, 142 (2011), 137–43 <https://doi.org/10.1016/j.agee.2011.03.020>] 
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Figure 2: Increased yield due to insect pollination[footnoteRef:5] [5:  Ibid -fig2] 


[bookmark: _GoBack]Britain needs to pave the way for other nations across the globe to take their pollinators seriously and put solid action in place to allow global prosperity in the food and agriculture industries. Without substantial measures to ensure the safety and future of the bees, there will be a significant drop in the UK’s food production, this includes the majority of fruits, vegetables, nuts, anything we grow with flowering plants will suffer; but additionally, crops such as valuable oilseed rape. 
However, not only will monocultured farming suffer, the loss of habitat has led to a shortfall of honey production, it has reduced hives by 54% between 1984 and 2005.[footnoteRef:6] [6:  T.D. Breeze et al. / Agriculture, Ecosystems and Environment 142 (2011) 137–143] 

Not only will the produce suffer but we will lose important products like beeswax, honeycomb, royal jelly that are essential to helping human immune systems and are used in many medicinal practices.[footnoteRef:7] [7:  Greenpeace, ‘Causes | The Bees in Decline’ <http://sos-bees.org/causes/> [accessed 12 April 2019]] 


What has already been done? Is it enough?

Currently the UK Government has implemented a number of schemes to survey these pollinators, working closely with NGOs such as British Bee Keepers Association (BBKA) and Friends of the Earth (FOE) to collect data in an attempt to understand the issues that face pollinators in today’s climate. But due to the constant overhaul of Brexit in all major parliamentary debates any improved legislation or finished government policy has not yet come to fruition. UK government efforts have been to fund research such as the National Pollinator Survey, to establish the causes of decline and the contexts in which bees thrive. The National Pollinator Strategy outcome has developed a 25 year plan of monitoring, observation of bee health and promotion of good practice.[footnoteRef:8] Previous to this, in 2015 the government produced a precursory document that highlighted exactly the same aims, emphasising community engagement to shift the efforts onto the people rather than the legislation.[footnoteRef:9]  [8:  Department for Environment Food & Rural Affairs, National Pollinator Strategy (London, 2018) <https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/766200/nps-implementation-plan-2018-2021.pdf> [accessed 8 April 2019]]  [9:  Defra, National Pollinator Strategy: Implementation Plan, 2015 <www.gov.uk/defrawww.nationalarchives.gov.uk/doc/open-government-licence/version/3/oremailPSI@nationalarchives.gsi.gov.uk> [accessed 12 April 2019]] 


The EU government’s current ban on the most harmful pesticides, the aforementioned neonicotinoids only bans the use of them in outdoor locations and on three main crop sources. This ban does not cover enough of the neonicotinoid use in Europe and does not rule out the use of indoor pesticides, which bees can still have access to. Neonicotinoids affect bee health directly by giving a lethal dose to worker bees who are harvesting nectar, they cause dizziness, disorientation and eventually death. In addition to this, the pesticides are a danger to aquatic life as they have been proven to destroy snails, dragonflies, and other water based animals.[footnoteRef:10] Despite the EU commission ban on outside use of three major neonicotinoids, (Imidacloprid, Clothianidin & Thiamethoxam) this does not distract from the fact that chemical farming has been the most destructive to insects and pollinators.[footnoteRef:11]   [10: Carrington, D. (2013) Study links insecticide use to invertebrate die-offs. <https://www.theguardian.com/environment/2013/may/01/study-links-insecticide-invertebrate-die-off>]  [11:  EU Commission. (2018-present) Pesticides and Bees. <https://ec.europa.eu/food/animals/live_animals/bees/pesticides_en>] 


