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Outline

• The industry in Western Australia

• Methods and models

• Value of an apiary site

Source: House of Honey 2019



Honey bee industry – Scope of research

• 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 

prescribed and otherwise, climate change and 

disease

Source: House of Honey 2019



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

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 

Honey bee industry – Western Australia

Source: DPIRD 2019

Source: DBCA 2019



Context Exotic Bees in a High Plant  Biodiversity Region

12. Geraldton to Shark Bay sand plains (Western Australia)

8. Fitzgerald River Ravensthorpe (Western Australia)

9. Busselton Augusta (Western Australia)

10. Central and Eastern Avon Wheatbelt

11. Mount Lesueur-Eneabba (Western Australia)

Australia's 15 National Biodiversity Hotspots

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.



South West WA Conservational International Hotspot

PLANTS
More than half of the 5,570 species of the hotspot's vascular plants are 
found nowhere else. 

Beekeepers depend on the diversity of endemic plants, for instance 

Banksias (Proteaceae). For overwintering

Eucalypts: jarrah (Eucalyptus marginata) Nov to March, marri (E. 
calophylla) Jan to March and karri (E. diversicolor) 9 months occasionally. 
For honey flows.



Current (green) and pending (orange) registered apiary sites

Current registered apiary sites 4,354 Source: DBCA apiary site data (2018)

Apiary sites,

• Away from agriculture

• Outside national parks 

• “Broadacre” agriculture 

– largely pollinated by 

feral bees – no varroa



Land type of registered apiary sites
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Current registered apiary 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

Current registered 

apiary sites 4,354

Source: DBCA 2018



Migratory honey hunting – apiary sites
Winter - coastal 

sandplain east of 
the Pinnacles in 

Badjingarra 
National Park, near 

Cervantes

Spring - towards 
Lancelin for 
wildflowers

Late Spring early 
Summer (Dec) -
Jarrahdale and 
Boddington for 

jarrah

Summer (Jan-Feb) 
- Darling scarp for 

redgum

Autumn (Mar-Apr) -
towards Calingiri 
north of Toodyay 

for whitegum, 
wandoo and 

powderbark pollen

Source: Bee Happy 2019



Migratory honey hunting – apiary sites

Coastal plains 
300 km north 

of Perth

Avon Valley

Jarrahdale 
forests 

Boddington

Nannup

Coolgardie

Source: Bee Happy 2019



Patterns and distribution of apiary sites

Source: DBCA apiary site data (2018)

• 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



Structure of the industry – Western Australia

Total number of registered beekeepers ~2,900

Total number of registered hives ~ 44,000

Source: DPIRD 2019
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Honey financial performance by size of beekeeping 

business, WA 2014-15

Small 

(50 - 249 hives)

Small medium 

(250 - 499 hives)

Total cash receipts 61,700 (24) 152,000 (14)

Honey 51,500 (27) 129,100 (16)

Pollination 2,200 (63) 18,300 (56)

Queen bees 100 (95) 0

Bees wax 500 (60) 1,500 (52)

Hives 400 (95) 0

Packaged bees 0 0

Other receipts (pollen) 6,600 (62) 2,600 (65)

Total cash costs 60,500 (23) 100,800 (26)

Produce (purchased honey) 2,000 (54) 12,100 (83)

Hired labour 17,900 (54) 3,100 (31)

Repairs and maintenance 8,100 (29) 15,600 (25)

Fuel, oil, grease 4,900 (14) 7,500 (32)

Other cash costs 27,500 (17) 62,500 (27)

Business cash income 1,200 (1,166) 51,200 (36)

Depreciation 11,300 (17) 23,900 (12)

Imputed labour 41,500 (13) 64,900 (14)

Business profit -51,596 (31) -37,600 (63)

Rate of return % -39.1 (29.8) -5.2 (148.2)

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



Migratory honey hunting – apiary sites 

Kalbarri Source: Bees Neez 2019
Source: House of Honey 2019

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

Source: Bees Neez 2019



So the value of an apiary site is ….

Why do we want to know?

• To increase profitability and efficiency 

• To empower the industry

• To provide guidance on the natural resource 

value to beekeepers and the wider community

• To help protect the natural resources 

• To improve government support



So the value of an apiary site is ….

