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FOREWORD 

 

The CRC for Honey Bee Products commissioned this research by Cheryl Day and A/Professor Ben 

White to increase understanding of the economics of honey production and pollination in Western 

Australia. This project values the ecosystem service provided by Western Australia’s endemic native 

vegetation and provides an analysis of the recent boom in backyard beekeeping. 

The industry is at a crossroads where there is great potential to exploit the growing market for “clean 

and green” honey and meet the rising demand for pollination services. At the same time, beekeepers 

continue to face declining vegetation resource availability due to climate change, bush clearing for 

development and bushfires. 

Through the design of a novel questionnaire capable of valuing the ecosystem service provided by 

native vegetation to honeybees, recommendations are made to continue to provide reliable 

information about the industry to understand the determinants of profitability and guide its direction. 

Costs from land use change, logging, clearing and fires, prescribed or otherwise, can also be measured 

from this information to fully account for losses to beekeepers.   

The important legacy of this project is a comprehensive beekeeper survey and the resulting data for 

Western Australia. This survey is of value to industry and government in Australia as a general survey 

of the industry for honey production and pollination. Notably, the survey links productivity to natural 

resources for beekeepers. 

 

 

Dr Liz Barbour 
CEO 
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EXECUTIVE SUMMARY 

“Sometimes we have to look back into the past to look intelligently into the future” A Historical 
Perspective 1958 – 1991, International Dwarf Fruit Tree Association (cited in Manning, 1992) 

When this project commenced little was known about the economics of beekeeping in Western 

Australia. The survey/census conducted by Manning in the early 1990s was out-of-date and the 

ABARES financial survey published in 2015 did not survey sufficient beekeepers in WA to represent 

the industry and did not attempt to measure the value of native vegetation. This report and the 

accompanying beekeeper questionnaire and summary data (available in the UWA Research 

Repository) is  a big step towards understanding the industry and provides essential information to 

help the industry “look intelligently into the future”. To this end, this report reviews past data and 

describes three economic analyses of the beekeeping industry in WA.  

In reviewing past studies, the survey by Manning (1992) is a critical source of data as it was the first to 

measure the spatial distribution of honey production across WA. The first output from this study was 

to make the Manning data available electronically and link it to the IBRA classification of native 

vegetation. The spatial measure of apiary site productivity meant that the data was able to measure 

the cost of bushfires to the industry. This analysis is presented in this report as Chapter 5. 

The Natural Resources for Beekeepers Questionnaire (NRBQ) is the first survey that measures the 

determinants of beekeeper profitability from honey production and pollination. It is scaled so that it is 

equally applicable to a backyard beekeeper with a single hive and a commercial beekeeper running 

1,000 hives or more. The design of this questionnaire and the results it generated are the main 

contributions of this project. Results relating to honey production are presented in Chapters 2 to 4. 

Chapter 6 describes the provision of pollination services. 

The NRBQ results emphasis the importance of the health of the native vegetation resource to 

industry profitability.  Notably commercial beekeepers found that 24% of the time apiary sites could 

not be used due to either bush burning or logging. When this is combined with the variability of 

flowering in native vegetation, then this means that the value of the resource is significantly reduced 

by non-availability. Results from the NRBQ included an assessment of the value of apiary sites in 

different Interim Biogeographic Regionalisation for Australia (IBRA) regions. The significance of this 

is that the substantial recurring annual losses to honey production can now be factored into decisions 

related to prescribed burning and Forest Management Plan. 

Chapter 7 gives five recommendations that derive from our research findings. These 

recommendations relate to information, backyard beekeepers, apiary site allocation and prescribed 

burning. 

Our review found that there is very little information available to the industry either to support its 

policy representations to the State Government or inform existing and prospective beekeepers. We 

recommend the industry should fund a regular survey of commercial honey producers and pollinators 

at minimum. 

The rapidly growing number of backyard beekeepers in the suburban and peri-urban areas should all 

be registered and carefully monitored to protect commercial beekeeping and pollination services 

from biosecurity incursions. 

https://research-repository.uwa.edu.au/en/datasets/a-survey-dataset-to-better-understand-the-honey-bee-industry-use-
https://research-repository.uwa.edu.au/en/datasets/a-survey-dataset-to-better-understand-the-honey-bee-industry-use-
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Apiary site allocation: our research found that the market for the transfer and lease of apiary sites is 

not transparent. We recommend that DBCA operates a trading platform to increase trade in apiary 

sites and the transparency of the market. Prescribed burning: our research found that the industry is 

probably losing about $30 million per year (about 30% of its revenue) to prescribed burning. There is 

a requirement for an adaptive burning policy that avoids burning when high value flowering events 

occur such as Jarrah (Eucalyptus marginata) flowering. 

 

OBJECTIVES 

The objective of this research project was to determine the value of bee reserves (apiary sites) based 
on the characteristics of the reserve. 
  

KEY ACTIVITIES 

1. Gather information from the industry on the profitability of beekeeping in different regions 
under different production systems. 

2. Review the historical information available on the economics of bee keeping in Western 
Australia. 

IMPACT 

1. Better understanding of the determinants of the profitability of honey production in Western 
Australia. 

2. A guide to the determinants of value for apiary sites. 
 

OUTPUTS 

1. A final report  
2. Natural Resources for Beekeepers Questionnaire summary data 
3. Natural Resources for Beekeepers Questionnaire 
4. Data in Brief Paper 

 

PROJECT ACTIVITIES 

1. Develop the Natural Resource for Beekeepers Questionnaire. 
2. Prepare a data article to be submitted to Data in Brief. 
3. Relate the Manning (1992) data to the IBRA regions and the DBCA burn scars. 
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INTRODUCTION TO THE ECONOMICS OF 
BEEKEEPING 

INTRODUCTION 

Western Australian commercial beekeeping practices differ from those in the eastern states of 

Australia and many other places in the world. First, commercial beekeeping is dominated by honey 

production rather than supplying pollination services. Second, beekeepers are migratory and move 

hives long distances, sometime up to 1500 kms, to nectar flows from native flora on crown land. 

These characteristics of the industry represent both opportunities and threats. Currently the prices 

of honey derived from native flora are at record high levels. The discovery that some Jarrah honey is 

biologically active (Green et al. 2020) has increased its price fivefold. At the same time, the value of 

the provisioning ecosystem services provided by beekeepers through pollination is also increasing. 

The value of pollination services for the growing avocado industry is expanding. However, the native 

vegetation that underpins the industry is threatened by bush clearing, bushfires, and logging.  

The honey industry in WA is a relatively small industry compared to other agricultural sectors in WA. 

However, it is of growing importance and could expand significantly over the next ten years through 

rising honey prices and increased demand for pollination services. This project is the first to explicitly 

value vegetation resources for WA commercial beekeepers. The last and only survey of beekeeping in 

WA was by Manning (1992) and this remains a valuable source of information on the spatial 

distribution of honey production.  

This chapter gives a brief overview of the current status of the industry and reviews two past industry 

surveys: namely Manning (1992) survey and ABARES (2016) business survey of beekeeping in 

Australia. 

INDUSTRY STRUCTURE  

Beekeepers in Western Australia fall into three categories: amateurs with 1-40 hives; part-time 

beekeepers 41-200 hives; and commercial, 200+ hives. A notable trend in the industry is the rapid 

increase, since 2012, in the number of amateur beekeepers. Most of this group place hives in their 

own backyards and do not move them. Part-time and commercial beekeepers are predominantly 

migratory and have use rights on public apiary sites managed by DBCA. They also have access to their 

own sites and private sites provided by landholders. In 2021 there were approximately 4,200 

beekeepers and over 52,000 hives in WA, see Figure 1a. There has been an increase of almost 500 

new beekeeper registrations per year in the last five years, see Figure 1b.  
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Source: Pers. comm. DPIRD, 2021 and Pers. comm. Karasinski, 2021. 

 

 
 
 
Figure 1. Number of registered beekeepers (a)and hives (b) in Western Australia. 

 

a) 

b) 
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A comparison with beekeeping in other States and Territories is informative (Figure 2). In 2020, 

Western Australian beekeeper numbers, at  3,500, were similar to those in New South Wales, 

Queensland and South Australia However, hive numbers in WA were the lowest after Tasmania at 

45,000 (AHBIC, 2020). The eastern states’ hive numbers reflect the demand for pollination services 

required for almonds, avocados, citrus and blueberries. 

         

Source: AHBIC, 2020. 

 
Figure 2. Australian beekeeper and hive numbers by state, a) and b) respectively.  

 

NATURAL RESOURCES AND APIARY SITES 

In Western Australia, apiary sites on public land managed by Department of Biodiversity 

Conservation and Attractions (DBCA) are the largest nectar resource. In 2018 there were 4,354 

public apiary sites, Figure 3 shows their distribution across land tenure categories and the map in 

Figure 4 their spatial location. In Australia, native vegetation is classified using the Interim 

Biogeographic Regionalisation for Australia (IBRA) (Department of Agriculture, Water and the 

Environment, 2012). Apiary sites are clustered on particular remaining pre-European vegetation 

types (Figure 4). Figure 5 shows the amalgamation of IBRA regions and the Australian Mapping Grid 

system used in Manning’s (1992) study. 

Table 1 summarizes the regions accessed by beekeepers and the value of honey. The use of apiary 

sites, both registered sites and private sites is highly variable between beekeepers and years, 

however, the movement of beekeepers is generally as follows. The beekeeping year starts in June 

with most commercial hives over-wintering on the coastal plain IBRA regions (Perth, Lesueur 

Sandplain and Geraldton Hills). These regions carry hives through the winter by producing nectar 

from a wide diversity of flowering native plants and weeds. In the spring and early summer, most 

beekeepers scout ahead to assess flowering events and move inland to nectar flows. Some will move 

north east to IBRA regions such as Dandaragan Plateau. Others will move a long way east to the 

Western Mallee and Merredin to exploit nectar flows on eucalyptus species. In the summer and late 

summer beekeepers also move hives west and south for Jarrah and Marri (Corymbia calophylla) 

flowering events. 
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The decision to move hives over long distances is motivated by expected honey yield and the honey 

price. Notably, mono floral (single or predominately single species) honey such as Jarrah honey can 

test as high TA and is worth up to five times as much as the multi-floral (mixed species) honey or other 

mono floral honeys with little or no TA such as those produced from the coastal plain and Marri 

honey.

 

Source: DBCA, 2018. Note: 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. 

Figure 3. Western Australian registered apiary site by tenure.  
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Source: DBCA, 2018. Note: Green circles indicate active apiary sites and orange circles inactive apiary sites.  
Figure 4. Map of Western Australian registered apiary sites.  

 
Source: DEE, 2019; Landgate, 2019; Manning, 1992 (grid) 

Figure 5. Interim Biogeographic Regionalisation for Australia (IBRA) regions layered with the 
Australian Mapping Grid (AMG) used in the Manning (1992) survey.  
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PREVIOUS SURVEYS 

This section reviews the results of two important past surveys, Manning (1992) and ABARES (2016). 

At the end of this section, we critically review these surveys and justify the need for the survey 

described in Chapter 2.  

Natural Resources Questionnaire for Beekeepers – Manning 1990-91 

The aim of the Manning (1992) survey was: 

“To establish the productivity, economic value and geographic significance of apiary sites to the 
Western Australian beekeeping industry.” 

Manning (1992) was the first survey in Australia that linked nectar resources across the landscape to 

honey production and beekeeper numbers. Honey production regions were divided into the grid 

superimposed on Figure 5 (above). For each grid cell information was provided through a survey of 

commercial beekeepers. Figure.6 gives a sample of the data provided. It includes information by 

beekeeper about the number of apiary sites (A/S) held, the beekeeper type, the frequency of site use, 

total number of hives, and average, maximum and minimum production. The survey also aims to fully 

account for beekeepers with apiary sites in a grid cell by estimating missing observations from non-

respondents. 

 

Source: Manning, 1992. 

 
Figure 6. Sample data entry from the Manning survey.  
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For the purposes of this study, the Manning data was analysed by linking the grid cell observations to 

the IBRA subregion vegetation classification. This related hive productivity to vegetation type. Table 

1 is based on the Manning data, with honey prices updated to those in 2021. It values apiary sites 

according to estimated honey revenue. 

 

Table 1. Honey production by IBRA subregion based on Manning 1992 apiary productivity and apiary 
site numbers and average prices from 2018.  

IBRA code Descriptive name Number of apiary sites 

(%) 

Production per 

Apiary site (kg) 

Weighted price 

$/kg 

AVW01 Merredin 139 (3.1) 4979 8.76 

AVW02 Katanning 36 (0.8) 3832 8.76 

COO01 Mardabilla 43 (1.0) 5854 8.76 

COO02 Southern Cross 636 (14.3) 6603 8.76 

COO03 Eastern Goldfield 546 (12.3) 5854 8.76 

ESP01 Fitzgerald 191 (4.3) 2976 8.76 

ESP02 Recherche 54 (1.2) 4153 8.76 

JAF01 Northern Jarrah Forest 913 (20.5) 4237 22.16 

JAF02 Southern Jarrah Forest 636 (14.3) 4936 22.16 

MAL01 Eastern Mallee 152 (3.4) 4153 8.76 

MAL02 Western Mallee 135 (3.0) 4153 8.76 

SWA01 Dandaragan Plateau  38 (0.9) 3196 8.76 

SWA02 Perth 375 (8.4) 4141 8.76 

WAR01 Warren 320 (7.2) 6271 8.76 

YAL01 Edel 22 (0.5) 4153 8.76 

YAL02 Tallering 61 (1.4) 4153 8.76 

Total   4452 (100)   

Source: Number of apiary sites, DBCA, 2018; Production per apiary site kg, Manning, 1992; Average price, NRBQ, 2022. 
Note: Number in bracket gives the per cent of apiary sites. 

ABARES Australian Honey Bee Industry Survey 

ABARES (2016) reported a survey of Australian honey bee firms for the financial year 2014-15. This 

report places WA beekeeping in an Australian context. Key performance measures for beekeeping 

businesses are given, including analysis of pollination services, use of public lands, challenges facing 

the beekeeping industry, and the adoption of R&D.  

