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« The honey industry in Western Australia
* Theoretical model from the literature
« Data from a packer

« Supply estimates for a single
beekeeper

 Discussion

Source: House of Honey 2019
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Honey bee industry — Scope of research S irenmant

* Honey production is an ecosystem service
derived from native vegetation

« Pollination is also a product of a section of the
Industry — largely separate

« Small industry with the potential to grow rapidly
In the same way as the Manuka industry has in
New Zealand. Jarrah and WA Leptospermum
are anti-bacterial

* Much of the industry is ‘organic’ as they keep
hives away from agriculture

 Threats include loss of bush, bushfires, climate
change and disease
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Beekeeping

Beekeepers must be registered

Bees are considered as livestock,
hives must have a registered brand

Hives need to be moved to avoid
bees starving

Hives usually moved six times a year

Commercial honey yields average
>200 kg/hive — world’s highest

Largely supported by native trees

Source: DPIRD 2019

Source: DBCA 2019

Apiary sites

Many private and publicly registered
apiary sites are held

Apiary sites are composed of
complex mixes of vegetation with
varying levels of nectar and pollen
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To qualify as a biodiversity hotspot, an area must meet two
strict criteria:

*Contain at least 1,500 species of vascular plants found
nowhere else on Earth (known as "endemic" species).
*Have lost at least 70 percent of its primary native vegetation.

8. Fitzgerald River Ravensthorpe (Western Australia)
9. Busselton Augusta (Western Australia)

10. Central and Eastern Avon Wheatbelt

11. Mount Lesueur-Eneabba (Western Australia)

12. Geraldton to Shark Bay sand plains (Western Australia)
Australia's 15 National Biodiversity Hotspots



Current (green) and ranc ‘

Apiary sites,

« Away from agriculture
Outside national parks
“Broadacre” agriculture
— largely pollinated by
feral bees — no varroa.
Feral bees expected to
disappear if varroa
establishes.
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Current registered apiary sites 4,354 Source: DBCA apiary site data (2018)
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Current registered apiary sites

Unspecified
UCL 1315
State Forest
Shire

Reserve

Pastoral

Land type

National Park
Current registered

apiary sites 4,354
Source: DBCA 2018

Freehold || 8

Defence | 3

Conservation Park F 43

0 200 400 600 800 1000 1200 1400
Number of sites

Land tenure Western Australian registered apiary sites are located on. Land type consolidation and allocation based on tenure given in data, see below for groupings.
Unspecified includes all Unspecified; and Under another Government Agency; UCL includes all Unallocated Crown Land; Reserve includes all Reserves; Beekeepers Nature Reserve;
Crown Reserve; Land Act Reserves; Local Government Reserves; Miscellaneous Reserves; Nature Reserves; Shire Reserves; Timber Reserves; and Unmanaged Reserves — Mining;
Pastoral includes all Pastoral Lease land; Freehold includes all Freehold; CALM Exec Body Freehold; Freehold and Crown Freehold with Department interest; and Defence includes all
Special Lease Bombing Range land with Department of Defence

Source: DBCA 2018
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Willingness to pay for registered apiary sites
[ Bees For Sale - Davies Apiaries, June 2012 |

Aplary Equipment List

Total W 49 Aplary Sites ailed list avalable on request) S 40,000
Source: Beelnformed (2012)
STE | e RENTAL NECTAR REVENUE
b ‘ DEC DISTRICT RENEL MONTH SOURCE
390 | Donnelly $84.00 |December | Karri 243662063
1 : Dale River 243GG2063
| 412 | Perth Hills $84.00 December Wandoo
‘ 1682  Pemberton $84.00 December Karri 243GG2LC8
[ Goldfields 243GG2063
5445 | Widgiemooltha |5$42.00 ‘ December | o ee '
— ‘ Goldfields 243GG2063
5446 | Widgiemooltha |$42.00 December | - ees |

Above: George Lander is making his five remaining sites available for beekeepers
interested in expanding their business.

Source Beelnformed (2016) S::rsbi y\:routl‘ti V‘llnereer to sell them to

all good produve sites. Ring George
Source: Beelnformed (2013)



Migratory honey hunting — apiary sites
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Winter - coastal
sandplain east of
the Pinnacles in
Badjingarra
National Park, near
Cervantes

utumn (Mar-Apr) -
towards Calingiri

Spring - towards
Lancelin for
wildflowers

north of Toodyay
for whitegum,
wandoo and

powderbark pollen

Late Spring early

Summer (Jan-Feb) Summer (Dec) -

Jarrahdale and
Boddington for
jarrah

- Darling scarp for
redgum

Source: Bee Happy 2019
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Coastal plains

0 2550 100 Kms : ' ' 300 km nor
(L | ]| 1 of Perth

Coolgardie Avon Valley

Jarrahdale
forests

Boddington

0 50 100 200 Kms

e Source: Bee Happy 2019



Patterns and distribution of apiary sites
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« 3 km distance buffer between registered sites
» Some exceptions, e.g. for same site ownership
» Previously used as a strategy to reduce the risk of disease transfer
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Structure of the industry — Western Australia =i

100 - 20
® .
Total number of registered beekeepers ~2,900
Total number of registered hives ~ 44,000
" Source: DPIRD 2019
£ 75 - 15
Q.
o
= 0
g >
L @ L5
- L 10 © &
g 50 10 e 8
B 3
& e
oc
k]
o\° 25 B 5
0 | m—— | |
Amateur Part time Commercial

