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The Costs of Beekeeping for Pollination Services in the UK —
an Explorative Study

Breeze T.D."", Dean R.? and Potts S.G.!

1Centre for Agri Environmental Research, School of Agriculture, Policy and Development, University
of Reading, Reading RG6 6AR, UK
2Redbeehive Company, 51, EIm Road, Bishops Waltham, Southampton, SO32 1JR, UK

Summary

Honeybees are a key managed pollination service resource in crop agriculture, providing
flexible, highly generalist and resilient pollination service delivery to a broad range of UK crops.
Despite their potential economic impacts there is little information on the actual costs involved in
providing pollination services experienced by UK beekeepers. Utilising an online survey of UK
beekeepers, this study examines the full economic costs of providing pollination services to crops in
the UK, as well as examining the differences in costs experienced by different beekeepers. The
findings indicate that <10% of respondent beekeepers, mainly professionals, actively provide
pollination services to crops and rarely receive payment for this in field crops. In apple orchards,
where beekeepers most often receive payments, the benefits to the orchard are estimated at 86-
149 times the payments received by beekeepers. Although exploratory, the findings highlight the
need for wider collection of information on beekeeping costs and several key knowledge gaps that
could influence future development of the UK bee farming industry.

Keywords: Pollination services, Honeybees, Economics, management costs
Short title: Costs of Beekeeping in the UK
1. Introduction

Pollination services are a key agricultural input that influences the yield of ~75% of global
crops (Klein et al., 2007). In the UK, insect pollinated crops account for ~20% of planted crop area
and pollination services were estimated to contribute £691M to the production of these crops in
2011 (Vanbergen et al., 2014). Although pollination services are often primarily provided by wild
insect communities (Garratt et al, 2016; Garibaldi et al, 2013), in large commercial systems managed
pollinators, such as the European Honeybee (Apis mellifera), are often used to ensure stable service
supply by maintaining a high abundance of pollinators throughout the flowering period (Rader et al,
2009; Delaplane and Mayer, 2000). Furthermore, as managed insects, honeybee colonies are less
vulnerable to several pressures affecting wild pollinators (Winfree et al, 2010). As such, honeybees
can provide effective insurance in case of wild pollinator losses, and effective service provision
where wild pollinator populations are sub-optimal.

Despite the significant economic benefits of pollination services to crop growers (Garratt et
al., 2014, 2016), and substantial costs incurred by providing pollination services (Rucker et al., 2012),
evidence suggests few beekeepers are compensated for providing pollination services, limiting
incentives to provide hives for pollination (Carreck et al, 1997). Furthermore, the estimated capacity
of UK honeybee stocks to supply pollination services is only 20% of total demands (Breeze et al,
2014). This mismatch is confounded by continuing pressures on UK honeybee populations such as
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pests and diseases (Wilfert et al, 2016), fluctuations in forage availability (Baude et al., 2015),
cumulative exposure to chemical insecticides (Godfray et al., 2014, 2015) or a combination thereof
(Doublet et al, 2015; Pettis et al, 2012). As a result, UK colony numbers have suffered between 10%
and 33% overwintering losses over the last decade, although the rate of loss has generally trended
downwards (BBKA, 2016).

Despite concerns about pollination service provision, rising honey prices and stable total
demand (FAQ, 2016a,b; FERA, 2013), to date, the specific costs of beekeeping, particularly those
involved in supplying hives for pollination services in the UK, have received little research attention
and are routinely collected alongside other farming statistics. Understanding the costs of honeybee
management could provide better targeted funds to reduce the costs in beekeeping at both an
amateur and professional level and help develop more incentivising payment structures for
pollination service provision and a more profitable UK honey market. It is generally expected that
professional beekeepers will receive greater payments than amateurs and operate at a greater net
profit. Using an web-based survey, this study examines: (i) the monetary and opportunity costs of
providing pollination to four key insect pollinated crops (apples, strawberries, oilseed rape and field
beans); and, (ii) the relative monetary benefits of pollination to crop production compared to
payments and honey received from providing these services.

2. Methods
2.1. Surveys

The costs involved in beekeeping were assessed via online surveys of professional and
amateur beekeepers between March and September 2013. Beekeepers were sampled via beekeeper
association mailing lists; the Bee Farmers Association (BFA) and 237 UK local beekeeping
associations were approached in March 2013 and asked to invite their members to participate.
Reminders were sent to associations that did not explicitly reply in May and July 2013. In total 120
associations (51% of associations approached) responded with >75% agreeing to participate by
circulating the survey link. Due to the limited available population from which to draw samples, a
pilot study was not conducted. Questions were framed to remain as anonymous as possible and no
personal information was collected.