This report estimates that the industry in Australia had a gross value of production of $101 million in 

2014-15. To put this in context the value of Australian apple production in 2015-16 was around $540 

million and the total value of fruit and nuts was $4,225 million (ABS, 2016). Therefore, the 

beekeeping industry is a medium sized agricultural industry, but there are larger agricultural sectors 

that rely on it for essential pollination services. 

The report finds that there were 3,000 registered beekeepers in Australia managing over 448,000 

hives. New South Wales had the largest number of beekeepers, accounting for around 32 per cent of 



 The Economic Value of Honey bee Flora in Western Australia, White & Day 2022 

19  

the national total, and the largest number of commercial beekeepers (operating 50 or more hives). In 

common with recent trends in WA, over the 10 years to 2015–16, the number of registered 

beekeepers rose by more than 3,000, most were non-commercial operators. Over the same period, 

both the number of hives and the number of commercial beekeepers fell by around 25 per cent. 

On average, in 2014-15 Australian beekeepers obtained around 39 per cent of their honey 

production from private land other than agricultural land. Honey was also obtained from agricultural 

land (both with and without paid pollination service agreements), state forests, national parks, and 

other public land. Australian beekeepers sold 53 per cent of their honey to major processors. The 

remainder was sold to smaller processors, direct to retail, local markets, and direct sales. 

The comparison of the financial performance of medium and large commercial beekeepers in NSW 

and WA is given in Table 2. The survey highlights some differences between beekeeping in NSW and 

WA. First, the importance of pollination to medium sized businesses, on average it accounts for 22% 

of receipts in NSW compared to 12% in WA. Revenue from pollination has a high relative standard 

error indicating that it is highly variable between businesses in WA. 

Table 2. Honey financial performance by size of beekeeping business, State 2014-15. 

 New South Wales   Western Australia 

 Medium   Large  

Small-

Medium  

Total cash receipts 225,900 (12)  1,696,100 (46) 152,000 (14) 

Honey 170,000 (12)  1,425,400 (53) 129,100 (16) 

Pollination 50,700 (28)  105,000 (36) 18,300 (56) 

Queen bees 8,700 (93)  70,400 (60) 0 . 

Bees wax 5,800 (44)  13,500 (37) 1,500 (52) 

Hives 0 .  4,200 (94) 0 . 

Packaged bees 0 .  6,400 (94) 0 . 

Other receipts -9,400 (97)  71,100 (43) 2,600 (65) 

Total cash costs 103,800 (12)  1,212,200 (58) 100,800 (26) 

Purchased honey) 0 .  496,900 (97) 12,100 (83) 

Hired labour 14,500 (45)  210,800 (39) 3,100 (31) 

Repairs and maintenance 16,600 (23)  68,000 (42) 15,600 (25) 

Fuel, oil, grease 12,200 (21)  78,200 (24) 7,500 (32) 

Other cash costs 60,500 (11)  358,200 (33) 62,500 (27) 

Business cash income 122,000 (18)  483,800 (27) 51,200 (36) 

Depreciation 29,500 (11)  116,200 (15) 23,900 (12) 

Input labour 58,200 (8)  99,600 (18) 64,900 (14) 

Business profit 34,300 (59)  268,300 (39) -37,600 (63) 
Source ABARES, 2016; Australian Honey Bee Industry Survey, 2014-15. Note: Businesses are categorised as small (50 to 249 hives), small-
medium (250 to 499 hives), medium (500 to 999 hives) and large (1000 or more hives). For WA categories medium and large, too few were 
sampled to release the results. Figures in parentheses are relative standard errors (RSE's).  

Apiculture Monitoring in New Zealand 

New Zealand has achieved a rapid expansion of its apiculture industry over the last twenty years. This 

is partly due to strong demand for pollination services from a large horticultural sector and the 
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development of the Manuka honey ‘brand’. The industry is also monitored by annual business surveys 

of the industry (Ministry of Primary Industry, 2013-2020). The data from these surveys provide up-

to-date information to the industry and existing beekeepers on yield, revenue and costs. This allows 

beekeepers to identify potential sources of inefficiency in their own businesses. The reports, which 

cover several key industries aim to: 

“help the primary sector find out about the development of new products, new and changing 

markets, consumer behaviour, and emerging trends.”  

Source: MPI, 2020 https://www.mpi.govt.nz/resources-and-forms/economic-
intelligence/market-insights-for-the-primary-sector/ 

The report provides regional estimates of honey yields per hive and honey prices. It also provides 

detailed estimates of average costs per hive and profitability. This type and quality of business data is 

currently not available in Australia. It is provided by the Ministry of Primary Industry and made freely 

available as a public good. 

SUMMARY 

This chapter briefly describes beekeeping in Western Australia and reviews past surveys on the 

economics and productivity of the beekeeping industry in Western Australia. It can be concluded that 

the industry over its long history has not been well-documented in terms of business data. Manning 

(1992) was a highly innovative and important spatial survey that was completed in 1992, but not 

repeated. The survey aimed to be an approximate spatial census of beekeeping in WA but, for most 

grid cells, is a survey with estimates of the production of non-respondents included. 

The ABARES (2016) survey gives an assessment of the economic status of the industry. As a national 

survey it also had the potential to provide a comparison of beekeeping businesses across Australia. 

Unfortunately, the sample of only six businesses in WA was not sufficient to provide an accurate 

measure of revenues and costs in the WA industry. The lack of data about the industry in WA was the 

motivation for developing the Natural Resources for Beekeepers Questionnaire (WA) 2020-21 

reported on in the next chapter.  

  

https://www.mpi.govt.nz/resources-and-forms/economic-intelligence/market-insights-for-the-primary-sector/
https://www.mpi.govt.nz/resources-and-forms/economic-intelligence/market-insights-for-the-primary-sector/
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NATURAL RESOURCES FOR BEEKEEPERS 
QUESTIONNAIRE - SURVEY DESIGN 

INTRODUCTION 

As we established in Chapter 1 there is very little current information available about beekeeping in 

WA. The Natural Resources for Beekeepers Questionnaire (NRBQ) is designed to collect detailed 

economic and biophysical information about beekeeping businesses in Western Australia. This 

proved challenging. The industry ranges from backyard beekeepers through to large scale migratory 

commercial beekeepers. Therefore, the online questionnaire was developed using a wide range of 

question types such as multiple choice, multiple answer with graphics, number selection using slider 

bars and free text entry. Side-by-side type questions were best suited for displaying calendar months 

to ascertain region use throughout the year. Often selected choices were carried forward to gather 

more information about specific topics, for example the crops selected for pollination were later 

redisplayed in questions asking for the regions of these crops, hive stocking rate, crop area and 

pollination service fees. Survey flow and question display logic were constructed to generate 

questions that applied to a respondent’s situation.  

The questionnaire was developed as a generic survey for beekeepers across Australia. Questions for 

commercial migratory beekeepers allowed an estimation of the value of apiary sites in different 

locations. The questionnaire is available online, this link includes the questions and the “flow logic” 

implemented in QualtricsTM. 

SURVEY DESIGN AND DEFINITION 

Sequence of questions 

The questionnaire was developed for most beekeepers and registered apiary site holders in the south 

west of Western Australia. In total there were 180 questions, which included statement and 

information sections such as regional maps, description displays and links to more information. Figure 

7  gives a schematic representation of the survey design. 

https://api.research-repository.uwa.edu.au/ws/portalfiles/portal/182325517/Survey_Natural_Resources_for_Beekeepers_Questionnaire_WA_2020_21.pdf
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Figure 7. Flow diagram of the Natural Resources for Beekeepers Questionnaire (WA) 2020-21. 
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The first set of questions focus on general information such as:  

• What type of beekeeper are you  

• Years of experience  

• Memberships and certification  

• Have you retired from full time/commercial beekeeping  

• Number of hives and nucleus hives  

• Type of hives used  

• Whether your hives are split into loads  

• What type of sites are used. For example, backyard in an urban environment, registered sites 

from DBCA, private sites, other and/or pollination sites  

• Number of different types of sites you have the option to use  

• How often each hive/load is shifted to a new site  

• Vehicles used and distances travelled  

 

The questionnaire then asks detailed and year specific questions. It is mostly focused on the last 

season July 2019-June 2020, but there are options to provide historical information. If hives are only 

kept in a backyard, we ask for the postcode (town or suburb). If sites are used away from the 

beekeeper’s home-base two maps are presented displaying regions of the south west and 

respondents are asked to select the regions where they have apiary sites.   

For backyard beekeepers and hobbyists, the next questions are: 

• Honey and honey product volumes extracted, sold, distributed, or consumed (approximate 

volumes kg/yr).  

• If product sold, we ask for average prices ($/kg) 

• What type of honey harvested, approximate volumes and average prices  

• Whether queens, nucleus hives or packaged bees are produced for sale or distribution. If so, 

how many and average price per unit  

 

Due to privacy concerns we never ask for specific site locations, however for amateur and commercial 

beekeepers with larger operations and varied site locations, we ask region specific questions such as: 

 

• Number of sites in each region, number of sites used last season and number that could not be 

used due to fire, fire risk, fire related damage, logging, not flowering, not accessible etc. last 

season  

• The pattern of use in each region, i.e., which months were the hives/loads in each region for 

the last two years  

• Reasons for cancelled, closed, not renewed, or not reissued DBCA registered site permits  

• Reasons for permanent loss of flora resources near private sites  

• Impact of sites being burnt, such as years until site used again and return to production levels  

• Impact of sites being logged, such as years until site used again and loss of production  

• Specific purpose for placing loads at sites in each region  

• Specific flora species targeted by you and your bees in each region. Option to select specific 

species or from simplified vegetation zones  

• Cost and/or arrangement to use, share, borrow or loan different types of sites in each region  

• Details about private exchange of sites  
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• Honey yields per hive from each region in a good year, average year, and bad year 

(beekeepers’ perspective of the years)  

• Honey yields per hive from your best, average and worst sites in each region (beekeepers’ 

perspective of their sites)  

• Total honey harvested from each region, number of loads and duration to produce this  

• Option to provide historical honey production volumes for any of the years 2010-2019  

 

In addition to the same questions asked of the backyard and hobbyist beekeepers about sales, 

distribution, consumption volumes and prices amateur and commercial beekeepers were asked 

questions about the following:  

 

• Use of labour, number of workers, average hours worked, and number of weeks worked  

• Approximate operating expenses for last season, these are broken down into categories  

• Estimated value of assets in your beekeeping business, six categories given  

 

If the respondent provides pollination services, there are a series of questions about the previous 

season and an option to share historical information from the previous five seasons (July 2013-June 

2019). Pollination question topics are as follows: 

• Which regions used for pollination services  

• Number of pollination sites  

• Number of hives/loads used  

• Crops pollinated  

• Which months and which regions  

• Average stocking rate, crop area, duration and service fee  

• Whether crop honey is excluded from bush honey and volume if recorded  

 

If a respondent is a retired commercial beekeeper who retired in the last ten years, they can answer 

additional questions about their time as a commercial beekeeping. These questions appear after they 

have responded to questions about their current smaller scale beekeeping operation. A retired 

beekeeper questions include:  

• What type of sites were used  

• How many sites did they have  

• Which regions used  

• Whether pollination services were provided. If so, crop, region, number of loads, service fee 

and season(s)  

• How many load shifts in a year  

• Honey yields in a good year, average year and bad year for each region (beekeepers' 

perspective of the years)  

• Honey yields for their best, worst, average sites for each region (beekeepers' perspective of 

their sites)  

• Option to share historical honey volumes for any of the last ten years  

• Proportion of honey sold or distributed through different avenues  

• Details about private exchange of sites  

• Impact of sites being burnt, such as years until site used again and return to production levels  

• Impact of sites being logged, such as years until site used again and loss of production  
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The last questions are the same for all beekeepers with questions about the future scale and focus of 

their business. There is also opportunity for free text comments about aspects of their businesses and 

the system of apiary site registration in WA.  

• Future prospects:  

• Estimated number of hives in five years  

• Are you considering offering pollination services in the next five years  

• Closing comments about:  

o Beekeeper and hive registration  

o Apiary site registration  

o Anything that would help us understand your questionnaire responses better  

 

If a respondent is not a beekeeper or no longer a beekeeper but holds registered apiary sites, they 

only answer questions related to sites. They do not answer questions about production. 

Definitions 

Currently there are no clear Australian definitions for beekeepers or apiary sites. Therefore, we 

developed our own working definitions appropriate for WA beekeepers: 

Beekeepers  

Our beekeeper category definition: 

• Backyard beekeeper: Using backyard sites and < 2 hives  

• Hobbyist-Amateur beekeeper: Not a Backyard BK, any number of sites and < 39 hives 

• Commercial: Neither of above, any number of sites and > 40 hives 

• Pollinator: Any of above, any number of sites, any number of hives and places hives in 

agricultural fields for the purpose of pollination services, where honey bees interact with food 

and fibre plants at the onset of crop flowering to produce seed, nut, fruit and vegetables, and 

not for the specific purpose of honey production or bee health. 

Apiary sites 

Our apiary site category definition: 

• Backyard site in an urban environment: In a populated area with parks and garden flora the 

primary food source.  

• Registered site from Department of Biodiversity, Conservation and Attractions (DBCA): In 

National & conservation parks, state forests, nature & timber reserves, pastoral leases, mining 

tenements and unallocated crown land where DBCA manage apiary permits and licences. 

• Private site: Any privately owned rural land used for honey production or bee health, not 

specifically for pollination.  

• Other site: Roadsides, council/shire land etc. 