(1 - 40 hives) (41 - 200 hives) (over 200 hives)



Honey financial performance by size of beekeeping

business, WA 2014-15

Total cash receipts
Honey
Pollination
Queen bees
Bees wax
Hives
Packaged bees
Other receipts (pollen)
Total cash costs
Produce (purchased honey)
Hired labour
Repairs and maintenance
Fuel, oil, grease
Other cash costs
Business cash income
Depreciation
Imputed labour
Business profit
Rate of return %

Small
(50 - 249 hives)

61,700
51,500
2,200
100
500
400

0
6,600
60,500
2,000
17,900
8,100
4,900
27,500
1,200
11,300
41,500
-51,596
-39.1

(24)
(27)
(63)
(95)
(60)
(95)

(62)
(23)
(54)
(54)
(29)
(14)
(17)
(1,166)
(17)
(13)
(31)
(29.8)

Small medium

152,000
129,100
18,300
0

1,500

0

0

2,600
100,800
12,100
3,100
15,600
7,500
62,500
51,200
23,900
64,900
-37,600
-5.2

(250 - 499 hives)

(14)
(16)
(56)

(52)

(65)
(26)
(83)
(31)
(25)
(32)
(27)
(36)
(12)
(14)
(63)
(148.2)
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Note: WA sample size 20.
Businesses categorised as medium
(500 to 999 hives) and large (1000
or more hives) did not have enough
sample to produce results.

Figures in parentheses are relative
standard errors (RSE's).

Source: ABARES 2016
Australian honey bee industry:
2014-15 survey results
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Source: Bees Neez 2019

Greenhead Source: Bees Neez 2019 Walebing Source: Bees Neez 2019 Widgemooltha Source: Bees Neez 2019



Methods — survey data

Total hives
[]z-100
[ 101- 200

I =01 - 1000
I 1001- 2500
B =01 - 200
[ | =oxacm

[ ]1-s00
[ 501 - 2500
[ 2501 - 4000
I 001 - 5500
I =01 - 12000
[ |smacm

Total Pollen (kg)

- 10
I 151 - 500
B =01 - 1000
I 0ot - 2500
B =0 - =00
[ ]sokacm

Total average honey

production (kg)
o

[ 1-5000
[ 5001 - 15000
I 15001 - 30000
I 20001 - 45000
I =001 - 85100
[] soxacu
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Interim Biogeographic Regionalisation for Australia (IBRA) Bio-subregions

Carnegie

Eastem Murchison

Geraldton

-
If\,h"\f“’v—’p'
b

Southern Cross &
Y it

Eastem Goldfield

Western Mallee  © Easten Mallee

Source: DEE (2019)
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Theoretical model -literature

Fig. 1 Reciprocity in the pollination relationship and jointness in the production function. Nore The arrows
represent physical relationships between inputs and outputs, except the indicator showing that these quantities

Inputs

Labor
Capital

—N
—

Qutputs

Honey
Harvest

Labor
Capital

N
—

services

Pollination Forage

~] Pollination

Fees

-

Crop
Harvest

and relationships also affect pollination fees

Champetier, A., Sumner, D., & Wilen, J. (2015). The Bioeconomics of Honey Bees and

s AUSTRALIA

School of Agriculture
and Environment

Pollination. Environmental and Resource Economics, 60(1), 143-164. https://doi.org/10.1007/s10640-

014-9761-4
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+0o0 H, + B
maxPV:ZpH K Pf k H — honey
Hi..Cy (1 +95) B bee stock
k=0 S honey stock
Biy+1 — By pH price honey
S.I. [Sk+1 — S, i| = f (Bk: Sk, Hi, Cy) pB price pollination

Champetier, A., Sumner, D., & Wilen, J. (2015). The Bioeconomics of Honey Bees and
Pollination. Environmental and Resource Economics, 60(1), 143-164. https://doi.org/10.1007/s10640-
014-9761-4
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® Champetier model does not explicitly include
land access

® Important activity is scouting ahead by
beekeepers to plot hive movements

® Value of information from scouting

® Moving bees to a place where nectar flows are
POOr IS expensive as they may need to feed
sugar and pollen.
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® Honey supply data from a packer
(oligopsonist) price reviews annual

® Includes site of extraction, quantity and honey
type

® Complex data set — not a simple time series

® DBCA apiary sites

® Burn data



WESTERN
%am? AUSTRALIA

Supply and prices 2013 to 2016 — one firm o Eranment
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Supply(?!) model

Variable Estimate S.E
Adjusted apiary sites 77.30 56.21
constant 18707.19 3393.30

Observation =34; Adj R-squared =

0.0263

s AUSTRALIA
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and Environment
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® Other models have a negative price coefficient
® No clear time series pattern

® High level of variation from year to year

® Different periods on different vegetation types
® Non-flowering — events — non-extraction

® Next step try to explain the availabllity of a site
with data on weather
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® Time series model deliveries do not have a
unit root.

® ARIMA model fits —reasonably well — (3,1,0)

® Evidence that residuals are not white noise,
from the ACF



THE UNIVERSITY OF

WESTERN
%am? AUSTRALIA

School of Agriculture
and Environment

“If you torture the data long enough, it will
confess.”
Coase.
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They didn't.






