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"The bush food industry is very much based on traditional knowledge, however few 
Aboriginal people appear to be sharing in the benefits that arise from its activities and 

the value of their bush food knowledge and skills is largely undervalued." 
Geoff Miers (2004, page iii) 

Statement of Authorship 

I declare that this thesis is my own work and has not been submitted in any form for any 
other degree or diploma at any university or other institute of tertiary education. 
Information derived from the work of others has been acknowledged in the text and list 
of references. 

Amelia Graham 

20/06/08 

Acknowledgements 

I would like to thank my supervisors Tony Cunningham, Stephen Garnett and Penny 
Wurm for sharing their expertise and advice. I would also like to thank Robin Graham 
and Jane Walker for editorial comments, and Kim Courtenay for his enthusiasm, and 
generous input. Particular thanks go to my supervisor Christine Schlesinger in Alice -
Springs for generously giving her encouragement, advice and support. 

Page2 



List of Definitions 
Abstract 

1.0 Introduction 

TABLE OF CONTENTS 

1.1 The Growing Bush Food Industry in Australia 
1.2 The Importance of Aboriginal Involvement in the Bush Food Industry 
1.3 Three Approaches to Bush Food Production 
1.4 The Trend Towards Intensive Production 
1.5 Aim, Objectives and Scope 
1.6 Thesis Structure 

2.0 History and Policy 
2.1 Aboriginal Enterprise Development and Commercial Use of Wildlife 
2.2 The Indigenous Estate and Sustainable Natural Resource Management 
2.3 Trade in Bush Foods 
2.4 Policy Context 
2.5 Current Legal Framework 

3.0 Three Approaches to Production 
3 .1 Wild Harvest 
3.2 Enrichment Production 
3.3 Intensive Production 
3.4 Summary 

page 5 
page 7 

page 8 

page 17 

page 28 

4.0 Case Studies Analysis page 39 
4.1 Acacia species (wattle) Seed Wild Harvest in Central Australia 
4.2 Crocodylus porosus (salt-water crocodile) Wild Harvest in Northern Australia 
4.3 Terminaliaferdinandiana (gubinge) Enrichment Production in Northern Australia 
4.4 Macropus species (kangaroo) Enrichment Harvest in the Rangelands 
4.5 Duboisia species (pituri) Horticultural Production in Southeast Queensland 
4.6 Dromaius novaehollandiae (emu) Farming 
4.7 Analysis 
4.8 Factors for Success 

5.0 Discussion 
5.1 International Context 
5.2 Other Issues that Affect the Bush Food Industry 
5.3 Conclusions 
5.4 Recommendations for the Future 

6.0 References 

7.0 Appendices 

Page3 

page 60 

page 67 

page 75 



List of Tables 

Table 1: Sununary of Issues Associated with the Three Methods of Bush Food 
Production. page 3 8 
Table 2: Summary oflssues and Main Limiting Factors of the Case Studies. 

page 55 
Table 3: Factors for Success of the Case Studies. page 59 
Table 4: SWOT Analysis of Wild Harvest, Enrichment and Intensive Approaches to Bush 
Food Production. page 64 

List of Figures 

Figure 1: Sununary of Benefits from Wild Harvest to Aboriginal People in Remote 
Australia. page 29 

List of Appendices 

Appendix 1: Royalties Payable for Native Species Harvested from the Wild in the 
Northern Territory. page 75 

List of Acronyms/ Abbreviations 

CSIRO 
NTFP 
PWCNT 
PWSNT 
RIRDC 
SCRGSP 
SRRATC 
TEK 
Top End 

Commonwealth Scientific and Industrial Research Organisation 
Non-Timber Forest Product 
Parks and Wildlife Commission of the Northern Territory 
Parks and Wildlife Service of the Northern Territory 
Rural Research and Development Corporation 
Steering Committee for the Review of Government Service Provision 
Senate Rural and Regional Affairs and Transport Committee 
Traditional Ecological Knowledge (referring to Australian Aboriginal) 
Refers to the portion of the Northern Territory north of 16 degrees South 

Page4 



List of Definitions 

Bush Food 
The term 'bush food' is used to describe Australian native plant and animal resources 
used for food. 

Commercial Use ofwildlife 
This term covers non-consumptive eco-tourism, wild harvest, enrichment, horticulture 
and farming of native animals and plants for the purpose of making a profit (SRRA TC 
1998). Although subsistence use is not directly commercial it is sometimes considered a 
commercial activity, because food items collected from the wild have a fmancial value by 
replacing food that would otherwise have been purchased from a local store (SRRA TC 
1998; Morse 2005). The use of the animals or plants for scientific purposes is also 
considered commercial use (Territory Parks and Wildlife Conservation Act 2000). 