• Pollination site: In agricultural fields for the purpose of pollination services, where honey bees 

interact with food and fibre plants at the onset of crop flowering to produce seed, nut, fruit 

and vegetables, and not for the specific purpose of honey production or bee health. 
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Regions across Western Australia 

Interim Biogeographical Regionalisation of Australia v.7 (IBRA7) bioregions were used, some are 

aggregated to reduce the number of regions in the study (see Appendix B for maps). IBRA7 regions 

used: 

• Geraldton Sandplains (GES) 

• Swan Coastal Plain (SWA) 

• Jarrah Forest (JAF) 

• Warren (WAR) 

• Avon Wheatbelt and Yalgoo (AVW-YAL) 

• Mallee (MAL) 

• Esperance (ESP) 

• Murchison and Coolgardie (MUR-COO) 

• Residual - Northwest, Nullarbor and Deserts (NND) 

 

SUMMARY 

This chapter gives an overview of the Natural Resources for Beekeepers Questionnaire. The next 

chapter presents summary results from the survey responses. 
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NATURAL RESOURCES FOR BEEKEEPERS 
QUESTIONNAIRE - SURVEY RESULTS 

INTRODUCTION 

The survey and summary results from each question of the Natural Resources for Beekeepers 
Questionnaire (WA) 2020-21 are available through the UWA Research Repository. Key results from 

the survey relevant to the project objectives are given here with question numbers referenced. 1 

Some of the tables are best viewed in Excel as they extend over a number of pages. There is a link to 

the Excel file including the summary tables on the UWA Research Repository (UWARR) page link 

above. The best way to search for a particular table is to search by the question number. It is also 

possible to browse through the content sheet and use links available. Tables are searchable either 

through the Table number or the question number. Ensure that you change “Find Options” to “Within 

Workbook” in Excel. It should be noted that the numbering of the tables which are only given in the 

UWA Research Repository follow a different numbering scheme than that given here. 

QUESTIONNAIRE RESPONSES 

Overview of population sample 

At the close of the survey, the response rate was 18% of the 4,000 registered beekeepers in WA in 

2021. Data was included from incomplete responses if the respondent had completed a set of critical 

questions. When invalid entries are excluded the response rate was 14% of registered beekeepers, 

Table 3 

Table 3. Survey sample size, by beekeeper category and whether questionnaire was completed or not. 

 Beekeeper categorya 
  

Questionnaire status Backyard 
Hobbyist-
Amateur 

Commercial Invalid Total 
Total 
valid 

Incomplete 23 84 29 100 236 136 
Completed 162 245 25 50 482 432 
Total 185 329 54 150 718 568 

Note: a See category classifications in Chapter 2. 

The years of beekeeping experience is shown in Figure 8. The sharp increase in registrations recorded 

by DPIRD over the last five years is reflected in the numbers of Backyard and Hobbyist-Amateur 

beekeepers. There were also five respondents who had retired from full time/commercial beekeeping 

since 2018.  

 

1 These results comply with Human Research Ethics approval RA/4/20/6491 provided by the 
University of Western Australia and agreement with the Beekeeping Industry Council of Western 
Australia (BICWA Meeting, June 2022). 

https://research-repository.uwa.edu.au/en/datasets/a-survey-dataset-to-better-understand-the-honey-bee-industry-use-
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Figure 8. NRQ 2020-21 respondents’ year commenced beekeeping. [Q4] 

 

Membership of industry groups, B-Qual and organic certifications is given in Table 4. The Western 

Australian Apiary Society (WAAS) had the highest proportion of members among respondents, 

reflecting the higher number of participants from Backyard and Hobbyist-Amateur beekeepers and 

the frequent promotion of the survey through WAAS meetings and newsletters. 

Table 4. Industry memberships and certifications of survey participants, by beekeeper category. [Q9] 

 Beekeeper category  

  Backyard 
Hobbyist-
Amateur Commercial Total 

Memberships     
BICWA - Beekeeping Industry Council of Western 
Australia 11 17 21 49 
WAAS - Western Australian Apiary Society 84 154 16 254 
WABA - Western Australian Beekeepers Association 12 22 12 46 
WAFF - Western Australian Farmers Federation  2 4 9 15 

     
Certifications     
B-Qual certified 2 4 10 16 
Organic certified 0 3 5 8 
B-Qual and Organic certified 0 0 5 5 

     
Memberships and certifications     
None 81 131 10 222 
Rather not say 5 9 5 19 
Response total 150 328 54  
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NATURAL RESOURCES FOR BEEKEEPING 

The survey focused on the production year beginning 1 July 2019 and ending 30 June 2020. Seasons 

are not clearly defined beyond beekeepers’ description as good, average or bad. This is often 

combined with the dominant flora species that is flowering, for example, ‘a Jarrah year’. Participants 

were asked how they would characterize the 2019-2020 production season according to honey yield. 

Across the beekeeper categories most identified it as an average year, Table 5.   

 

Table 5. Beekeeper's description of season in July 2019-June 2020. [Q91] 

 Beekeeper category  
Type of year Backyard Hobbyist-Amateur Commercial Total 

Good 44 98 10 152 

Average 61 112 17 190 

Bad 38 53 11 102 

Unsure 42 29 0 71 

Response total 185 292 38 515 

 

Hive honey yields for each type of season, good year, average year and bad year, were recorded from 

the survey and appear by beekeeper category, site type and region in UWARR Table 13.2.2 

Table 6 describes the pattern of access to apiary sites by beekeeper category. As the number of hives 

managed increases, the requirement for apiary sites also increases and the strategies for securing 

access to nectar resources become more varied. A Backyard beekeeper can sustain a single hive with 

variable access to nectar through the year and resort to feeding bees as required. Hobbyists and 

Amateurs move further afield and develop networks of sites including backyard and private sites as 

the requirement for seasonal nectar flows increases. Commercial producers require a “portfolio” of 

sites including DBCA sites and private sites that can support colonies throughout the year. These 

sites are selected to account for flowering times, loss of sites due to burning and logging, and the 

failure of flowering. 

Generally, Backyard beekeepers have one site, a backyard in an urban or peri-urban location. 

Whereas Hobbyist-Amateur beekeepers, have backyard sites, but also have bush sites. Access to 

DBCA registered sites is not common for this group, therefore they move onto private sites by 

arrangement with rural landholders. Of this group 64% have an average of 3 private sites available, 

while <3% have access to DBCA registered sites. 

Commercial beekeepers with permits and leases for DBCA registered sites have an average of 80 

sites available (46%), 31% can access sites registered to other beekeepers and have an average of 78 

site options through this arrangement. Almost all Commercial beekeepers also have additional private 

sites, The average number of private sites was 29. Furthermore, 24 Hobbyist-Amateur and 

Commercial beekeepers moved hives to pollination sites. 

 

2 Note that this table is on the UWA Research Repository (UWARR), the link is given at the beginning 
of this chapter. 
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Table 6. Site beekeeper had option to use the 2019-2020 season, by beekeeper category. [Q44] 

Site type 
Observation

s 
Mea

n 
Std 

Dev. 
25th 
PC 

50th 
PC 

75th 
PC 

Backyard beekeepers             
Backyard in an urban 
environment 185 1 0.4 1 1 1 
Registered (DBCA) - own 0      
Registered (DBCA) - other 
people's 0      
Private 0      
Other 0      
Pollination 0      
Response total 185      
        
Hobbyist-Amateur beekeepers       
Backyard in an urban 
environment 169 2 2.4 1 1 3 
Registered (DBCA) - own 7 1 0.4 1 1 1 
Registered (DBCA) - other 
people's 2 13 9.9 6 13 20 
Private 209 3 5.0 1 1 3 
Other 3 2 1.2 1 1 3 
Pollination 6 2 1.0 1 1 3 
Response total 328      
        
Commercial beekeepers       
Backyard in an urban 
environment 11 4 3.2 1 4 8 
Registered (DBCA) - own 25 80 123.1 11 56 100 
Registered (DBCA) - other 
people's 17 78 179.4 5 7 26 
Private 53 29 50.5 5 10 32 
Other 3 14 19.9 2 3 37 
Pollination 18 12 39.2 1 3 5 
Response total 54      

 

Hobbyist-Amateur and Commercial beekeepers were asked for hive honey yield from their best, 

average and worst site in each region, results are shown in UWARR Table 14.1. The Commercial 

beekeeper average honey yields are higher across the regions, probably due to access to registered 

sites on DBCA managed land, as opposed to the private and backyard sites used by Hobbyist-

Amateur beekeepers. 

Although, 68% of the participating beekeepers have moved more than one site they do not shift their 

hives throughout the year, and 19% are moving hives less than four times a year. Fifty percent of 

Commercial beekeepers are shifting hives between 4 and 6 times a year and 19% are shifting hives 

more than 6 times a year. Table 7 below shows the number of hive moves in a year and the fleet 

vehicles used across beekeeper categories.  
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Table 7. Number of site shifts and vehicles used, by beekeeper category. [Q47, Q48] 

 Beekeeper category   
Logistics Backyard Hobbyist-Amateur Commercial Total 
Hive site shifts in a year       
  I do not move my hives 8 209 6 223 
  Less than 4 times 1 51 11 63 
  4-6 times 0 5 27 32 
  More than 6 times 0 1 10 11 
Response total 9 266 54 329 
     
Fleet vehicles     
  Ute/car/wagon 1 28 19 48 
  Ute/car/wagon and trailer 0 30 31 61 
  Truck 0 2 18 20 
  Truck and trailer including Semi/B-double 0 0 12 12 
  Other including tractor 0 1 1 2 

Response total 1 57 48  
Notes: For any beekeeper with more than one site. Excludes most backyard beekeepers. Response total is the number of respondents who 
answered this question. 

 

Distances travelled by migratory beekeepers for hive movement, monitoring, harvesting, and 

scouting for future sites etc. by total honey harvested is presented in Figure 9. For the Hobbyists-

Amateurs, the majority travel less than 3,000 kms per year. For this group there is no clear 

relationship between honey production and distance travelled. In contrast, for Commercial producers 

there is a strong relationship between honey production and distance travelled. 

 

   

Figure 9. Yearly travel distances for beekeepers by total honey harvested a) Hobbyist-Amateur and b) 
Commercial beekeepers. [Q49] 

 

 

 

a) b) 
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Beekeepers, particularly Commercial ones, have an array of production sites available to use. Usually, 

there are unused sites in any production year. However, when the productivity of sites held is 

considered, the number of excess sites is diminished substantially and sites suitable for use at any 

point in time is limited. Presented below are the results from beekeepers about the number of honey 

production sites (not pollination sites) they had in each region, how many of their sites could not be 

used in the study season due to fire, fire risk, fire related damage, logging, not flowering, not 

accessible etc. and how many sites were used in the study season Table 8.  

Respondents indicated only two regions, Swan Coastal Plain and Northwest, Nullarbor and Deserts 

region, had more than 60% of sites used. In five out of eight regions 48%-68% of sites were 

unproductive. Almost all regions, with the exception of the Northwest, Nullarbor and Deserts region, 

had a number of sites remaining that may have been shared with others for their use or just not used, 

see Table 9. 
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Table 8. Number of apiary sites held, unproductive and used, by region, by beekeeper category. [Q72, Q74, Q75] 

 Sites held Sites unproductive Sites used 

  Obs. Mean 
Std 

Dev. 
25th 
PC 

50th 
PC 

75th 
PC Obs. Mean 

Std 
Dev. 

25th 
PC 

50th 
PC 

75th 
PC Obs. Mean 

Std 
Dev. 

25th 
PC 

50th 
PC 

75th 
PC 

Backyard beekeepersa 
                  

Geraldton Sandplains 1 3  3 3 3 0      1 1  1 1 1 
Swan Coastal Plain 6 1 0.4 1 1 1 0      6 1 0.4 1 1 1 
Jarrah Forest 2 1 0.0 1 1 1 0      2 1 0.0 1 1 1 
Warren 1 1  1 1 1 0      1 1  1 1 1 
Avon Wheatbelt-Yalgoo 0      0      0      
Mallee 0      0      0      
Esperance 0      0      0      
Murchison-Coolgardie 0      0      0      
Northwest-Nullarbor-
Deserts 

0 
     

0 
     

0 
 

    
Response total 9      0      9      

Hobbyist-Amateur beekeepers                 
Geraldton Sandplains 13 2 1.7 1 1 3 1 2  2 2 2 13 2 0.8 1 1 2 
Swan Coastal Plain 110 3 4.6 1 2 4 6 3 2.8 1 2 4 109 3 2.6 1 2 3 
Jarrah Forest 92 2 2.3 1 1 2 10 2 1.3 1 1 2 89 2 1.7 1 1 2 
Warren 39 3 4.0 1 2 3 3 1 0.6 1 1 2 35 2 1.2 1 1 3 
Avon Wheatbelt-Yalgoo 14 2 0.9 1 1 2 0      13 1 0.5 1 1 2 
Mallee 3 2 1.7 1 1 4 0      2 2 0.7 1 2 2 
Esperance 8 3 3.0 1 2 3 2 1 0.0 1 1 1 5 2 1.3 1 1 2 
Murchison-Coolgardie 0      0      0      
Northwest-Nullarbor-
Deserts 

2 3 0.7 2 3 3 0 
     

2 3 0.7 2 3 3 

Response total 241      17      240      
Commercial beekeepers                   
Geraldton Sandplains 15 15 22.1 3 6 14 12 10 16.7 2 3 11 14 5 5.2 2 3 6 
Swan Coastal Plain 30 11 13.6 2 5 12 19 6 7.7 1 3 6 24 6 5.7 2 4 7 
Jarrah Forest 34 18 34.7 3 5 16 19 14 21.8 1 4 17 29 5 7.3 2 3 4 
Warren 19 13 15.1 4 8 15 10 13 17.7 2 5 25 10 4 4.1 1 3 4 
Avon Wheatbelt-Yalgoo 15 12 13.5 2 8 20 11 9 15.3 1 4 12 8 5 4.8 1 4 7 
Mallee 14 26 37.5 2 16 30 10 26 43.7 2 8 29 5 3 3.7 2 2 2 
Esperance 18 12 10.7 3 8 20 11 12 9.4 3 12 20 9 4 4.0 2 2 9 
Murchison-Coolgardie 14 29 35.3 5 16 40 12 21 25.2 7 11 29 4 4 2.9 1 4 6 
Northwest-Nullarbor-
Deserts 

0 
     

0 
     

0 
 

    
Response total 44      27      42      

Notes:  a Backyard beekeepers with more than 1 backyard site. Response total is the number of respondents who answered the question.  
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Table 9. Summary of unproductive and used sites in each region. [Q72, Q74, Q75] 

Region 
Unproductive  

(%) 
Used  

(%) 

Unknown - 
shared or not 

used  
(%) 

Geraldton Sandplains 48 34 18 
Swan Coastal Plain 18 62 20 
Jarrah Forest 36 37 27 
Warren 37 29 34 
Avon Wheatbelt-Yalgoo 51 27 22 
Mallee 68 5 27 
Esperance 59 21 20 
Murchison-Coolgardie 64 4 32 
Northwest-Nullarbor-Deserts 0 100 0 

Note: The remaining proportion, labelled Unknown, may have been shared with others and used, or not used at all. 