This policy paper is addressing the need for solid action to be made on the increased promotion and introduction of incentives in order to make the agricultural industries of the UK aware and involved in the protection of insects nationwide. Acting in part of this, is to address the lack of governmental attentions put on the issue of climate change. Due to the changes in the climate, and the extreme weather patterns we are seeing, pollinators such as honeybees and bumblebees are waking from hibernation early. The honeybees decline in numbers around the winter time, and hibernate to protect the queen for the next spring so she can produce more workers for the hive, and it can become active again. As with bumblebees, they hibernate underground for the same purposes. With the changes in climate, bees are coming out of hibernation too early, and before the majority of spring flowers have begun to bloom. This is a major issue because the erratic blooming patterns of the flowers can confuse or disorientate bee populations, reducing their carrying capacity of honey.[footnoteRef:12] [12:  Tirado, R, Geregely, S, Johnson, P and Greenpeace Research Laboratories,(2013) ‘Bees in Decline - A Review of Factors That Put Pollinators and Agriculture at Risk’, ] 


In alternative science, there has been a push towards robotics research concerning the replication of bees and pollinators through autonomous flying micro-robots or ‘RoboBees.’

“Inspired by the biology of a bee, researchers at the Wyss Institute are developing RoboBees, manmade systems that could perform myriad roles in agriculture or disaster relief. A RoboBee measures about half the size of a paper clip, weighs less than one-tenth of a gram, and flies using “artificial muscles” compromised of materials that contract when a voltage is applied.”[footnoteRef:13]  [13:  ‘Autonomous Flying Microrobots (RoboBees)’ <https://wyss.harvard.edu/technology/autonomous-flying-microrobots-robobees/> [accessed 8 April 2019]] 

Although micro-robotics are an extremely important development in the scientific world; environmentalists fear that there will be an overdependence on robotics. By securing a future for bees globally, the money spent on unnecessary advancements in robotic bees can be put to better use and overall be more cost effective for poorer parts of the world that suffer too.
Policy options to be put forward
1) Policy option one: Introduce a subsidiary for smaller rural farming communities in places such as Scotland and Wales for their commitment to having hives, flower meadows and reduced pesticides on their land.
Under this policy, it would be in the interests of the farmers to commit to a bee friendly pro-pollinator stance on their farms. By introducing an economic incentive many smaller farmers within the UK, the agricultural industries would increase foraging habitats for bees within their field boundaries. By asking them to reduce pesticide use, this brings a more organic touch to their farming practices and so giving them the chance to higher their selling prices and providing more investment for farms themselves. In addition to this, providing the farms with pre-prepared hives and installation allowing for the government (or the farm) to seek profit from whatever honey is produced there. By planting wildflowers in hedgerows and creating bee safe zones at the end of fields or corridors the monocultured farming is then diversified with a wider range of flora allowing for the sustaining of bee populations in that region.

2) Policy option two: Implement corporate regulations by enforcing a law for buildings and skyscrapers to have to legally supply rooftop gardens for urban centres.
Research into the migratory patterns of bees have shown that it is not just wild rural areas where bees can thrive. The research of Noah Wilson-Rich proves that urban centres can also provide the diversity and variation of flower populations to keep healthy bees alive. Examples of cities in the UK that have thriving rooftop hives include the Natural History Museum London and the Museum of Natural History Oxford.[footnoteRef:14]  By using this information to our advantage and creating these rooftop paradises all across cities in the UK, we can not only sustain the bee populations but with an increase of plants in urban centres theoretically the carbon emissions would decrease because of the introduction of these plants and wildflowers. This promotion of sustainability can help curb air pollution whilst also offering a solution to the bee decline, something that has led to an increase in public action through school strikes.  [14:  Bee Hive, Oxford. https://oumnh.ox.ac.uk/bee-hive-0] 