The survey (Appendix 1) was divided into three sections: 1) a series of questions relating to
the beekeeper’s expertise and area of operations 2) questions relating to their general beekeeping
costs and honey production and 3) the costs incurred by supplying hives to provide pollination
services to four UK crops; apples, strawberries, oilseed rape and field beans. These crops were
selected due to their significance to UK crop agriculture, representing the most widespread insect
pollinated fruit (apples, strawberries) and arable (oilseed rape, field beans) crops in the UK (DEFRA,
2016a,b). For general beekeeping costs, respondents were asked to state i) the cost of equipment
over the last 3 years, ii) the amount spent on new queens over the last 3 years, iii) the annual costs
per hive of disease management, iv) the typical annual costs for controlling colony swarming and v)
the average monthly production of honey per hive they were able to achieve over the last 3 years.
The three year time span was chosen to reduce the impacts of recent years with abnormally high or
low costs while not alienating newer beekeepers. Crop specific costs were defined as the costs of i)
labour, ii) transportation, iii) the depreciation value from lost colony strength and iv) any other costs
particular to providing pollination service to the crop (e.g. supplemental feed required).
Respondents were also asked to state the amount of honey produced from each crop and their
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estimates of depreciation (if any) in honey producing strength (as a %) from the management of the
hive for pollination in the crop.

2.2. General beekeeping costs

Costs were calculated for each respondent based on their responses to the questionnaire. In
order to preserve the anonymity of large beekeeping professionals, respondents were not asked to
state how many colonies they manage, only broad categories. As such, estimated costs per hive are
given based on the median number of hives in each category, taking 250 as the value for those
responding >200. Appendix 2 presents these estimates using the lowest and highest values form
each category. The value of honey production reported by each respondent was estimated using the
average regional price/kg reported in FERA (2011), multiplied by 4 for the number of productive
months in the year, as appropriate for each respondent.

2.3. Costs of providing pollination services

Based on their responses the economic costs incurred by each respondent (i) of providing
pollination services to each crop (c) were estimated as the sum of 1) the crop specific costs of
providing pollination services, 2) opportunity costs (O) of pollination compared to honey production
(Eq. 1), 3) the depreciation (DP) of the hive’s honey producing strength (Eqg. 2) and 4) the costs of
transporting hives (T, Eq. 3). Opportunity costs are not calculated for apples as apple flowering
typically occurs before the honey producing season.

Hip
Oic = (Hic — TXVVC HP; (Eq.1)
DP;c = (H;, X D;ic)HP, (Eq.2)
(@i X F)

fie = (Pic X N;) (Eq-3)
Where Hi. is reported honey yield per hive in crop c, Hi is reported average monthly honey yield
from placing hives outside of crop areas, W, is the reported weeks that the hive is placed in the crop.
Where a hive is reported as being permanently located by a crop, the value of W, is changed to fit
standard flowering durations (4 weeks in apples, 8 weeks in field beans and oilseed rape). HP, is the
price per kilo of honey in region r, D is the reported loss of honey producing colony strength from
placing the hive in crop c, 2S5 is double the reported distance travelled to each crop (representing
pick up and collection) and F is the price per kilometre of petrol for a large van. This based on the
average extra urban mile per gallon of large vans registered with the Vehicle Certification Agency
(VCA, 2016), converted into km per litre and multiplied by the 2012 average price per litre of diesel
(ONS, 2014) - ~£0.17/km. P is the proportion of respondent hives loaned or rented to a crop and Ni
is the lower bound number of hives that a beekeeper supplies to a crop. G is a weight parameter use
to prevent large numbers of colonies having unrealistically low transport costs. G has an interger
value of 1 for every 25 (or part thereof) hives moved to the crop, representing either multiple trips
or hire of larger vehicles. The relationships between different background variables (years of
beekeeping experience, number of beehives managed, professional or amateur status and
management for honey or pollination services) were explored in R with Pearson’s product moment
correlation analysis following Shippiro-Wilks test for normality.
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2.4. Economic benefits of honeybee pollination

To assess the relative benefits of crop pollination services from honeybees hives to apples,
three measures of economic benefit were estimated i) additional economic output per hive,
estimated by dividing the net economic benefits of pollination services per hectare of four common
varieties of apples (Garratt et al, 2016) by 3.6, the average recommended stocking rate of honeybee
colonies per hectare reported in Breeze et al (2014). This assumes that the stocking rate is adequate
to provide pollination services equal to current levels and that there is a linear relationship between
stocks and benefits. Secondly, these estimated benefits per hive were then divided by the average
payments per hive reported by survey respondents to produce a benefits:cost ratio for growers.
Finally, the benefits per hive were divided by the average net gains economic gains (fees paid +
honey produced) per hive reported by beekeepers.