When the reasons sites are not used were aggregated into groups, 57% were out of the 

Commercial beekeepers’ control, such as flower cycle, fire, and logging. The flowering cycle 

appeared 13% and 27% of the time for Hobbyist-Amateur and Commercial beekeepers 

respectively, see Figure 10. Fire or fire related damage was 5% and 16% respectively, logged or 

logging damage was 1% and 8%. Management decisions by the beekeeper accounted for 21% 

and 37% of reasons. These reasons included distance from home base and other sites, 

accessibility, better sites elsewhere, biosecurity management and exclusion to others. Only 6% 

for Commercial used all their sites, in contrast, 53% of Hobbyist-Amateur beekeepers used all 

sites. 

 

  

Figure 10. Reasons given for sites not being used. Management decision includes distance and 
proximity to home base and other sites, accessibility, backup sites, better sites elsewhere, 
exclusion to others and biosecurity management. Beekeeper category a) Hobbyist-Amateur; b) 
Commercial. [Q76] 
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Hobbyist-Amateur beekeepers have less sites and use more private and backyard sites reducing 

the impact of external factors such as fire, logging and flower cycle. Commercial beekeepers rely 

heavily on DBCA managed land and private sites, which are usually in close proximity to state 

managed forests, and therefore impacted more by fires, logging and flowering cycles. 

The migratory route of commercial beekeepers is determined by actual and anticipated 
flowering events and state of the site. Beyond locating on the coastal plains during cooler months 
and in the forests in summer or further inland when very hot. Information about the migratory 
movements of commercial beekeepers in the south west remains limited. Our survey asked the 
beekeepers to record the months they were in each region for seasons 2019-2020 and 2018-
2019. The results are shown in Figure 12 and 13.  

 

 

 

Figure 11: Typical apiary site use by a commercial beekeeper (Picture provided by BICWA) 
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Figure 12. Months regional sites used by Commercial beekeepers in the season 2019-2020, 
response total 34. [Q77]  
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Figure 13. Months regional sites were used by Commercial beekeepers in the season 2018-
2019, response total 32. [Q77] 
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Across the regions different attributes, particularly the climate and flora, offer different benefits 

to the bees and beekeeper. Therefore, the purpose of placing hives in the regions varies 

throughout the year, as shown in Figure 14.  It is clear that the value of apiary sites, is not only 

based on honey production. Overwintering and colony building are important reasons for placing 

hives on the coastal regions. 
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Figure 14. Purpose of placing hives in different regions across the south west. [Q126] 

  

10 20 30 40 50

  Overwintering

  Colony build up

  Bee health

  Nucleus hives

  Brood rearing

  Splitting hives

  Queen breeding

  Mixed flora honey

  Mono flora honey

  Pollen food source

  Other

c) Jarrah Forest

10 20 30 40 50

  Overwintering

  Colony build up

  Bee health

  Nucleus hives

  Brood rearing

  Splitting hives

  Queen breeding

  Mixed flora honey

  Mono flora honey

  Pollen food source

  Other

g) Esperance

10 20 30 40 50

  Overwintering

  Colony build up

  Bee health

  Nucleus hives

  Brood rearing

  Splitting hives

  Queen breeding

  Mixed flora honey

  Mono flora honey

  Pollen food source

  Other

d) Warren

10 20 30 40 50

  Overwintering

  Colony build up

  Bee health

  Nucleus hives

  Brood rearing

  Splitting hives

  Queen breeding

  Mixed flora honey

  Mono flora honey

  Pollen food source

  Other

h) Murchison-Coolgardie

        Hobbyist-Amateur               Commercial 



 The Economic Value of Honey bee Flora in Western Australia, White & Day 2022 

40  

Production and revenue 

The volume of honey harvested by respondents for the IBRA regions in 2019-2020, is given in 

UWARR Table 12.1. Extraction of honey directly prior and after pollination services does not 

always occur, therefore the volume of honey from pollinating a crop is not always known. If 

pollination crop honey has been included in the honey harvested this is indicated in the 

observations. The number of weeks spent in each region is also given. Hives may remain within a 

region, such as the Swan Coastal Plain or Esperance, for up to six months. Commercial 

beekeepers often move hives to different locations within a region.  

The estimated honey yield per hive is based on the number of hives used in each region, which 

includes nucleus hives. The coastal plain regions such as the Swan Coastal Plain and Esperance 

are used in the cooler months for the purpose of overwintering, colony build up, bee health and 

establishing nucleus hives. The Swan Coastal Plain region also produces mixed flora honey and 

was recorded with the highest average honey yield per hive across the regions, 54 and 25 

kg/hive for Commercial and Hobbyist-Amateur beekeepers respectively, for the 2019-2020 

season. Estimates of average honey yield per site for Commercial beekeepers range from 931 to 

2,784 kg per site across the southwest regions, excluding the Warren. 

Some honey was produced by 64% of Backyard beekeepers and 84% of Hobbyist-Amateur 

beekeepers in 2019-2020.  A number of newly registered beekeepers and hives in these 

categories had not started harvesting honey. We have assumed that all Commercial beekeepers 

sell, distribute or consume their honey harvested, and did not ask question [Q99] of them. Table 

10 gives the volume of honey harvested that passed through each distribution channel and 

prices received. 

The type of honey harvested and sold or distributed from the season 2019-2020 is presented in 

Table 11 by volume and price received. Categories include mixed and mono floral, organic and 

tested bioactive level. This is followed by other honey bee products harvested or produced for 

sale or distribution in the study season, such as pollen, wax, propolis, royal jelly, queens, nucleus 

hives and packaged bees, Table 12. 
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Table 10. Volume and price of honey sold, distributed or consumed from season July 2019-June 2020 by channel, by beekeeper category. [Q100, 
Q101] 

 Honey volume (kg) Honey price ($/kg) 
Distribution channel Observations Mean Std Dev. 25th PC 50th PC 75th PC Observations Mean Std Dev. 25th PC 50th PC 75th PC 

Backyard beekeepers             
Large wholesale processor 0      0      
Small wholesale processor 1 30  30 30 30 1 8.0  8.0 8.0 8.0 
Export 0      0      
Private business sales to retail 2 23 10.6 15 23 30 1 19.0  19.0 19.0 19.0 
Private home/door/market sales to public 15 30 31.3 10 20 30 15 15.2 5.89 14.0 15.0 16.0 
Friends and family 100 21 21.6 8 15 30 100 0.2 1.71 0.0 0.0 0.0 
Personal use/consumptiona 89 12 13.9 5 7 14 n/p      
Other 2 3 0.7 2 3 3 0      

Response total 117      101      
Hobbyist-Amateur beekeepers             
Large wholesale processor 2 560 56.6 520 560 600 2 6.1 0.14 6.0 6.1 6.2 
Small wholesale processor 8 298 453.4 70 158 250 8 7.6 1.40 6.5 8.0 8.0 
Exportb n/a      n/a      
Private business sales to retail 18 111 114.8 25 77 140 17 15.2 6.19 12.0 14.0 20.0 
Private home/door/market sales to public 90 156 197.8 40 100 200 90 15.2 5.09 12.0 15.0 15.0 
Friends and family 196 51 71.7 14 25 60 196 1.8 4.97 0.0 0.0 0.0 
Personal use/consumptiona 188 19 23.1 6 10 20 n/p      
Othera 11 168 329.0 10 32 250 n/p      

Response total 239      218      
Commercial beekeepers             
Large wholesale processor 14 31,771 58,204.7 2,800 9,500 40,000 14 5.7 0.71 5.0 6.0 6.0 
Small wholesale processor 11 10,994 16,512.1 600 3,000 20,000 11 10.0 6.16 6.5 7.1 12.0 
Export 4 2,578 4,948.9 55 150 5,100 4 15.5 7.59 10.0 17.5 21.0 
Private business sales to retail 18 3,461 5,043.4 200 1,000 3,000 16 12.8 4.70 9.5 13.0 16.6 
Private home/door/market sales to public 21 1,210 2,148.9 230 600 1,200 21 15.2 5.28 12.0 15.0 17.0 
Friends and family 18 101 112.8 50 55 100 18 3.2 5.01 0.0 0.0 8.0 
Personal use/consumptiona 16 35 33.6 13 20 40 n/p      
Other 5 236 239.0 100 150 300 5 5.8 6.02 0.0 5.0 12.0 

Response total 32      32           
Notes: a n/p - No price. b n/a - Not available for publication, too few observations.  
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Table 11. Volume and price of honey sold or distributed in season July 2019-June 2020, by flora type and beekeeper category. [Q102, Q103] 

 Honey volume (kg/yr) Honey price ($/kg) 
Honey flora type Observationsa Mean Std Dev. 25th PC 50th PC 75th PC Observationsb Mean Std Dev. 25th PC 50th PC 75th PC 
Backyard beekeepers             
Mixed flora 77 24 21.9 10 20 30 39 13.1 5.62 10.0 13.0 16.0 
Mono flora - not TA tested 6 27 13.8 15 25 35 2 10.0 7.07 5.0 10.0 15.0 
Organic mixed flora 5 16 10.5 10 15 22 2 14.5 0.71 14.0 14.5 15.0 
Organic mono flora - not TA tested 2 55 63.6 10 55 100 2 12.0 2.83 10.0 12.0 14.0 
TA 10+ - tested 0      0      
TA 20+ - tested 0      0      
TA 30+ or more - tested 0      0      
Organic TA 10+ - tested 0      0      
Organic TA 20+ - tested 0      0      
Organic TA 30+ or more - tested 0      0      
Manuka - Leptospermum 0      0      

Response total 87      43      
Hobbyist-Amateur beekeepers             
Mixed flora 175 135 229.2 20 60 150 141 13.4 5.40 10.0 13.0 15.0 
Mono flora - not TA tested 34 83 70.5 30 60 100 29 13.9 5.00 10.0 15.0 16.0 
Organic mixed flora 11 72 89.8 15 35 135 9 17.8 6.67 15.0 15.0 20.0 
Organic mono flora - not TA tested 5 211 273.4 10 45 400 3 13.7 6.99 6.2 15.0 20.0 
TA 10+ - tested 0      0      
TA 20+ - tested 2 26 34.6 1 26 50 1 25.0  25.0 25.0 25.0 
TA 30+ or more - tested 2 190 240.4 20 190 360 n/a      
Organic TA 10+ - tested 0      0      
Organic TA 20+ - tested 0      0      
Organic TA 30+ or more – testedc n/a      1 20.0  20.0 20.0 20.0 
Manuka - Leptospermum 0      0      

Response total 196      159      
Commercial beekeepers             
Mixed flora 31 4,496 6,865.5 320 1,500 4,225 30 10.1 5.38 6.0 9.3 14.0 
Mono flora - not TA tested 21 12,194 20,038.9 620 2,500 17,000 20 10.3 5.88 6.0 8.5 13.0 
Organic mixed flora 3 70,667 103,736.8 2,000 20,000 190,000 3 8.3 3.21 6.0 7.0 12.0 
Organic mono flora - not TA tested 2 3,500 2,121.3 2,000 3,500 5,000 2 11.0 7.07 6.0 11.0 16.0 
TA 10+ - tested 0      0      
TA 20+ - tested 2 6,050 8,414.6 100 6,050 12,000 n/a      
TA 30+ or more - tested 5 6,740 5,868.4 1,700 6,000 10,000 4 38.8 11.09 30.0 40.0 47.5 
Organic TA 10+ - tested 0      0      
Organic TA 20+ - testedc n/a      1 18.0  18.0 18.0 18.0 
Organic TA 30+ or more - tested 3 10,333 8,386.5 5,000 6,000 20,000 2 30.0 7.07 25.0 30.0 35.0 
Manuka - Leptospermum 2 3,500 2,828.4 1,500 3,500 5,500 2 13.5 9.19 7.0 13.5 20.0 

Response total 31      31           
Notes:  a Excludes respondents whose values were less than 1. b Excludes respondents whose values were less than or equal to 1 c n/a – Not available for publication, too few observations.    
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Table 12. Other honey bee products for sale or distribution in season July 2019-June 2020, by beekeeper category. [Q104, Q105, Q106, Q107] 

 Product volume (unit/yr) Product price ($/unit) 
Honey bee products Obs Mean Std Dev. 25th PC 50th PC 75th PC Obs Mean Std Dev. 25th PC 50th PC 75th PC 
Backyard beekeepers             
Bee pollen (kg) 2 11 13.44 1 11 20 0      
Bees wax (kg) 7 2 1.54 1 2 3 2 20.5 13.44 11.0 20.5 30.0 
Propolis (kg) 0      0      
Royal jelly (kg) 0      0      

Response total 9      2      
Did not sell or distribute any of the above 155            
             
Queens (no.) 0      0      
Nucleus hives (no.) 3 2 1.73 1 1 4 2 220.0 56.57 180.0 220.0 260.0 
Packaged bees (no.) 0      0      

Response total 3      2      
Did not sell or distribute any of the above 160            
             
Hobbyist-Amateur beekeepers             
Bee pollen (kg)a n/a      n/a      
Bees wax (kg) 48 12 17.98 3 5 15 41 27.8 30.52 15.0 20.0 30.0 
Propolis (kg) 3 2 2.77 0 0 5 1 50.0  50.0 50.0 50.0 
Royal jelly (kg)a n/a      n/a      

Response total 50      42      
Did not sell or distribute any of the above 217            
             
Queens (no.) 3 17 11.02 10 12 30 3 23.3 15.28 10.0 20.0 40.0 
Nucleus hives (no.) 21 7 9.02 2 4 10 18 159.4 50.93 150.0 150.0 180.0 
Packaged bees (no.) 0      0      

Response total 22      19      
Did not sell or distribute any of the above 245            
             
Commercial beekeepersb 

            
Bee pollen (kg) 7 2,994 3,862.48 57 500 5,194 6 38.9 33.06 15.0 26.8 50.0 
Bees wax (kg) 18 785 1,400.44 30 86 600 18 20.0 7.74 15.0 17.5 25.0 
Propolis (kg) 2 51 69.3 2 51 100 n/a      
Royal jelly (kg)a n/a      n/a      

Response total 20      18      
Did not sell or distribute any of the above 12            
             
Queens (no.) 5 183 149.81 100 200 200 5 234.6 428.46 40.0 60.0 65.0 
Nucleus hives (no.) 10 28 31.84 10 11 50 10 205.0 85.41 120.0 210.0 250.0 
Packaged bees (no.)a n/a      n/a      

Response total 13      13      
Did not sell or distribute any of the above 20                 

Notes: a n/a – Not available for publication, too few observations.  b Excludes respondents whose values were less than or equal to 1. 
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Production inputs and profit 

Hobbyist-Amateur beekeepers generally work alone, with 37% relying on family and volunteers for 

additional labour, and minimal input from hired workers. Whereas 51% of Commercial beekeepers 

rely on family and hired labour [Q108, Q109, Q110]. When the total hours worked per year per 

kilogram of honey harvested was compared across Hobbyist-Amateur and Commercial beekeeping 

businesses, average labour input fell with increased scale of production. Similar labour hours can 

produce 20–100 times more honey in a Commercial beekeeping business than in Hobbyist-Amateur 

businesses (Figure 15). Impact on labour arrangements due to COVID-19, such as number of people 

and hours, were minimal [Q112].   