3) Policy option three: Increase the planting of bee-friendly flowers and crops on all state owned land. The government is estimated to own or be custodians of 40% development sites and 27% brownfield sites. With 19% of land in the UK being national park protected, the government controls a huge part of the UK’s land mass in both urban and rural areas.[footnoteRef:15] If this was dealt with at a community and local government level, each council could commit to an average of a 25-40% increase in wildflower planting across the UK and this would create a huge shift in the land based ecosystem to provide the habitats that solitary bees, bumblebees and honey bees can thrive and repopulate in. A decline in over half bee hives in the past thirty years is a ridiculously high number. With the increase of pressure coming from NGOs such as Extinction Rebellion and those operating under the Sixth Extinction based resistance, it would be in the government’s favour to create a secured future for the UK’s 1500 pollinators, or to expect backlash. [15:  Cabinet Office, HM Treasury, Ministry of Housing, and Communities and local government, ‘Land and Property - GOV.UK’, 2014 <https://www.gov.uk/guidance/right-to-contest> [accessed 12 April 2019]] 


Conclusion and overall recommendations
In conclusion and to summarise this report, despite the strategies put forward by the government to address the situation at hand, not enough is being done to put decisive measures in place. In just thirty years the UK saw a decline of 54%, and a national strategy over 25 years could see the near destruction or extinction of bee populations, especially with the increased environmental issues as a result of global climate change. I put forward the recommendation that, based on scientific studies and evidences, bee populations thrive best where there is a wide range of biodiverse flora. With this being said, I think that using the government owned land, combined with the use of city centres as focal points for increased sky gardens or rooftop jungles, the population can be secure. The creation of sky gardens and rooftop jungles can be a way of promoting sustainable living and be used to set an example across all government buildings especially in large city centres such as London or Birmingham. This pro-green initiative will provide the government with a substantial example of helping issues such as air pollution in cities and give an outward example of the government attempting to tackle climate change, without necessarily using harsh legislation. However, if the government were to introduce a levy or payment that was required if large companies cannot provide this, it could be an extra source of income to then hand down to climate initiatives or to promote bee friendly plants amongst farming communities, working with NGOs such as the BBKA to ensure this is done in the most sustainable way. Preparing a future for pollinators is the most cost effective way of ensuring the thriving agricultural industry to keep the British economy alive. 





















Reference List:

 ‘Autonomous Flying Microrobots (RoboBees)’ <https://wyss.harvard.edu/technology/autonomous-flying-microrobots-robobees/> [accessed 8 April 2019]

Bee Hive, Oxford. <https://oumnh.ox.ac.uk/bee-hive-0>

Breeze, T.D., Bailey, A.P. Balcombe, K.G. and Potts, S.G.  ‘Pollination Services in the UK: How Important Are Honeybees?’, ‘Agriculture, Ecosystems and Environment’, 142 (2011), 137–43 <https://doi.org/10.1016/j.agee.2011.03.020> 

Cabinet Office, HM Treasury, Ministry of Housing, and Communities and local government, ‘Land and Property - GOV.UK’, 2014 <https://www.gov.uk/guidance/right-to-contest> [accessed 12 April 2019]
Carrington, D. (2013) Study links insecticide use to invertebrate die-offs. <https://www.theguardian.com/environment/2013/may/01/study-links-insecticide-invertebrate-die-off>

Defra, National Pollinator Strategy: Implementation Plan, 2015 <www.gov.uk/defrawww.nationalarchives.gov.uk/doc/open-government-licence/version/3/oremailPSI@nationalarchives.gsi.gov.uk> [accessed 12 April 2019]

Department for Environment Food & Rural Affairs, National Pollinator Strategy (London, 2018) <https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/766200/nps-implementation-plan-2018-2021.pdf> [accessed 8 April 2019]

EU Commission. (2018-present) Pesticides and Bees. <https://ec.europa.eu/food/animals/live_animals/bees/pesticides_en>

Greenpeace, ‘Causes | The Bees in Decline’ <http://sos-bees.org/causes/> [accessed 10 April 2019]

Spivak, Marla. (2013) ‘Why Bees are disappearing.’ TED. Global. <https://www.ted.com/talks/marla_spivak_why_bees_are_disappearing>

Tirado, R, Geregely, S, Johnson, P and Greenpeace Research Laboratories, (2013) ‘Bees in Decline - A Review of Factors That Put Pollinators and Agriculture at Risk’, 