It depends…:

• Floral attributes

• Honey flow

• Pollen yield

• Reliability and frequency

• Access to water

• Location relative to other sites owned 

and home base
Source: McGovern, The Wildflower Society 

of Western Australia (Inc.) Facebook (2018)



So the value of an apiary site is …

Source: BeeInformed (2013)

Source: BeeInformed (2012)

Source: BeeInformed (2016)

Willingness to pay for registered apiary sites



Willingness to pay for registered apiary sites

Willingness to pay (WTP) for an apiary site relative to the number of sites already 

held. WTP for an apiary site is higher the fewer sites held and decreases to the 

official government site cost of $100 in the South-west zone and $50 outside of the 

South-west zone as more sites are held. 

Depends on the characteristics of the business



Methods

• Digitised Manning statewide survey data (1992)



Manning survey data (1992)

“The potential average value of 3,475 apiary sites was 

estimated at $9.3 million … equivalent to $2,700 per apiary 

site. … does not include approx. 30% of beekeepers whose 

data on private apiary site production was not collected.”

(Rob Manning 1992)



Methods – Digitised survey data



Interim Biogeographic Regionalisation for Australia (IBRA) Bio-subregions

Source: DEE (2019)



IBRA Bio-subregions and Survey data mapping grids

Source: DEE (2019); Landgate (2019); and Manning (1992)



Preliminary value of sites

Source: Capilano (2017); DEE (2019); Landgate (2019); and Manning (1992)

IBRA Bio-subregions and 

Survey data mapping grids
IBRA subregion Season Flora

Freq. of 

site use
Lower

($rounded)

Upper

($rounded)

Dandaragan Plateau Spring Banksia, blackbutt, wandoo 0.5 3,196          5,000          7,500          

Eastern Goldfield Summer Goldfields eucalypts 0.3 5,854          6,000          9,500          

Eastern Mallee Summer Goldfields eucalypts 0.5 4,153          6,500          10,000        

Eastern Murchison Summer Goldfields eucalypts 0.5 4,153          6,500          10,000        

Fitzgerald Summer Mallee, mort, wandoo 0.3 2,976          3,000          5,000          

Geraldton Hills Winter Coastal heath, banksia, hakea 1.0 4,153          13,000        20,000        

Katanning All year Wandoo, powderbark 0.3 3,832          4,000          6,000          

Lesueur Sandplain Winter/spring Hakea, banksia, parrot bush 0.5 3,082          5,000          7,500          

Merredin Spring Eucalypts 0.5 4,979          8,000          12,000        

Northern Jarrah Forest Summer Jarrah, marri, wandoo, hakea 0.5 4,237          11,500        25,500        

Perth Autumn-spring Coastal heath, banksia, hakea 1.0 4,141          13,000        20,000        

Recherche All year Yate, mort, coastal heath 0.2 4,153          2,500          4,000          

Southern Cross Summer Goldfields eucalypts, wandoo 0.2 6,603          4,000          6,500          

Southern Jarrah Forest Summer Jarrah, marri 0.3 4,936          9,000          20,000        

Tallering Winter/spring York gum, eucalypts, acacia 0.5 4,153          6,500          10,000        

Warren Autumn Karri, marri, tingle, jarrah 0.2 6,271          4,000          6,000          

Western Mallee Spring Eucalypts, wandoo 0.5 4,153          6,500          10,000        

Based on: 

- average number of hives per site = 102 

- site use

- honey price ranges for Jarrah $5.45 - $12.00/kg; other $3.20 - $4.80/kg

Provisional expected 

average value of honey 

prodn. 
Avg. 

honey 

prodn.

(kg)



Preliminary value of sites

Source: Capilano (2017); DEE (2019); Landgate (2019); and Manning (1992)

IBRA Bio-subregions and 

Survey data mapping grids
IBRA subregion Season Flora

Freq. of 

site use
Lower

($rounded)

Upper

($rounded)

Dandaragan Plateau Spring Banksia, blackbutt, wandoo 0.5 3,196          5,000          7,500          

Eastern Goldfield Summer Goldfields eucalypts 0.3 5,854          6,000          9,500          

Eastern Mallee Summer Goldfields eucalypts 0.5 4,153          6,500          10,000        

Eastern Murchison Summer Goldfields eucalypts 0.5 4,153          6,500          10,000        