 

 

Figure 15. Total labour hours by honey harvested volume in 2019-2020 season. Beekeeper category 
a) Hobbyist-Amateur and b) Commercial. [Q111] 

Survey results indicate Hobbyist-Amateur beekeepers’ own and family labour are not included as 

wages or income operating expense, and that time spent working with honey bees is considered a 

hobby, not a labour cost. The average total cost of operating expenses for Hobbyist-Amateur 

beekeepers was $3,035/year and $178,126/year for Commercial, Table 13.  

  

a) b) 
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Table 13. Operating expenses by beekeeper category, in season July 2019-June 2020. [Q113] 

  Costs ($) 

Expenses Obsa Mean Std Dev. 25th PC 50th PC 75th PC 

Hobbyist-Amateur       
Queens 11 308 416.2 75 200 300 

Bees 4 740 212.3 580 730 900 

Bee expenses, supplements & water 13 463 456.7 100 250 600 

Biosecurity management & treatments 1 300  300 300 300 

Plant, vehicles, hive equipment & repairs 29 1,754 1,689.5 400 1,500 2,000 

Inspections, monitoring, harvesting 8 1,600 3,405.5 200 400 750 

Laboratory & analytical testing 0      
Apiary site costs 6 283 136.6 200 225 400 

Cartage, freight, storage units & labelling 14 290 249.1 150 200 400 

Wages & income to self/family 1 7,800  7,800 7,800 7,800 

Registration fees & levies 28 98 90.9 50 80 100 

Rates, licences & water 3 450 650.0 50 100 1,200 

Utilities, electricity, gas, water & sundry 3 83 28.9 50 100 100 

Insurance 5 290 210.4 120 250 392 

Fuel & oil 17 591 900.5 200 300 500 

Buildings & rent 3 515 517.7 5 500 1,040 

Administration, subscriptions, memberships etc. 7 54 26.1 30 50 75 

Marketing, retail shops/market stalls etc. 3 367 152.8 200 400 500 

Training for self and/or staff 3 163 55.1 100 190 200 

Other 0      
Total costs 36 3,035 3,322.6 923 2,175 3,818 

Response total 36      
        
Commercial       
Queens 10 2,313 3,104.9 300 1,215 2,800 

Bees 4 11,850 15,481.9 3,700 5,000 20,000 

Bee expenses, supplements & water 15 10,347 11,435.7 632 9,000 15,000 

Biosecurity management & treatments 5 2,160 2,235.3 250 1,500 4,000 

Plant, vehicles, hive equipment & repairs 21 26,003 31,157.7 4,000 12,500 38,000 

Inspections, monitoring, harvesting 10 23,660 46,079.9 600 7,000 20,000 

Laboratory & analytical testing 7 4,713 7,601.5 500 750 10,000 

Apiary site costs 12 7,312 9,092.0 1,150 3,300 9,500 

Cartage, freight, storage units & labelling 16 21,522 48,815.3 1,400 2,750 10,000 

Wages & income to self/family 11 155,317 205,306.0 3,800 50,000 226,082 

Registration fees & levies 19 1,444 1,655.6 150 500 3,000 

Rates, licences & water 12 4,300 5,247.3 1,900 2,847 4,300 

Utilities, electricity, gas, water & sundry 13 4,813 5,555.4 1,200 2,000 5,000 

Insurance 15 13,086 16,576.5 2,000 5,000 20,000 

Fuel & oil 20 14,744 16,311.4 3,850 10,000 19,316 

Buildings & rent 10 13,592 15,727.6 2,000 11,000 15,000 

Administration, subscriptions, memberships etc. 12 928 962.2 200 565 1,250 

Marketing, retail shops/market stalls etc. 8 17,225 27,098.2 1,600 2,000 30,000 

Training for self and/or staff 8 4,963 5,719.1 1,100 2,750 7,500 

Otherb 4 75,765 115,177.8 12,500 22,500 139,031 

Total costs 25 178,126 292,982.8 7,000 58,000 169,300 

Response total 25      
Notes:  Respondents were given this question based on answers to previous questions, such as their self-selection of what type of beekeeper 
they are [Q2]. Since the beekeeper categories have been redefined during the analysis of the questionnaire results it is noted that, not all 
Hobbyist-Amateur beekeepers had the opportunity to answer this question. Response total is the number of respondents who answered the 
question. a Excludes values <=1. b Research & development, floral resources and no description given. 
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Costs could not be differentiated by production activity and is based on all honey bee products 

although, our calculations below are described as per hive or per kilogram of honey harvested. 

Estimated cost per hive and per kilogram of honey harvested using the total operating costs, number 

of hives and volume of honey harvested are given in Table 14. These values range from $3-$703/hive, 

excluding any values above $800/hive, and $0.6-$59/kg of honey harvested, excluding any values 

above $100/hive.  

 

Table 14. Operating costs per hive and per kilogram of honey, by beekeeper category in season July 
2019-June 2020. [Q113] 

  Total cost ($/unit) 

Unit cost 
Observatio
ns Mean Std Dev. 25th PC 50th PC 75th PC 

Hobbyist-Amateur             
  Cost per hive ($/hive)a 36 171.0 139.64 75.0 136.2 224.3 
  Cost per kilogram of honey ($/kg)b 35 14.2 12.97 4.0 10.1 22.0 
              
Commercial             
  Cost per hive ($/hive)a 23 306.1 257.66 60.0 245.0 628.3 
  Cost per kilogram of honey ($/kg)b 22 12.7 14.60 3.8 7.1 16.8 

Notes: a Excludes values >800; b Excludes values >100. 

 

When the operating costs are restricted to those producing more than 50 kg of honey and a total cost 

of less than $25/kg of honey harvested, the mean cost per kilogram of honey for Hobbyist-Amateur 

and Commercial beekeepers combined is $7.2/kg, with a median operating cost at $5.4/kg honey, 

Figure 16a. There is greater variability in costs for Hobbyist-Amateur beekeepers as shown in Figure 

16b, with a mean of $7.8/kg honey and median of $5.4/kg honey. Distribution channel may be playing 

a role here with the cost of packaging, labelling, and marketing adding significantly to the overall cost. 

Whereas, supplying bulk to wholesalers can save on costs. There is no significant difference between 

the two categories, with Commercial beekeepers’ mean operating cost at $6.4/kg honey and median 

of $5.2/kg. 

Beekeeper revenue from honey is calculated based on the prices for the type of honey sold weighted 

by the volume harvested for the season. Mean revenue of $12.8 kg of honey harvested for Hobbyist-

Amateur and Commercial beekeepers combined and a median value of $13/kg of honey harvest, 

Figure 17a. Mean gross margin $8.0/kg of honey harvested for Hobbyist-Amateur and Commercial 

beekeepers combined and a median value of $8.4/kg of honey harvested, Figure 18a. The gross 

margin range includes all honey varieties, and there may be some value adding and retailing included, 

Figure 18b. When we compare the gross margins between the Hobbyist-Amateur and Commercial 

beekeepers there is a combination of lower costs and wider revenue range for Commercial 

beekeepers Figure 18b. But little difference in the median value and no significant difference 

between the means. In theory, there should be a greater difference between the two. Often it is the 

return to capital and own/family labour which is excluded in costs and in this case only one Hobbyist-

Amateur beekeeper included wages and income to self or family. For most in this cohort beekeeping is 

for the enjoyment of bees and honey, and not a labour cost but a hobby. 
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Figure 16. Operating costs per kilogram of honey harvested, (a) combined for Hobbyist-Amateur and 
Commercial and (b) by beekeeper category. 

 

   

Figure 17. Revenue, imputed price per kilogram of honey harvested, (a) combined for Hobbyist-
Amateur and Commercial and (b) by beekeeper category. 

 

  

Figure 18. Gross margin per kilogram of honey harvested, (a) combined for Hobbyist-Amateur and 
Commercial and (b) by beekeeper category. 

 

a) b) 

a) b) 

a) b) 
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Beekeeper comments 

As part of the survey, beekeepers were invited to make comments and recommendation about 

regulatory processes including specific questions about hive registration [Q176] and apiary site 

registration [Q177]. The themes that emerged in the responses are summarized in Figure 19. 

 

 

Figure 19. Summary of comments on a) Beekeeper and hive registrations, and b) Apiary site 
registration. [Q176, Q177] 

 

b) 

a) 
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In [Q178] respondents were asked to provide any additional comments. There were over 180 

comments given providing descriptive text about their situation, areas of concern and suggestions for 

industry opportunities and improvement.  

Overall Backyard and Hobbyist-Amateur beekeepers are extremely happy caring for bees, some are 

still learning and establishing new hives, many enjoy playing their part in pollination and sharing the 

gift of honey. Others mentioned the challenges of managing hives, nectar sources, pests and diseases. 

Many on semi-rural or rural properties are actively planting to increase diversity and availability of 

bee flora. 

 

One theme that emerged in the comments was the need for training and support (Theme 1). 

T1.1 “Lack of training for many beginners. Basic skills to recognise characteristics of a hive such as 
pollen, uncapped brood, drone adults and disease are required by many.” 

T1.2“It is [a] money losing business there is no government protection or support for beekeepers 
…” 

 

There is genuine concern for the management of forests, woodlands and vegetation, clearing and use 

of chemicals that harm bees (Theme 2). As stated by a beekeeper of forty plus years, and similarly 

stated by another beekeeper. 

T2.2“… it is becoming increasingly difficult to manage bees (maintain in good health and strength), 
and honey production is becoming very uncertain. Rooted, droughted, diseased forests, destruction 
of coastal sites and banksia woodland.”  

T2.3 “I believe the biggest threat to our industry is site and resource degradation. Without this we 
cannot continue as a viable industry in its present form. 
All other threats such as varroa, marketing etc can be managed. 
All future prospects such as pollination rely upon a healthy bee population which is dependent on 
good quality sites.” 

 

Logging (Theme 3) mature trees negatively impacts forests and beekeeping as described by this 

respondent. 

T3.1 “The impacts of logging are immense 
a. Poor management after logging meaning there is a loss of diversity, so only certain species 
survive which flower only at certain times. The bottom and middle canopy plants have been lost 
completely which are crucial nectar and pollen providers when the big trees don’t flower.  
b. Poor management by way of thinning after logging means you have these crowded matchsticks 
growing instead of strong trees.  
c. Clear-felling of large areas, rather than selective removal means sites are completely 
unproductive for decades.” 
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Fires and prescribed burning (Theme 4) were a contentious issue for several respondents. 

T4.1 “The forest country is all too over grown with rubbish. The prescribed burns are useless burns 
are too far apart so when it is burnt it burns the tops of the trees, needs to be burnt every year so 
the fire stays on the ground that way not 100% of the ground gets burnt like what happens now. 
Everywhere I go the country is just sick from the lack of good fire and the right kind of fire. Got all 
these … seedlings that have come up from lack of good fire and it is just not allowing the trees to 
grow, honey production would increase if there were not so many damn trees. Water board had 
the right idea at one stage around Jarrahdale they thinned the country out to 12 trees per hectare 
like it was before white settlement, and the trees really took off, but that did not last long, no fire 
every year in December January so the seedlings just took off again and one great big mess. I will 
have to leave it there now I'm getting myself sooooo … angry just thinking about how badly the 
country is managed by over educated boof heads. Look at the country round Mundaring the fuel 
loads are just sky high when it goes off it will just destroy everything and all the animals. Got to 
have the fire on the ground not up in the trees burn it every year before the winter rains not after.” 

T4.2 “Something needs to be done about the burning quota in WA.  The reaction times from when 
the fire is first notified to the attempts to put out the fire is too slow, our assets are the forest yet 
this is not considered by the fire fighting personnel as it is not deemed a threat to lives and 
property yet this is the resource required by beekeepers to sustain our businesses.  Most of the 
apiary sites we have are impacted by fire and they don't give the forest time to recover before 
wanting to burn again. The types of burns are creating a fire hazard by opening the tree canopy 
which builds weeds on the forest floor resulting in a thicker more hazard[ous] vegetation for a fire 
to feed from.” 

There was concern about governance of the industry (Theme 5).  