3. Results
3.1. Response

In total 343 beekeepers provided usable responses, of which the majority (314; 92%) were
amateurs with only 8% (29) of respondents identifying as professional beekeepers. This represents
1.1% of beekeepers registered with the national bee unit in 2013 (FERA, 2013). Although the low
sample size of professionals limits statistical comparison analysis of this information some
differences are apparent. Notably, professionals typically had >50 hives (86%) and had been keeping
bees for >20 years (59%) compared to amateurs who almost always managed <20 hives (94%) and
usually had <5 years beekeeping experience (53%). Respondents were mainly based in South East or
Western England (52% in total). Many Northern and Scottish beekeeping associations felt the survey
was of limited interest to their members given the limited area of pollinated crops planted in these
regions. There were strong correlations between professionals and both years of beekeeping
(r=0.35, p<0.001) and number of hives (r=0.87, p<0.001) as well as years beekeeping and number of
beehives (r=0.41, p<0.001).

3.2. Costs of Beekeeping

General beekeeping costs varied strongly across respondents, with no clear relationships
between demographic variables. Due to the relatively small sample and high standard deviation in
much of the data, discussion of the results focuses on median, rather than average costs. Median
gueen costs and swarming were both £0 indicating that most beekeepers have not experienced
these expenses over the last 3 years (219 and 230 respondents respectively). Among both groups of
beekeepers, disease management costs accounted for an average of ~62% of the estimated total
costs/hive. Respondents who identified as mainly managing for honey production did not report
higher honey yields than other respondents. Based on respondents answers, Tukey tests indicate
that total equipment costs are lower for the most experienced beekeepers (those with >20 years’
experience) compared to all other experience categories (Appendix 2, p<0.001). Furthermore. total
swarming costs are substantially higher for professionals (f1,344=31.89, p<0.001) which Tukey tests
indicate are driven by the higher numbers of colonies (appendix 2, p<0.001). On a per-hive basis,
amateurs had significantly higher costs for queens than professionals (f1321= 5.685, p=0.017). This is
likely to be an effect of beekeeping experience, which Tukey tests indicate are significantly lower for
beekeepers with >20 years’ experience compared to those with 6-10 years (t=-3.045, p= 0.0199),
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and <5 years’ experience (t=-2.738, p=0.047). Comparing the total costs of queens reported by
respondents, there are only significant differences between the most experienced (>20 years)
beekeepers and those who have 6-10 years beekeeping experience (t= 3.063, p=0.017), while by
contrast the number of hives a beekeeper manages did not significantly affect their queen costs.
Honey production per hive was only significantly greater between the most and least experienced
beekeepers (t=7.3565, p=0.023). In total, median annual costs were estimated at £27.00/hive,
although this falls by ~57% to £11.87/hive once the annual value of honey is considered.

Table 1 Detailed breakdown of annual costs per hive for professional and amateur beekeepers

Amateur (n=314) Professional (n=29) All (n=343)

Average S.D. Median  Average S.D. Median  Average S.D. Median
Queens £0.27 £0.55 £0.00 £0.03 £0.05 £0.01 £0.25 £0.53 £0.00
Equipment £12.38 £18.67 £6.67 £10.30 £18.03 £2.22 £12.20 £18.60 £6.67
Swarming £2.55 £8.13 £0.00 £5.89 £16.52 £0.02 £2.84 £9.15 £0.00
Disease £23.32 £23.28 £15.00 £17.93 £17.16 £10.00 £22.87 £22.85 £15.00
Total £38.53 £34.75 £27.00 £34.16  £30.58 £20.48 £38.16 £34.40 £27.00
Honey/month (kg) 2.87 3.28 1.81 2.74 3.01 2.00 2.86 3.25 1.81
Honey value (£) £23.21 £26.64 £15.47 £21.53 £23.54 £17.06 £23.07 £26.37 £15.47
Net costs £15.32 £43.41 £13.16 £15.32 £43.41 £13.16 £12.63 £44.91 £5.81