Enrichment Planting 
Enrichment in terms of bush food production can be thought of as increasing the quantity 
of the harvested plant or animal products. Enrichment planting is defmed as 'increasing 
the density of crop producing species by planting in their natural habitats' (Schulze et al. 
1994). Enrichment can be achieved through burning, thinning, watering, slashing, 
weeding, the use of fertiliser, infill planting to natural stands or any other modification of 
the natural environment to increase productivity. A broad definition could include 
Aboriginal land management practices such as the use of fire to increase the yield of 
certain plant and animal food items. 

Farming 
The Senate Rural and Regional Affairs and Transport Committee (1998) defme farming 
as the breeding of animals or the cultivation of plants in a closed-cycle environment. 

Horticulture 
Horticulture is defined as the cultivation of plants particularly fruit, flowers, seeds, 
ornamental plants and vegetables usually for sale, either in gardens and small holdings or 
on general farms (Oxford Dictionary 2007). 

'Horticulturalisation' 
The term 'horticulturalisation' describes the trend from wild harvest to horticultural 
production of bush food products. This trend is being seen around the world in response 
to increasing pressure on natural resources and associated loss of biodiversity from wild 
harvest, and increasing market demand for consistent quality and quantity of supply of 
bush food products. 

Ranching 
Ranching involves the live capture of juvenile wild animals or the collection of eggs to 
raise in a captive environment for consumptive use, i.e. meat and leather, or non
consumptive use i.e. live animal displays and tourism (Whitehead 2003; PWSNT 2005). 
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Sustainable use of wildlife 
Sustainable use of wildlife is the taking or using of wildlife at a level that is capable of 
being continued without endangering the capacity of the wildlife to maintain itself and 
sustain its natural processes (Territory Parks and Wildlife Conservation Act 2000). Socio
economic sustainability, which is harvesting that involves financial, social and/or cultural 
rewards for managers that create incentive for sustainable off take and ecological 
sustainability (SRRATC 1998). 

Traditional Ecological Knowledge (TEK) 
The Oxford Dictionary describes traditionallmowledge as the body of knowledge that is 
handed down form generation to generation, within communities, and is also lmown as 
Indigenous knowledge. Traditional Ecological knowledge is the subset of traditional 
knowledge that deals with the environment in which people live, the source of food, 
shelter, water and life generally. 

Wild harvest 
Wild harvest involves taking plants or animals from free-range wild populations, and can 
include the harvest of fruit, flowers, seed, leaves and occasionally whole plants as well as 
fishing, hunting, live animal capture, and egg collection (SRRATC 1998). 

Wildlife 
Wildlife is defined as animals and plants that are indigenous to Australia including 
migratory animals that periodically or occasionally visit Australia and animals or plants 
that were introduced into Australia directly or indirectly by Aboriginal people before 
1788 (Territory Parks and Wildlife Conservation Act 2000). 
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Abstract 

The bush food industry in Australia represents a unique and significant opportunity to 
engage Australian Aboriginal people in the market economy. There is a growing 
awareness of the multiple benefits of enterprises based on wild resources. These 
enterprises can be a culturally appropriate way to reduce dependence on welfare, may 
promote sustainable natural resource management and also the maintenance of 
Aboriginal knowledge, language and culture. This thesis sets out to review the economic, 
cultural, social and environmental advantages and disadvantages of wild harvest, 
enrichment and intensive (horticulture and captive breeding) approaches to bush food 
production. These advantages and disadvantages and factors for success are analysed in 
order to discover which approach may maximise benefits and facilitate Aboriginal 
involvement. 

Six case studies were examined: 
• Acacia species (wattle) seed and Crocodylus porosus (salt-water crocodile) wild 

harvest; 
• Terminalia ferdinandiana (gubinge) and Macro pus species (kangaroos) as 

examples of enrichment production; and 
• Duboisia species (pituri) horticulture and Dromaius novaehollandiae (emu) 

farming enterprises to illustrate intensive production. 

Analysis revealed that industries that offer social, cultural and health benefits to 
Aboriginal people as well as economic benefits are the ones that attract Aboriginal 
involvement regardless of production approach. For these six case studies, benefits to 
Aboriginal people decreased with increasing intensity of production. However, there are 
many complicated factors that contribute to the success or failure of enterprises based on 
native plants and animals in Australia, some of which are discussed in detail in this 
thesis. Recommendations for future development of the bush food industry include: 
research; careful development of appropriate policy, legislation and communication; 
enrichment trials; participation; and recognition of non-monetary benefits that arise from 
involvement in bush food enterprises. Successful development of Aboriginal economic 
enterprise requires trial and error to find approaches that suit different individuals and 
communities. 
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1.0 Introduction 

The bush food industry in Australia represents a unique and significant opportunity for 
Australian Aboriginal people to engage in the market economy while accessing the real 
and important social, nutritional, health and cultural benefits that harvest has to offer. 
There is a growing awareness of the multiple benefits of enterprises based on native plant 
and animal resources. These enterprises can be culturally appropriate for Aboriginal 
people and a means of achieving sustainable natural resource management and promoting 
the maintenance of Aboriginal cultural knowledge. This introductory chapter provides a 
background to the bush food industry, the role Aboriginal people have in the industry, 
and the different approaches to production of bush food. I also outline the aim and 
objectives of this project. 