T5.1 “BICWA is proposing an unfair tiered voting system which will be heavily biased toward a 
select few large beekeeping operations. Smaller operators and amateur beekeepers will bear the 
cost burden of this proposal and will have very little if any chance to have any say in what happens. 
As has been the case in WA for many years, a select few will control the industry for their own 
benefit and the remainder pay for it.  
The proposal will see all registered beekeepers having to pay a larger APC fee to fund BICWA and 
not be able to see or hear what happens at BICWA or have any input. Paying the fee will be 
mandatory. "Taxation without representation". 
Researchers could assist with offering alternatives to make the system fairer before it's too late.  
The proposal will be retrograde step and will be detrimental to the sensitive fledgling industry and 
will set back progress by 20 years.” 

Change and improvement opportunity suggestions: 

T5.2 “A review of the application and assessment process for sites may be one of the greatest 
opportunities for our industry, the DBCA, Native title claimants and the environment.” 

T5.3 “We need to ensure that next FMP [Forest Management Plan] is a BK [beekeeper] friendly 
document which allows for the growth of sustainable forest agribusiness.” 
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BACKYARD BEEKEEPERS 

For Backyard beekeepers, their backyard sites in an urban environment generally provides sufficient 

floral resources throughout the year to support the hives. However, the productivity of backyard 

hives and sites in an urban environment have been relatively undocumented. 

All participants in the survey were asked for their home base postcode and the postcode their hive(s) 

are located if using a backyard site. Presented here by postcode are beekeepers with only one site, a 

backyard in an urban environment Figure 20 (a, b and c). In total, there were 238 participants that fit 

this criterion, with 540 hives having produced 9.2 t of honey in the 2019-2020 season. The average 

yield was 23 kg/hive, excluding 19% who had not harvested any honey in the year. There were 2.3 

hives per backyard, producing 38.5 kg of multi-floral honey per backyard. 

By our definition for a Backyard beekeeper, that is those with two or less hives using a backyard site, 

the average number of hives was one, yielding 24 kg/hive and harvested 32 kg/yr of honey. Sixty-four 

percent of Backyard beekeepers were selling, distributing and/or consuming an average of 32 kg of 

honey in the year. When these averages are applied to the DPIRD registration statistics we estimate 

2,028 beekeepers are selling, distributing and/or consuming 65.6 t of honey harvested per year, 

worth $0.81 m-$0.93 m at a lower and upper price range of $12.4-$14.1/kg. These prices are based 

on survey results from this beekeeper category by flora type and distribution channel, excluding 

freely gifted honey to family and friends, and personal consumption. 

 

 

a) 
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Figure 20. By postcode a) Hive numbers, b) Honey harvested and c) Estimated honey yield from 
beekeepers with only hive site i.e., the backyard in WA and Perth metropolitan area. 

 

b) 

c) 
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Honey from Backyard beekeepers was predominately given to friends and family (57.6%), after 

personal use and consumption (28.1%), and approximately 13% distributed through private sales and 

a small amount to processors (Figure 21).  

 

Figure 21. Distribution and consumption channels for honey harvested by Backyard beekeepers in 
the 2019-2020 season. [Q100] 

 

Using Australia’s average consumption rate of honey estimated at 0.67 kg/pp/year, 98,000 people 

may be sourcing their year’s honey supply from Backyard beekeepers (Coriolis, 2012; Karasinski 

2020 cited in AgKnowledge, 2021). By 2025, Backyard beekeepers plan on having an average of 

three hives each. Therefore, there is potential for the volume, value and supply of honey from 

Backyard beekeepers to triple by 2025 to approximately 200 t worth $2.6 m. This would supply 

300,000 people at the current consumption rate. 

Key results for Backyard beekeepers are given in Table 15. 

Small wholesale 
processor, 0.8%

Private business sales to 
retail, 1.2%

Private home/door/market sales to public, 12.1%

Friends and 
family, 57.6%

Personal use/consumption, 
28.1%

Other, 0.1%

Backyard beekeeper
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Table 15. Backyard beekeeper production summary. 

Response 
Observation
s 

Mea
n 

Std 
Dev. 

25th 
PC 

50th 
PC 

75th 
PC 

Number of hives 185 1 0.5 1 1 2 
Honey per hive (kg/hive)a 143 24 22.1 10 20 30 
Honey from pollination services (kg) 0      
Honey harvested, including pollination (kg)a 143 32 29.3 10 25 40 
No honey harvested, including pollination 
(kg)b 42      
Honey sold/distributed (kg) 117 32 28.6 12 24 40 
Pollen sold/distributed (kg) 2 11 13.4 1 11 20 
Wax sold/distributed (kg) 7 2 1.5 1 2 3 
Propolis sold/distributed (kg) 0      
Royal jelly sold/distributed (kg) 0      
Queens sold/distributed (no.) 0      
Nucleus hives sold/distributed (no.) 3 2 1.7 1 1 4 
Packaged bees sold/distributed (no.) 0      
More than one site used (no.) 9 1 0.4 1 1 1 
Operating costs - not required 0      
Number of hives by 2025 155 3 3.8 1 2 2 

Notes:  a Excludes values <1; b Includes values <1. 

SUMMARY 

The results from the NRBQ presented in this chapter provide information about the profitability and 

productivity of honey production and its link to the status and location of apiary sites. Chapter 4 

further analyses the information gathered on the value of apiary sites and Chapter 6 presents 

information on pollination. 
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NATURAL RESOURCES FOR BEEKEEPERS 
QUESTIONNAIRE – THE VALUE OF NATURAL 
RESOURCES  

INTRODUCTION  

The apiculture industry benefits from the nectar resources provided by native vegetation. As such 

honey production and pollination services are a provisioning ecosystem service (Millennium 

Ecosystem Assessment, 2003) provided by native vegetation. Flowering is highly variable, with some 

native forests only providing viable nectar flows once every five or more years. Natural flowering 

cycles are further disrupted by logging, wildfires and prescribed burns managed by DBCA. DBCA 

apiary sites on public land, such as State Forests have a seven-year access term. There is no guarantee 

that this is automatically renewed, and apiary sites can be withheld at any time. 

Uncertainty of access and flowering makes apiary sites difficult to value. There is an informal market 

for apiary sites which allows beekeepers to purchase the right to the apiary site registration. In the 

NRBQ, the value of apiary sites is assessed by directly asking beekeepers with apiary sites their 

Willingness to Pay (WTP) for an additional apiary site and Willingness to Accept (WTA) compensation 

for the loss of an apiary site. These estimates should be similar although it is expected that WTA will 

be greater than WTP, due to diminishing marginal productivity and loss aversion.  

RESULTS FROM THE SURVEY 

Results given in UWARR Table 16.2 show the wide range of native vegetation, weed species and 

crops targeted by beekeepers. The importance of canola to beekeepers indicates that coincidental 

pollination occurs when the beekeepers main focus is honey production (Manning and Boland, 2000). 

This is a point which is reiterated in the literature (Baylis et. al., 2021), that pollination services are 

often complementary products to honey production. The degree of complementarity depends on the 

nectar provided by the crop pollinated. Canola provides a relatively high nectar flow but is often 

pollinated ‘for free’ by feral bees. Other crops such as apples provide adequate nectar flows to sustain 

hives for the pollination period. In contrast, avocadoes provide poor quality nectar resources and 

pollination is at the cost of honey production. Because bee colonies can recover from pollination on 

native vegetation means that native vegetation provides an indirect provisioning service by reducing 

the cost of pollination services. 

The value of an apiary site, either by willingness to pay or accept, estimates the expected contribution 

of a site to the profitability of a beekeeping business into the future. For WTP we asked beekeepers to 

estimate how much they would pay for another apiary site. For WTA, how much they would accept to 

give up an existing site that they have the right to use. The WTP and WTA should reflect the 

uncertainty of nectar flows and site renewal, the frequency of fire, site distance from home base, 

variable costs and the price of honey produced and the beekeepers attitude to risk. 

Apiary sites in three regions command the highest prices. Jarrah Forest apiary sites are valued for 

honey production and the chance of producing high-price bioactive honey. Swan Coastal Plain apiary 

sites play a crucial role in overwintering and colony development, and they produce average price 
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multi-floral honey. Swan Coastal Plain sites are also becoming rarer as they are permanently lost to 

development. Sites in the Warren have the potential to access rare Karri (Eucalyptus diversicolor) 

flowering events, which can last up to nine months. Commercial beekeepers WTP and WTA for the 

best, average and worst sites in each south west region are given in Figure 22 and Table 16.  

 

 

  

 

Note: No significant difference in average value across regions for willingness to pay, but the Warren was significantly different in the willingness 
to accept p-value 0.27. 

Figure 22. The willingness to pay (a) to gain another site in each region, and (b) the willingness to 
accept to lose a site in each region. Best, average and worst site values combined. [Q142, Q143]. 

a) b) 

Distance from Perth, home base, 
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Table 16. Commercial beekeepers' willingness to pay value for the opportunity to gain another of their best, average and worst sites, by region. Also, the 
willingness to accept a value for giving up of one of their best, average and worst sites, by region. [Q142, Q143] 

  Willingness to paya Willingness to accepta 

Region Observations Mean Std Dev. 25th PC 50th PC 75th PC Observations Mean Std Dev. 25th PC 50th PC 75th PC 

Geraldton Sandplains             
  Best site ($ per site) 6 10,333 19,528.6 1,000 2,250 6,000 6 5,417 7,405.5 1,000 2,500 6,000 

  Average site ($ per site) 6 4,500 7,642.0 1,000 1,250 3,000 5 3,300 3,866.5 1,000 2,000 3,000 

  Worst site ($ per site) 6 867 711.8 500 500 1,500 6 950 689.2 500 750 1,500 

Swan Coastal Plain             
  Best site ($ per site) 8 11,500 16,824.7 2,000 3,750 15,000 8 7,813 8,053.1 2,000 4,000 15,000 

  Average site ($ per site) 7 6,571 8,908.9 1,000 1,500 10,000 7 4,500 4,349.3 1,000 2,000 10,000 

  Worst site ($ per site) 7 1,171 1,035.6 500 500 2,000 7 957 629.4 500 1,000 1,500 

Jarrah Forest             
  Best site ($ per site) 8 8,938 7,617.8 3,000 7,500 15,000 8 14,313 19,351.4 2,000 5,000 25,000 

  Average site ($ per site) 8 4,938 3,745.8 2,000 4,000 8,500 8 6,813 8,289.1 1,000 3,500 12,500 

  Worst site ($ per site) 8 1,400 915.0 750 1,250 2,000 8 1,275 710.6 750 1,250 2,000 

Warren             
  Best site ($ per site) 4 13,625 13,756.1 2,250 11,250 25,000 4 23,875 24,739.9 2,750 21,750 45,000 

  Average site ($ per site) 4 5,625 5,055.9 1,250 5,750 10,000 4 10,875 10,554.4 1,750 11,250 20,000 

  Worst site ($ per site) 4 925 789.0 350 750 1,500 4 1,175 767.6 600 1,250 1,750 

Avon Wheatbelt-Yalgoo             
  Best site ($ per site) 4 10,000 13,466.0 2,000 4,000 18,000 4 12,750 18,246.0 2,500 4,500 23,000 

  Average site ($ per site) 4 6,250 9,215.0 1,000 2,000 11,500 4 6,500 9,037.0 1,500 2,500 11,500 

  Worst site ($ per site) 4 1,050 842.6 350 1,000 1,750 4 1,300 770.3 850 1,500 1,750 

Mallee             
  Best site ($ per site) 5 4,400 3,646.9 2,000 3,000 6,000 5 6,200 3,768.3 3,000 6,000 10,000 

  Average site ($ per site) 5 1,900 1,516.6 1,000 1,000 3,000 5 3,000 2,000.0 1,000 3,000 5,000 

  Worst site ($ per site) 3 733 680.7 200 500 1,500 5 840 503.0 500 1,000 1,000 

Esperance             
  Best site ($ per site) 8 3,675 3,187.4 1,500 2,500 5,500 8 6,875 6,334.4 2,500 4,500 10,000 

  Average site ($ per site) 6 2,167 1,329.2 1,000 2,000 3,000 6 3,667 3,444.8 1,000 2,500 5,000 

  Worst site ($ per site) 6 650 508.9 200 500 1,000 7 814 437.5 500 1,000 1,000 

Murchison-Coolgardie             
  Best site ($ per site) 7 3,757 4,354.6 500 1,500 10,000 7 4,429 3,983.6 1,000 3,000 10,000 

  Average site ($ per site) 5 2,300 2,049.4 1,000 1,000 4,000 5 2,700 2,167.9 1,000 2,000 5,000 

  Worst site ($ per site)_ 5 730 725.9 500 500 500 6 883 617.8 500 750 1,000 

Response total 11      10      
Notes:  Response total is the number of respondents who answered this question. Respondents answered this question for the regions they held sites. Therefore, the response total varies for each  
region as indicated by number of observations. Observation numbers vary within regions partially due to those respondents with less than three sites in the region. a Excludes values = 0. 
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ANALYIS OF STATED VALUES 

Analytical model 

The WTP (and WTA) for an apiary site is a valuation that is specific to a beekeeping firm. It depends 

upon the expected additional profit generated by an apiary site given the “portfolio” of other apiary 

sites. If a heavily traded market for apiary sites existed, then the WTP would be reflected in the 

market price. For instance, the WTP for broadacre agricultural land depends on land productivity, 

profitability and risk, and these factors are accurately reflected in the agricultural land market (Just 

and Miranowski, 1993). 

In the absence of a fully functioning market, the non-market responses of beekeepers provide 

valuable information. First the WTP is treated as the ongoing expected value of an apiary site. This is 

open to interpretation by the respondents, in general the willingness to pay for apiary site i can be 

given by: 

 𝑊𝑊𝑊𝑊𝑊𝑊𝑖𝑖 = 𝐸𝐸 �� π𝑖𝑖,𝑡𝑡𝛿𝛿𝑡𝑡
𝑇𝑇
𝑡𝑡=1 − 𝑐𝑐𝑖𝑖𝑡𝑡�    (5.1) 

Where the 𝑊𝑊𝑊𝑊𝑊𝑊𝑖𝑖  is the willingness to pay for site i, E[] is an expectation operator, 𝛿𝛿𝑡𝑡  is a discount 

factor (1/(1+r)) that (gives the value of a dollar at a discount rate r, t years into the future) and π𝑖𝑖,𝑡𝑡 , is a 

gross margin, for site i in year t. The time horizon T depends on the expected duration of tenure. A 

beekeeper could have a short time horizon for an apiary site if they expect the site to be logged or to 

be withdrawn by DBCA. The term 𝑐𝑐𝑖𝑖𝑡𝑡  gives the cost of transporting hives from the home base to the 

apiary site. 