Key Queens, equipment, swarming = one third of the reported three year costs of queens, beekeeping equipment and controlling for
swarming divided by the estimated number of hives per beekeeper. Disease = the reported annual costs per hive of controlling for
diseases and parasites. Total = the total costs per hive per year. Honey/month = the reported average honey produced per month from
each hive over the last 3 years (in Kg). Honey value = 4 times the average monthly honey production multiplied by the costs/kg of honey
from FERA (2013). Net costs = total costs — honey value. For the purpose of comparison, respondents that did not report honey harvested
are assumed to have a value of 0.

3.3. Pollination Service Provision

Among both professional and amateur beekeepers, the majority (62%) reported they
primarily kept bees for honey production while only 5% kept hives for pollination services. Of the
professional respondents, 27% reported they either primarily provided bees for pollination services
or varied their activities between years. Respondents also reported providing pollination services to
a range of other crops including glasshouse vegetable seed production and a range of tree and small
fruit crops. No further analysis was conducted for strawberries due to the low number of
respondents (n=6) that rented or loaned hives to provide pollination services to this crop.

The greatest median crop specific management costs were reported in apples (£5/hive)
compared to £3.5/hive for oilseed rape and £0/hive for field beans, although there was substantial
variation among these costs (Table 2). Only three amateur beekeepers reported payments for their
pollination services while 20 professionals received varying levels of payment. Beekeepers who
rented or loaned their hives to crops were more likely to receive payments for providing pollination
services to apples (57% of those providing services, median £50/hive) than oilseed rape (11% of
those providing services, median £25/hive) and field beans (14% of those providing services, median
£32/hive). In apples there were also strong correlations between payments received and
transportation costs (r=0.41, p=0.021), however no other cost component correlated with payments
in any crops.

Very few beekeepers reported any loss of honey producing colony strength (median 0% for
all three crops) with only 20%, 7% and 6% reporting any depreciation in honey producing strength.
Median estimated weekly honey production per hive was typically lower in crops (apples: 0.09kg,
oilseed rape: 0.51kg/week, field beans: 0.43kg/week) than non-crop habitat reported by the same
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beekeepers (median 1.15kg/week). However, as little honey production is possible in the early parts
of the season and apples themselves produce only small quantities of low sugar nectar, this likely
represents only a few small, non-crop nectar sources available at this time of year. Beekeepers
generally travelled further to apple orchards (median 11.5km) resulting in substantially higher
transport costs.

Table 2 Detailed breakdown of annual costs per hive for professional and amateur beekeepers

Apples (n=30) Oilseed Rape (n=46) Field Beans (n=35)

Average  S.D. Median Average  S.D. Median Average  S.D. Median
Crop-Specific £7.47 £9.05 £5.00 £12.59 £15.99 £3.50 £7.69 £13.55 £0.00
Depreciation £0.26 £0.69 £0.00 £0.12 £0.5 £0.00 £0.03 £0.13 £0.00
Labour £3.47°  £1044"  £0.00° £1.05 £6.08 £0.00 £0.68  £3.80 £0.00
Transport £1.34 £2.27 £0.48 £0.51 £1.28 £0.14 £0.46 £1.18 £0.17
Total £12.64 £15.11 £8.31 £13.98 £16.68 £6.89 £8.64 £14.93 £0.73
Honey/week (kg) 0.74 1.27 0.09 0.74 0.70 0.51 0.67 0.77 0.43
Honey value (£) £8.90 £18.35 £0.58 £9.66 £10.92 £4.48 £8.93 £12.32 £3.10
Weeks supplied 5.48 5.51 4.00 6.37 3.37 5.00 5.77 3.78 4.00
Opportunity NA NA NA -£1.01 £11.71 £0 -£2.79 £10.97 -£0.17
Payment** £27.03 £27.6 £27.5 £2.96 £10.6 £0 £49 £12.98 £0
Net costs -£14.50 £30.53 -£11.82 £10.02 £23.73 £9.61 £0.93 £20.56 £0.00

Key Total costs = the total costs incurred before accounting for honey and payment. Opportunity = the difference in the
value of honey produced from the crop and the value of honey potentially produced from areas outside of crop fields;
negative values indicate that honey production is greater in the crop than areas outside of crop fields. Payments = the
value of payments received for providing hives. Net costs = the final costs of supplying each hive after accounting for honey
production (opportunity) and payments received (total costs + opportunity - payments). * a single respondent was
excluded from the assessment of labour costs as an extreme outlier. ** It was assumed that beekeepers who responded
with NA or left no answer received no payment.