Wilson-Rich, Noah.  (2018) How you can help save the bees, one hive at a time. TEDxProvincetown <https://www.ted.com/talks/noah_wilson_rich_how_you_can_help_save_the_bees_one_hive_at_a_time>




2
image1.png
A New s pe

c O

x

it/ X

& https

Joyfunear Cro: X

28, AllDocuments X Pollination se:

pdf.sciencedirectassets.com/271239/1-52.0-50167880911X00075/1-52.0-50167880911001046/main.pdf?x-amz-secur

x

lination se- X T HPANSO27: He X

* @

T
1995

Year

U
1995

Year

Fig. 1. Graphical repeesentaron ofrends i ol nsec polliate crop 3 (3) and market vlue i th UK () and the proportion oftota UK crop are () and valte ()

represented b thsecropsbetween 1954 and 2007,

Honeybee hives) i each p within each . defned as:
Dy =Y Aapke a

Hs represents the reported number of managed UK honeybee
hives (as reported by MAFF and the National Bee Unit, see Potts
etal. 2010b).In years where Hy is not formally reported for one or
more constituent nations then it is assumed hive numbers have

Table1

remained constant between ¢ and ¢ 1. Under this assumption,
‘which differs from those employed in Potts et . (2010b),otal hive.
numbers in the UK have grown by 22 since 1984 t0 289,750 in
2007, however this number remains constant from 2002 onwards.
In the absence of data on stocking practices, growers are assumed
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above, have higher areas of insect pollinated crops (DEFRA,
2008a)

4. Discussion
41, Trends in insect polinated crops

“This study indicates that insect pollinated crops have become.
anincreasingly substantial component of UK crop agriculture since.
1984, accounting for ~20% of UK crop land and ~19% of total crop
value in 2007. Much of this growth stems from rising areas of mass.
flowering arable crops, likely due to past Common Agricultural
Policy subsidisation. Oilseed rape has also benefited from rising
EU demands for biofuels (Stoate et al. 2009) and the advent of
cultivars with low glucosinolates and erucic acid content, allow-
ing for use as animal feed (Burgess and Morris, 2009). Fruit crops
have also become more important to total UK crop value thanks
t0 advances in growing systems and, i the case of strawberries,
breeding cultivars that bear fruit ouside of the normal growing
season (Wagstaffe and Battey, 2006).

42, Trends in the pollination service capacity of UK honeybees

Despite growing demand for pollination services and rsing hive
numbers, the OPCrx of honeybees has declined by more than 50
since 1984 and will fall further if recent honeybee declines are
considered (see Pots et al, 2010b). This finding is subject t0 a
set of potentialy distorting assumptions. First, most data on man-
aged honeybee hive numbers are taken from member information
provided by beekeeping organisations and as such excludes hives
managed by non-members. Second.feral honeybee colonies are not
included in these estimates a their distribution and abundance are
largely unknown and consequently their impact upon pollination
services cannot currently be estimated (Carreck, 2008). Third, s
highlighted in the methodology. the area of each crop was assumed
10 solely comprise of insect pollinated varieties. possibly exagzer-
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ing the value of P(see methodology) from 3 to 2 may better reflect
this, however, the large excess of hives in the first phenological
period implies that only a minority of hives are moved more than
once. Finally,no account is made of the contribution of other man-
aged bees, sich as the ~10,000 B.terrstris hives imported into the
UK each year (POST. 2010). As managed B. terrstris are most often
used for pollination within fully enclosed systems which are nei
ther accessible to wild pollinators nor suitable to honeybees, their
inclusion s unlikely to affect conclusions reached.

43. Trends in insect polinated crop yields

Contrary to the fallin the OPCiy of honeybees, per ha yields of
insect pollinated crops have risen by an average of 54% since 1984
(Fig.3). Regression analysis using R (R project, 2010) indicates that
average yields of insect pollinated crops as 2 group have grown
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