Over a single rotation following a bushfire on an apiary site, the gross margin is given by: 

 𝜋𝜋𝑖𝑖,𝑠𝑠 = (𝑝𝑝𝑖𝑖−𝑣𝑣𝑐𝑐)𝑦𝑦𝑖𝑖𝑓𝑓𝑖𝑖(𝑠𝑠) 

Where 𝑝𝑝𝑖𝑖  is the price per kg of honey produced on apiary site i. The parameter 𝑦𝑦𝑖𝑖  is the potential yield 

and 0 ≤ 𝑓𝑓𝑖𝑖(𝑠𝑠) ≤ 1 is the potential yield s years following fire. Thus, the value of apiary site over the 

burning cycle is: 

 ∑ 𝜋𝜋𝑖𝑖,𝑠𝑠𝛿𝛿𝑠𝑠𝑆𝑆
𝑠𝑠=1  

This assumes that the apiary site provides a commercial nectar flow with certainty. Expected 

flowering is given by: 

 ∑ �𝜋𝜋𝑖𝑖,𝑠𝑠 − 𝑐𝑐𝑖𝑖� 𝛿𝛿𝑠𝑠𝜑𝜑𝑖𝑖(𝑠𝑠)𝑆𝑆𝑖𝑖
𝑠𝑠=1  

Where 𝜑𝜑(𝑠𝑠) is the probability of a commercially viable nectar flowering event s years after a burn. For 

deterministic burn rotation length of S.  By noting that the above expression is the same in each fire 

rotation we can define  𝑉𝑉𝑖𝑖 = ∑ �𝜋𝜋𝑖𝑖,𝑠𝑠 − 𝑐𝑐𝑖𝑖� 𝛿𝛿𝑠𝑠𝜑𝜑𝑖𝑖(𝑠𝑠)𝑆𝑆𝑖𝑖
𝑠𝑠=1 . The following gives the value of an apiary site: 

 𝛿𝛿0𝑉𝑉𝑖𝑖 + 𝛿𝛿𝑆𝑆𝑉𝑉𝑖𝑖 + 𝛿𝛿2𝑆𝑆𝑉𝑉𝑖𝑖 … 

For instance, if the burn cycle is every 10 years, the first rotation is from year 1 to year 10, the second 

from year 11 to year 20 and so on. By noting that the term is the same for each fire rotation we can 

simplify by defining 𝑉𝑉𝑖𝑖 = ∑ �𝜋𝜋𝑖𝑖,𝑠𝑠 − 𝑐𝑐𝑖𝑖� 𝛿𝛿𝑠𝑠𝜑𝜑𝑖𝑖(𝑠𝑠)𝑆𝑆𝑖𝑖
𝑠𝑠=1 . Thus, we can state the value over K fire rotations as: 
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 ∑ 𝛿𝛿𝑘𝑘𝑆𝑆𝑉𝑉𝑖𝑖𝐾𝐾
𝑘𝑘=0 = 𝑉𝑉𝑠𝑠𝛿𝛿𝑠𝑠

1−𝛿𝛿
 𝑎𝑎𝑠𝑠 lim 𝐾𝐾 → ∞ 

This formula gives a straightforward approach to analysing the WTP for an apiary site as determined 

by the discount rate (approximately the interest rate), gross margin, distance to home base and 

probability of flowering. This can be compared with the WTP when there is no burning. 

From the survey results the fire cycle is a critical determinant of nectar flows in Chapter 5 we analyse 

this further. Here we assume that prescribed burning occurs on a fixed cycle. Therefore, apiary sites 

follow a regular cycle of burning that depends upon the region and the DBCA burning policy in place. 

Following a burn there is a period when there is no profitable production, followed by increasing 

potential yield, until maximum potential production is re-established. Actual flowering events are 

random. 

If we use a Jarrah Forest apiary site as an example, we can decompose the WTP into its component 

parts. The apiary site starts with a burn and then goes 10 years without a burn. Two years after the 

burn the site returns to 50% of production and then increases to full production by year 5. The 

beekeeper has a ten-year planning horizon. 

The apiary site value can be decomposed as follows. If the site always flowers and there is no burning 

and discounting, the value over 10 years would be $28,700 or $2,870 per year. Discounting at 5% 

reduces this to $22,161. If we now adjust this for a random flowering event that means that an apiary 

site is only used 5 years out of 10. Random flowering significantly reduces the value to a mean of 

$11,475 a minimum of $5,846 and a maximum of $17,659 (approximate 95% confidence intervals). 

The ranges give the value of the apiary site without burning and provide a baseline against which the 

cost of burning can be gauged. 

If we continue with this scenario and consider a burn cycle starting in year one, i.e., the apiary site is 

burnt in the first year, the estimates reduce to a mean, minimum and maximum of $8,443, $3,704 and 

$13,089 for one burn event over 10 years. This burning reduces the value of the apiary site by about 

$3,000 compared to the value of the apiary site with no burn. This value is slightly higher than the 

average WTP and WTA given in Table 17. 

A significant cost is for transport to move hives to an apiary site and to visit the apiary site to maintain 

the hives and harvest honey. Taking the average distance travelled per apiary site and the cost of fuel 

from the survey this gives an average cost of $1,143 per apiary site used. If the cost of the $110 

DBCA fee is also included (DBCA, 2022) the mean value of apiary site is reduced to: $3,563, with 

lower and upper limits of $936, and $6,281. These values are consistent with the average site values 

reported by beekeepers for Jarrah Forest sites Table 18 and Table 19. 
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Table 17. Apiary site parameter values for the Jarrah Forest. 

   

Parameter Values 

Willingness to pay (average site) $4,938 

Willingness to accept (average site) $6,813 

Yield per hivea 41 kg 

Hives on apiary site 100 

Price of multi-floral honeyb $13.4 per kg 

Cost per kgc $12.7 per kg 

Interest rate (r)  5%  

Burn cycle (S) 10 years 

Years to some production after burn 2 

Proportion of full production (if flowering) 0.5 

Years to full production (if flowering) 5 

Proportion of year used 0.5 
Source: a UWARR Table 14.1; b UWARR Table 17.4; c UWARR Table 18.5 

 

 

Table 18. Estimated gross margin from each site, based on estimated site honey yield and gross 
margin per kilogram of honey in season July 2019-June 2020, by region. 

  Site gross marginb 

  Observationsa ($/site) 

Commercial beekeepersc 
 

 

Geraldton Sandplains 8 12,704 

Swan Coastal Plain 16 9,487 

Jarrah Forest 19 13,598 

Warren 4 3,392 

Avon Wheatbelt-Yalgoo 4 16,304 

Mallee 2 15,540 

Esperance 5 28,373 

Murchison-Coolgardie 4 9,519 

Northwest-Nullarbor-Deserts 0 0 

Response total 31  

Notes: a Excludes estimated yields <1; b Based on gross margin of $10.19/kg of honey. Estimated site honey yield is based on honey harvested 
and number of sites used in each region [Q75, Q102].; c Excludes honey harvested values <=1.  
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Table 19. Estimated apiary site value, based on asset value of sites (land) and number of sites held for 
honey production (non-pollination sites). [Q72, Q114] 

  Estimated site value ($/site)ab 

Site 
Observation
s 

Mea
n 

Std 
Dev. 

25th 
PC 

50th 
PC 

75th 
PC 

Commercial beekeepers             

  Apiary site - for honey 
production 9 

4,59
8 3,882.6 1,000 5,217 6,087 

   - not for pollination services             
Notes: a Excludes values <=1; b An imperfect value estimate of apiary sites used for honey production, not pollination services. Value based on 
the estimated value of sites (land) by respondent and the number of non-pollination sites held. 

 

SUMMARY 

Honey production and pollination costs depend on native vegetation and its ecological status. In this 

chapter we use estimates of honey yield and variable costs to estimate the value of an apiary site, this 

value is random due to random flowering events and bushfires. Burning reduces the value of a Jarrah 

Forest apiary site by about 26% relative to no burn. This number shows the significance of burning on 

the profitability of the industry. The next chapter presents a spatial analysis of the cost of burning to 

the WA industry as a whole.   
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SPATIAL ANALYSIS - THE ESTIMATED COST TO 
BEEKEEPERS OF BUSHFIRES 

INTRODUCTION 

In Western Australia, beekeepers have long argued that apiary sites were not afforded sufficient 

protection from bushfires, bush clearing and commercial logging. This view was reinforced by the 

responses to the NRBQ (Chapter 4). The spatial analysis in this chapter estimates the cost imposed 

on beekeepers by wildfires and prescribed burns on native vegetation. The aim of the analysis is to 

estimate the cost to beekeepers of temporarily losing nectar resources due to bushfires. Unlike the 

survey data, this chapter provides a spatial and temporal estimate of the effects of fire on beekeepers 

for the whole state.  

DATA AND METHODS 
The IBRA regions give a spatial land classification that allows the aggregation of honey yields 

according to honey type. The names of the IBRA regions and the number of apiary sites are given in 

Table 20. Figure 23 gives a map of the DBCA burn scar data from 1990 to 2021 across 4,452 DBCA 

apiary sites. The burn scar map also indicates the aggregate IBRA regions. Notably burn scars are 

concentrated in regions where most of the apiary sites are concentrated. 

Table 20. IBRA code and subregion name, number of apiary sites, production per apiary site and  
average weighted price.  
 

IBRA code Descriptive name No of apiary sitesa Production per 
Apiary site (kg) 

Weighted price  
($/kg) 

AVW01 Merredin 139 (3.1) 4,979 8.76 

AVW02 Katanning 36 (0.8) 3,832 8.76 

COO01 Mardabilla 43 (1.0) 5,854 8.76 

COO02 Southern Cross 636 (14.3) 6,603 8.76 

COO03 Eastern Goldfield 546 (12.3) 5,854 8.76 

ESP01 Fitzgerald 191 (4.3) 2,976 8.76 

ESP02 Recherche 54 (1.2) 4,153 8.76 

JAF01 Northern Jarrah Forest 913 (20.5) 4,237 22.16 

JAF02 Southern Jarrah Forest 636 (14.3) 4,936 22.16 

MAL01 Eastern Mallee 152 (3.4) 4,153 8.76 

MAL02 Western Mallee 135 (3.0) 4,153 8.76 

SWA01 Dandaragan Plateau  38 (0.9) 3,196 8.76 

SWA02 Perth 375 (8.4) 4,141 8.76 

WAR01 Warren 320 (7.2) 6,271 8.76 

YAL01 Edel 22 (0.5) 4,153 8.76 

YAL02 Tallering 61 (1.4) 4,153 8.76 

Total   4,452 (100)   

Source: Apiary sites, DBCA, 2018; Production per apiary site, Manning, 1992; Average price, NRBQ, 2022. Note: a Number in bracket gives the 
percentage of apiary sites in each region. 
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Figure 23. Fire history across south west IBRA regions in the years 2000-2021.  

 

The analysis makes use of the following databases. The Manning (1992) survey gives the spatial 

distribution of yields. The value of honey production for south west WA is estimated through a Monte 

Carlo simulation. The simulation links five data sets: the Manning (1992) data on the spatial 

distribution of honey production (described in Chapter 2); beekeeper knowledge on frequency of 

flowering and the time taken to return to full honey production following a burn; DBCA data on the 

spatial location of apiary sites and burn scar maps from 1990-2018; and NRBQ data on the value per 

kg of honey produced on an IBRA. 

Frequency of bushfires on apiary sites 

The apiary site burn scar data set is a balanced panel where each apiary site is observed over 29 years 

from 1990 to 2018. An initial analysis at the aggregated IBRA (A-IBRA) level assesses two 

hypotheses. First is the frequency of burning increasing through time and second, is burning 

frequency more common on some IBRA regions. This is assessed by estimating a random effect logit 

model with IBRA dummy variables interacted with decade dummy variables. Table 21 reports the 

annual probability of at least one fire event on an apiary site.  

  

Source: DBCA 2022, Fire History (006), 
catalogue.data.wa.gov.au  
Map produced by Day, C 2022, Project 4: 
CRC for Honey Bee Products 
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The results identify three groups of IBRAs. In group 1 (AVW, COO and MAL) burn probability is very 

low with a probability of less than 0.5% of an apiary site in that A-IBRA having one bushfire during a 

year. There is no evidence of a trend. ESP and GES at 3.7% and 4.7% have a higher probability of an 

annual burn, but no significant trend. YAL has a zero probability. The JAF region has a relatively high 

probability of between 24% and 27%. There is some evidence that the decadal frequency of burning is 

declining in this region. In contrast the frequency of burn incidents on the critical SWA region, used by 

beekeepers for over-wintering, increased from 7% in the 1990s to 14% in the 2010s. 

Table 21. Probability that an apiary site is burnt at least once in a year, Western Australia 1990-2018. 

IBRA 1990-1999 2000s 2010-2018 

AVW, COO, MAL 0.005 (0.004, 0.006) 0.005 (0.004, 0.006) 0.005 (0.004, 0.006) 

ESP 0.037 (0.030, 0.43) 0.037 (0.030, 0.430) 0.037 (0.030, 0.43) 

GES 0.047 (0.040, 0.053) 0.047 (0.040, 0.053) 0.047 (0.040, 0.053) 

JAF 0.270 (0.259, 0.282) 0.249 (0.238, 0.260) 0.240 (0.229, 0.251) 

SWA 0.070 (0.068, 0.088) 0.130 (0.116, 0.145) 0.144 (0.128, 0.159) 

WAR 0.422 (0.395, 0.449) 0.338 (0.299, 0.378) 0.212 (0.191, 0.233 

YAL 0 0 0 

Notes: Results from random-effects logit regression Number of obs 126,701; apiary sites = 4,369; Wald chi2(11) = 4696.7; Log likelihood =  

-346,56.088. Numbers in brackets give confidence intervals. Dummies for decades and IBRA have been estimated for JAR, SWA and WAR. 