3.4. Benefit ratios in apple production

Using an estimate of 3.6 hives/ha to provide optimal pollination services and measures
(Breeze et al., 2014) of the net economic benefits of pollination services to four apple varieties in
2012 (Garratt et al., 2016), each hive was estimated to provide between £2,361 and £4,111 of
additional net output per hectare to four varieties apples (Table 3). Compared with the median
payments reported by respondents (£27.50), this results in between £86-£149 of pollination service
benefits per £1 spent on hive rental, depending on the variety of apple.

Table 3 Apple producer gross benefits from optimal honeybee pollination services

Pollination Benefits (E000/ha) | Benefits/hive Benefits:costs
(E/ha) (E/hive)
Cox £11.9 £3308.9 £120.23
Gala £14.8 £4101.9 £149.16
Braeburn £8.5 £2368.3 £86.12
Bramley £14.5 £4018.9 £146.41

Key: Benefits/hive = the gross value of additional pollination services per hectare of each apple cultivar provided by a single
hive. Benefits:costs = the gross value of pollination services provided per hectare of each cultivar per £1 paid to beekeepers
(median payments in Table 2: £22.5).
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4. Discussion
4.1. Basic Management costs

Using an online survey of UK beekeepers this study examined the general costs of
beekeeping and the specific costs of providing pollination services to three major UK crops (apples,
oilseed rape and field beans) for both professional and amateur beekeepers. The findings indicate
that a majority (62%) of beekeeper expense on managing hives comes from pest and disease
management. This is likely due to Varroa destructor, a parasitic mite that has become near
ubiquitous across the UK and acts as a viral vector (Potts et al., 2010; Wilfert et al., 2016), which
several respondents stated as being a significant pressure on their beekeeping activities. Presently,
the UK government supports honeybee health through the National Bee Unit who actively monitor
the spread of notifiable pests and diseases in the UK and remains committed to improving and
maintaining this through the recent National Pollinator Strategy (DEFRA, 2014), leading to the
development of disease surveillance network (DEFRA, 2015). However, many treatments for Varroa
available within Europe are of limited availability in the UK, requiring a special medical request to be
made via a veterinarian in order to be imported from the EU (VMD, 2013). With the recent decision
of the UK to withdraw from the EU, changes to these regulations will be required which may
facilitate greater access to effective treatments, however further work is required to determine the
impacts on beekeeper costs. As historic declines in colonies have been attributed to rising costs
reducing the number of professional beekeepers (Potts et al, 2010) and potentially acting as a
barrier to amateurs maintaining larger colony numbers. The findings of this study suggest that
continued investment and support for honeybee health could significantly reduce the burden of
diseases on UK beekeeping. Professional and highly experienced beekeepers had significantly lower
equipment costs than other beekeepers, possibly reflecting bulk purchases and the accumulation of
equipment over time respectively. However, there was no significant difference in the amount of
honey produced per hive by amateur and professional beekeepers. Furthermore, most respondents
had no queen or swarming costs, indicating that these costs are infrequent spikes, possibly more
infrequent than the 3 year time span captured by this survey. Although the findings of this study are
based on reasonable assumptions, more precise information on the number of hives would allow for
more refined assessment of these general costs of beekeeping, particularly for amateurs.

4.2. Costs for pollination services provision

The specific costs of managing honeybee colonies for pollination services are often relatively
small, mostly stemming from crop specific management costs in apples and oilseed rape, although a
few larger scale professional beekeepers reported very high labour costs. In contrast with findings by
Rucker et al (2012) transportation costs are relatively small, probably due to the shorter distances
travelled by UK migratory beekeepers, and few beekeepers report any loss of colony strength, even
in apple, a low nectar crop. Similarly, although past studies (Godfray et al., 2014, 2015) have
suggested that systemic insecticides may have an impact on honeybee colony health, the very low
number of beekeepers reporting any depreciation from oilseed rape or field beans, supports the
findings by Rundlof et al, (2015) that field level exposure has no detectable impact on colony health.
However, as this study was undertaken before the current restrictions on neonicotinoids, it is
possible that perceptions of neonicotinoid impacts on colonies may have changed since.