Fitzgerald Summer Mallee, mort, wandoo 0.3 2,976          3,000          5,000          

Geraldton Hills Winter Coastal heath, banksia, hakea 1.0 4,153          13,000        20,000        

Katanning All year Wandoo, powderbark 0.3 3,832          4,000          6,000          

Lesueur Sandplain Winter/spring Hakea, banksia, parrot bush 0.5 3,082          5,000          7,500          

Merredin Spring Eucalypts 0.5 4,979          8,000          12,000        

Northern Jarrah Forest Summer Jarrah, marri, wandoo, hakea 0.5 4,237          11,500        25,500        

Perth Autumn-spring Coastal heath, banksia, hakea 1.0 4,141          13,000        20,000        

Recherche All year Yate, mort, coastal heath 0.2 4,153          2,500          4,000          

Southern Cross Summer Goldfields eucalypts, wandoo 0.2 6,603          4,000          6,500          

Southern Jarrah Forest Summer Jarrah, marri 0.3 4,936          9,000          20,000        

Tallering Winter/spring York gum, eucalypts, acacia 0.5 4,153          6,500          10,000        

Warren Autumn Karri, marri, tingle, jarrah 0.2 6,271          4,000          6,000          

Western Mallee Spring Eucalypts, wandoo 0.5 4,153          6,500          10,000        

Avg. 

honey 

prodn.

(kg)

Provisional expected 

average value of honey 

prodn. 

Based on: 

- average number of hives per site = 102 

- site use

- honey price ranges for Jarrah $5.45 - $12.00/kg; other $3.20 - $4.80/kg



What next?

• Site information:

• vegetation and bee flora

• production yields 

• bee nutritional benefits 

• fire frequency

• Problem not enough 

known about nectar 

flows.

Vegetation Iso Cluster Plant species (ALA, 2018) 



Theoretical model -literature



Theoretical model - literature

H – honey

B bee stock 

S honey stock



Theoretical model for WA

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.



What next?

• Working on migration 

patterns, site use and 

distribution and distances

• Understanding beekeeper 

preferences for:  

• proximity to other sites for 

ease of distribution 

• risk strategy in terms of 

access, disease, exclusion to 

others, fires and climate 

change

Coastal plains 
300 km north 

of Perth

Avon Valley

Jarrahdale 
forests 

Boddington

Nannup

Coolgardie



Theoretical model for WA: Risk/Return/Information

Jarrah

Marri

Coastal

Plain

April to October November to Feb March to May May to June

Gold

fields

Coastal

Plain

Box size indicates 

nectar flow from an 

apiary site 

Length of whiskers 

indicates range of  

nectar values

Karri

Karri – no 

major flow 

since 1978



What next?

• Economic analyses:

• Bio-economic valuation 

models 

• Choice Modelling Experiment 

(a beekeeper’s willingness to 

pay survey) 

• Calibrating the BEEHAVE 

model to WA conditions and 

practices (Becher et al. 

2014)

Source: Becher et al. (2014)



BEEHAVE Model – Landscape module
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Extra slides



Project aim

Determine a valuation of apiary sites 

by WA region.



The value of an apiary site is important 

• To increase profitability and efficiency 

• To empower the industry 

• To provide guidance on the natural 

resource value to beekeepers and the 

wider community 

• To help protect the natural resources 

• To improve government support 

Source: McGovern, The Wildflower Society 

of Western Australia (Inc.) Facebook (2018)



*Willingness to pay for registered apiary 

sites

Willingness to pay (WTP) for an apiary site relative to the number of sites already 

held. WTP for an apiary site is higher the fewer sites held and decreases to the 

official government annual site cost of $100 in the South-west zone and $50 

outside of the South-west zone as more sites are held. 



Max PV of expected profit 

Subject to 

Sites available 

Information costs



*Beehave simulation

Comprehensive biological model from the UK

Need to recalibrate for WA – especially the 

wide range of plants



*BEEHAVE Model – Becher et al. 2014



Advantages

• Comprehensive and well-
documented model of a 
representative hive

• Only requires two input 
files: weather for foraging 
hours per day and 
landscape maps for forage 
availability per day

• Source code can be 
changed for WA

• It is agent-based

Disadvantages

• It is agent-based

• Single hive

• WA is different: 

• no winter 

• forage (nectar and 

pollen sources surround 

hives

• migratory beekeeping

*BEEHAVE model 