Loss of honey revenue due to bushfires 

Bush fires remove apiary sites from honey production for a variable period depending on the 

vegetation type and the frequency with which the site is used by the beekeeper. Current information 

on the size of the actual loss is limited due to a lack of knowledge of flowering events and information 

on the spatial distribution of honey production. Beekeeper knowledge (Pers. comm., commercial 

beekeepers) focused on just the following questions for each IBRA: First, how frequently do the 

apiary sites within an IBRA provide a “commercial” nectar flow. Second, following a fire, how long is it 

before a site returns to any “commercial” production. Third, how long is it before a site returns to full 

production. Table 22 gives the results of the expert opinions elicited from a group of commercial 

beekeepers. 
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Table 22. Estimate of the effects of fire on production. 

IBRA Season used 
Probability 

used 

Years to 
production 
after burn 

Proportion 
of full 

production 

Years to 
full 

production 

AVW01 Spring 0.5 20 0.2 50 

AVW02 All year 0.33 2 0.5 5 

COO01 Summer 0.33 20 0.2 50 

COO02  Summer 0.2 20 0.2 50 

COO03 Summer 0.33 20 0.2 50 

ESP01 Summer 0.33 5 0.2 20 

ESP02 All year 0.2 5 0.2 18 

GES01  Winter 1 6 0.8 7 

GES02 Winter/spring 0.5 7 0.3 15 

JAF01 Summer 0.5 2 0.5 5 

JAF02 Summer 0.33 2 0.5 5 

MAL01 Summer 0.5 18 0.2 50 

MAL02 Spring 0.5 18 0.2 50 

WAR01 Autumn 0.2 5 0.8 6 

SWA01 Spring 0.5 5 0.8 6 

SWA02 Autumn-spring 1 7 0.3 15 

YAL01 Winter 1 6 0.8 7 

YAL02 Winter/spring 0.5 20 0.2 50 

 

Since 1990, the price of honey has increased in real terms and TA+ tested Jarrah honey has become a 

distinct product. At the time of Manning’s survey, the market for “therapeutic” honeys such as 

Manuka and TA+ Jarrah honey was not established. The value of honey production lost is assessed 

using current (NRBQ, 2021) prices which account for the price premium earnt by TA tested Jarrah 

honey. Based on the survey results given in Chapter 4, the weighted average mixed and mono floral 

honey wholesale price is $8.76 per kg and the average TA tested price is $35.57 per kg. 

Approximately 50% of Jarrah honey tested as TA+, thus the weighted average price for Jarrah honey 

is $22.17. 

The simulation allows for the random use of apiary sites by beekeepers. This accounts for the fact that 

flowering events and management decisions are random. The frequency of apiary site use is drawn 

from a Bernoulli distribution with the probability set at the proportion of years used for honey 

production. Following a fire event, the apiary site is not available until several years have passed 

without a further fire. Results are summarised in Figure 24. 

The effects of burning over 29 years is that, at current prices, the annual loss in value is between $20 

million and $40 million, with an increasing trend. The biggest losses in revenue are in JAF01 and 

JAF02, the Jarrah Forest IBRAs. The Swan Coastal Plain, IBRA SWA02 also suffered a significant loss 

of honey revenue. The IBRAs SWA01 and SWA02 have a significant role in overwintering hives and in 

building up colonies, this loss understates the importance of this region in terms of establishing hives 

in preparation for the production season. 

. 
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Note: The first four graphs give the IBRAs with the most significant losses. The axis scale runs up to $25 million. The scale for other IBRAs is up to 
$4 million. 

Figure 24. Loss of honey revenue by IBRA region from 1990 to 2018 due to bushfires. 

 

SUMMARY 

Annual revenue generated by honey production using 2021 price is on average over a 29-year 

simulation $111 million without any loss to bushfires. This is an ideal benchmark, the average loss to 

fire is around 30% or $34 million per annum. The size of the losses is largely determined by losses of 

production and revenue from the Jarrah Forest. This is also due to the relatively high price of Jarrah 

honey. This represents a significant loss of profitability. It also has an unknown effect on the cost of 

pollination services as honey production on native vegetation provides free pollination to some crops, 

such as canola, and reduced cost pollination for other crops, such as avocados that require dedicated 

pollination services. Pollination is the topic of the next chapter. 
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NATURAL RESOURCES FOR BEEKEEPERS 
QUESTIONNAIRE – POLLINATION SERVICE 

INTRODUCTION 

Pollination services are essential for many horticultural industries and beneficial to the grain industry 

through increased canola yields. The beekeeping industry in Australia has diverse specialised sectors 

within it, however, in WA honey production dominates and pollination is a minority activity often 

viewed by beekeepers as a “sideline” to honey production. Therefore, pollination hives are supported 

by native bush sites when not at pollination sites. There is even less known about the pollination 

aspect of the industry in WA and further work is required on the economics of pollination. The value 

of pollination services in WA provided by managed and feral bees far exceeds the value of honey 

production (Karasinski, 2018). In their review of the US pollination industry (Baylis et. al, 2021) find 

that pollination and honey production are interdependent. 

RESULTS 

There were few pollinators who participated in the survey, and limited results can be provided. Of 

those who did respond, 50% had provided pollination services prior to the current season [Q67], 50% 

had formal contracts in place with producers [Q62] and almost 50% extracted honey directly prior 

and directly after pollination services most of the time [Q64]. The average volume of honey sourced 

from pollination sites was 880 kg and received a mean price of $9.4/kg [Q65, Q66]. The mean number 

of hives for each pollination were 139 at a service fee of $168/hive [Q58, Q63]. A further 7% of 

respondents are considering offering pollination services by 2025, with another 11% who may 

consider offering this service [Q175]. 

The dominant crop pollinated in the study season was avocado, followed by stone fruit, Figure 25, 

with most pollination sites in the Warren region, Figure 26. The highest demand months for 

pollination services in 2019-2020 and 2018-2019 were September, October and November in the 

Swan Coastal Plain, Jarrah Forest and Warren regions Figure 27. 
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Figure 25. Crops pollinated by beekeepers in the season July 2019-June 2020. [Q60] 

 

 

Figure 26. Number of pollination sites used by region in the season July 2019-June 2020. [Q56] 
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Citrus, including orange, mandarin,
grapefruit, lemons and limes

Gourds, including cucumber, squash,
zucchini, pumpkin

Nuts, excluding almond

Pome fruit, including apple, pear, nashi

Stone fruit, including apricot, cherry,
nectarine, peach, mango

Number of beekeepers

Pollination crops

Response total 20

0 2 4 6 8 10 12 14 16

Swan Coastal Plain

Jarrah Forest

Warren

Esperance

Geraldton Sandplains and Northwest,
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Pollination sites by region
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Figure 27. Pollination months by region in season July 2019-June 2020. Response total 19. [Q61] 

 

SUMMARY 

Due to low response rates, the NRBQ does not reflect the full range of pollination businesses in WA. 

From a limited sample, avocados and stone fruit are the two most important crops in terms of paid 

pollination services. Pollination services are supplied on the Swan Coastal Plain, Jarrah Forest and 

Warren IBRA regions. The fee for a pollination contract indicates that pollination is probably at least 

as profitable as honey production and there is potential for more hives to be diverted to providing 

pollination services. This conclusion is reached by comparing the gross margins presented in Chapter 

3 with the return from pollination fees. 

  

0

2

4

6

8

10

O
bs

er
va

tio
ns

a) Swan Coastal Plain

0

2

4

6

8

10

O
bs

er
va

tio
ns

d) Esperance

0

2

4

6

8

10

O
bs

er
va

tio
ns

b) Jarrah Forest

0

2

4

6

8

10

Ju
l

Au
g

Se
p

O
ct

N
ov De

c
Ja

n
Fe

b
M

ar Ap
r

M
ay Ju
n

O
bs

er
va

tio
ns

e) Geraldton Sandplains and Northwest, 
Nullarbor and Deserts

0

2

4

6

8

10

Ju
l

Au
g

Se
p

O
ct

N
ov De

c
Ja

n
Fe

b
M

ar Ap
r

M
ay Ju
n

O
bs

er
va

tio
ns

c) Warren



 The Economic Value of Honey bee Flora in Western Australia, White & Day 2022 

70  

POLICY IMPLICATIONS AND 
RECOMMENDATIONS 

INTRODUCTION 

This research provides the first systematic economic analysis of honey production in Western 

Australia and the first survey that explicitly links the profitability of beekeeping to native vegetation 

resources. Recommendations relate to industry information, backyard beekeepers, and biosecurity, 

the allocation of apiary sites and prescribed burning. 

INFORMATION 

Aggregated information derived from firm surveys about the structure and profitability of an industry 

is essential to its growth and development. Notably, farms in Australia are surveyed annually by 

ABARES and a census of farm production and land use is conducted every five years. The justification 

for collecting this information is to inform policy makers of the status of an important sector for 

national food production, the environment and export earnings. Exactly the same reasoning applies to 

information about beekeeping. Further, beekeeping, through pollination service is essential to high 

value crop industries such as pome fruit, almonds, avocados and crop seed production.  

Recommendation 1: For WA, a survey of beekeepers based on the NRBQ should be conducted once 

every two years. The survey should draw on a stratified sample of beekeepers so that the whole 

beekeeping industry is represented. The current survey under-represents commercial beekeepers 

who are responsible for most of the honey production and all large-scale pollination contracts. 

BACKYARD BEEKEEPERS 

Backyard beekeeper numbers have been increasing steadily over the last ten years. Beekeeping is a 

popular hobby in suburban and peri-urban areas that attracts a large number of novice beekeepers. If 

a biosecurity event, such as an incursion of varroa mite occurs, it is important that all backyard hives 

in the infestation zones are located and treated or destroyed as quickly as possible. 

Recommendation 2: DPIRD should model a varroa outbreak in Perth and test systems for locating 

backyard hives rapidly. There should also be heavy fines for keeping unregistered hives. The lessons 

from the recent NSW outbreak (ABC, 2022) indicates a rapid spread in an urban area. 

APIARY SITE ALLOCATION 

The beekeepers’ right to use a DBCA apiary site is at the discretion of DBCA and thus unsecure, 

despite this, apiary sites are leased, and “sold” by beekeepers. Marine fisheries face similar challenges 

of allocating a publicly owned resource. The Western Australian Rock Lobster and many NZ fisheries 

have transitioned through market-based mechanisms to increase sustainability and profitability (Reid 

et al. 2013; Newell, et al. 2007). This is not the case for DBCA apiary sites, and the current system 

lacks transparency about what prices are paid for apiary sites and this can stifle trade.  
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Recommendation 3: DBCA should develop a transparent system for the sale and lease of apiary sites 

with transparent quoted prices. The aim should be to increase the price of apiary sites through time 

by giving greater security of tenure and reducing the frequency with which high value apiary sites on 

the Swan Coastal Plain and in Jarrah Forest are burnt. The trading system could also offer sites 

developed by private landholders on native vegetation. This could by promoted by DBCA as a way of 

increasing protection of private bush blocks on farms. This would give landholders an incentive to 

protect and improve their bush blocks to increase their value as apiary sites. 

PRESCRIBED BURNING 

The single biggest factor depressing the value of DBCA apiary sites is prescribed burning (Chapter 3 

and Chapter 5). Beekeepers have no say in whether the apiary sites they access are burnt or not. The 

aim of prescribed burning is to protect lives, property and agriculture, but in doing this, the 

beekeepers’ ‘crop’ (nectar bearing trees and vegetation) stops flowering for an extended period. 

There is strong anecdotal evidence from beekeepers that prescribed burning is so frequent in some 

regions that native vegetation is not reaching its full reproductive potential. Climate change is 

exacerbating the situation. The inability of plant species to flower is a grave concern for the health of 

WA forest and heath ecosystems. 

Recommendation 4: Beekeepers should be formally consulted about planned prescribed burns on 

high value apiary sites. Information from the CRCHBP on predictors of flowering events in the Jarrah 

Forest could be used so that burning takes place in a non-flowering year.  

Recommendation 5: Beekeepers should also be formally consulted about the development of the new 

Forest Management Plan. They derive the largest single market ecosystem service from native forest 

vegetation. 

SUMMARY 

This project provides insights into the unusual and complex business of beekeeping in Western 

Australia. The industry is at a crossroads where it could grow substantially through increased demand 

for clean and green honey and pollination services or decline through the degradation of native 

vegetation. In contrast to the situation in New Zealand, the industry in WA has been neglected and 

disadvantaged especially through the degradation of native vegetation resources. This is unfortunate 

because with better honey marketing and protected bush resources the industry has significant 

growth potential. The recommendations given in this chapter are suggestions about how this can be 

realised. It should also be recognised that honey production supports pollination, and further 

degradation of natural resources will lead to an increase in fees paid by crop farmers for pollination 

services and a decline in the “free” pollination provided by the honey industry. 
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APPENDICES 

APPENDIX A 

Original and digitised maps of The South West of Western Australia (Vegetation Zones) from Honey 
plants in Western Australia, Smith 1969 

 

Source: Smith 1969 

Figure A28. Original used for geo-referencing.  
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Source: Smith 1969 

Figure A29. Original used for legend.  
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Figure A30. Digitised map of honey plant zones of the southwest combined with IBRA7 regions used 
in the questionnaire.  
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APPENDIX B 

Pre-European vegetation, IBRA7 regions used in the questionnaire and registered apiary sites with 
the Department of Biodiversity Conservation and Attractions in Western Australia.  
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Figure B1. Pre-European vegetation, IBRA7 regions used in the questionnaire and registered apiary 
sites (second map) with the Department of Biodiversity Conservation and Attractions in the 
southwest of Western Australia. 
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Figure B2. Pre-European vegetation and IBRA7 regions aggregated for the Northwest, Nullarbor and 
deserts of Western Australia. Source:  
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