There are also notable opportunity costs in supplying hives for oilseed rape, despite it’s
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relatively high nectar availability. However, as honey production varies throughout the year, it is
possible that the honey produced during the early oilseed rape flowering season may be in a below
average production month, resulting in costs being overestimated. By contrast, depreciation of
honey producing strength was not considered to be a substantial factor by most respondents, even
in apples which are often considered poor nectar sources (Free, 1993). Although informative, these
results would benefit from a more detailed and systematic examination of the specific costs of
beekeeping for pollination, such as the costs of vehicular hire, any variation in payments received
from growers of different scales and the value of honey sales contracts.

4.3. Benefits of pollination services

Comparing the costs of providing pollination services with the benefits received by apple
orchards highlights that the payments typically received 86-149 times smaller than the monetary
benefits of the pollination services provided. Although based on observed field data, it is likely that
successive hives will provide diminishing marginal benefits (Garratt et al., 2016). Furthermore there
is considerable uncertainty within the literature regarding the recommended stocking rates, due to
differences in stocking rates, system inputs and estimation methods (Breeze et al., 2014) as well as
varietal differences in polliniser compatibility (Matsumoto et al., 2007) and floral morphology (Free,
1993). As such, the findings indicate that a better understanding of the relationship between
honeybee stocking rates and pollination services could lead to the development of pricing schemes
for professional pollination services that better reflect the benefits of pollination services.

4.4. Broader Implications

Although exploratory, the findings of this study highlight three future avenues for further
research, development of pollination service markets, and policy support into the economics of UK
beekeeping. Foremost, the results indicate that few amateurs provide pollination services to crops,
despite most amateurs being located in crop heavy regions of England. Understanding both the finer
costs of providing services and the motivations for doing so among these amateurs may allow policy
to create more opportunities for amateur beekeepers to supply hives to local farmers, particularly
smaller enterprises. As of 2010, the UK has only 20% of the honeybee hives required to provide
optimal pollination services, despite the growing demands for pollination services from oilseed rape
and field beans (Breeze et al., 2014). While many producers rely upon wild pollinators to provide
the majority of their service needs (Garratt et al., 2016), the use of managed honeybees could be
effective at reducing yield gaps if wild pollination services are insufficient to provide maximum
output, as observed in gala apples (Garratt et al., 2014). However, some caution should also be
exercised to avoid over-pollination where wild pollinators are already adequate, possibly resulting in
producer losses (e.g. cox apples, Garratt et al., 2014) and benefits are likely to be much smaller in
lower priced arable crops (e.g. Bommarco et al., 2012). Stronger monitoring of pollinator
populations (e.g. Carvell et al., 2016) and sedentary honeybee hives could therefore facilitate bee
farmers adopting a more demand (based on likely services shortfalls; e.g. Polce et al., 2014) and
benefit (based on output gains) driven based pricing scheme that more accurately reflects the value
of managed pollination services.

Secondly, the findings indicate that some beekeepers, including professionals, are providing
pollination services at a net loss and that few beekeepers are able to extract quantities of honey
comparable to non-crop habitats. Although possibly in part a reflection of the assumptions made in
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the survey, the findings nonetheless highlight the importance of payments to offset the potential
limitation in honey harvest, a key driver in pollination service prices in the USA (Rucker et al., 2012).
Further research into farmer willingness to pay for pollination services, particularly from arable
farmers, whos large fields are unlikely to receive adequate pollination from semi-natural habitat
alone (Rader et al., 2009; Garibaldi et al., 2011), has the potential to incentivise better payments for
pollination services outside of arable crops. However, this may be complicated by the relatively
limited impact of pollination services on productivity in these crops (e.g. Bommarco et al., 2012).

Finally: the necessity of using a questionnaire element is due largely to the lack of data
collection on bee farming as an agricultural sector. Although the results demonstrate that amateur
beekeepers do provide pollination services and experience costs in doing so, most beekeepers
providing services were professionals that often supplied larger numbers of hives. Unlike other
farming sectors in the UK however (e.g. DEFRA, 2016, FBS, 2016), there is no systematic collection of
enterprise data for bee farming. Systematically measuring the costs and business performance of the
small number of professional beekeepers in the UK as with other farming sectors would therefore
give an insight into the financial factors affecting both the UK’s honey market and a majority of the
pollination service market.
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