1.1 The Growing Bush Food Industry in Australia 

"FVhile there is some speculation as to the full potential of the native foods industry ... it is 
not unrealistic to assume over the next decade that demand [for bush food products} will 
increase significantly particularly as further marketing opportunities are explored and 

community awareness of the value of 'bush foods' is promoted" 
Geoff Miers (2004, page xi) 

The Australian bush food industry has been steadily growing since its beginnings in the 
late 1970's when the restaurant trade first became interested in using both plant and 
animal based bush foods as novel ingredients (Rich 2006). Growth of the industry was 
spurred in the late 1980's when a combination of events including Australia's 
Bicentennial celebrations and the ABC television series 'The Bush Tucker Man', sparked 
greater public interest in Aboriginal culture, food and medicines (Rich 2006). In 2005 the 
industry was worth about $15 million in annual retail sales (Morse 2005; Miers 2004 ), 
and the industry is still rapidly growing (Ahmed & Johnson 2000; Morse 2005; Cribb et 
a!. 2007; Walsh et al. 2007). Today bush food products are marketed for their unique 
flavour, nutritional benefits, perceived contribution to environmental, social and cultural 
sustainability, and their contribution to the creation of uniquely Australian cuisine (Cribb 
et al. 2007). 

Walsh et al. (2007) state that the growth in bush food enterprises and research in central 
Australia is partially driven by the need for sustainable economic opportunities for 
Aboriginal people. Cunningham et al. (2007a) find strong evidence in Australia for the 
potential of native plant products to generate income and diversify land use in remote 
areas. There is also a growing awareness and thirst for knowledge within the Australian 
community about food choices (Wallace 2007). This is reflected in growing consumer 
demand for safe, healthy and environmentally sustainable foods. This trend is best 
demonstrated by the 1 0 to 15 % yearly growth of the organics market in Australia 
(Wallace 2007). Such consumer demands are likely to fuel further growth in the bush 
food industry because of its perceived clean and green image, cultural appropriateness 
and the social benefits for Aboriginal people (Miers 2004). 
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In a review of different types of industries based on native Australian plants, 
Cunningham et al. (in press 2007) explain that many of the large industries based on 
endemic native species (such as eucalyptus oil) are operating largely overseas. This is 
also true for emu production, with more emus in farms overseas than in Australia. The 
Australian crocodile industry also faces serious competition form overseas production. 
There are also a number of export-oriented horticultural industries based on native plants, 
such as Macadamia integrifolia (macadamia nuts) and Duboisia species (pituri) that 
operate mostly throughout southeastern Australia. Many of these industries face serious 
competition form overseas (Cunningham et al. in press 2007). The remaining bush food 
enterprises in Australia are small scale with many using organic and permaculture 
techniques (Ahmed & Johnson 2000) as well as sourcing limited quantities of bush food 
from wild harvest. These include species such as Acacia (wattle) seed, Solanum centrale 
(bush tomatoes) and Terminalia ferdinandiana (gubinge) being sourced from wild 
harvest (Graham & Hart 1997; Miers 2004). One exception is the kangaroo industry, 
which is a relatively large industry based solely within Australia, but unfortunately 
currently has very little Aboriginal involvement. 

The bush food industry is generally limited by over-regulation, a lack of entrepreneurs 
and market development, and the lack of information available on native plant food 
species (Ahmed & Johnson 2000; Simpson & Chudleigh 2007). There has been relatively 
little scientific research in the area and this is also thought to have held back 
development, especially in the horticultural area (Ahmed & Johnson 2000). The bush 
food industry also faces competition from the overseas cultivation of Australian species, 
where production costs are often lower (Cunningham et al. 2007a). Central Australia is in 
a unique position because most bush food products are harvested from wild populations 
(Morse 2005). 

1.2 The Importance of Aboriginal Involvement in the Bush Food 
Industry 

"Many Aboriginal people, including myself, want to become further involved in the 
sustainable and commercial use of wildlife. Such involvement builds on our traditional 

knowledge and skills and provides income and employment opportunities more culturally 
appropriate than many other commercial activities (e.g. mining, tourism and 

pastoralism). " 
Miriam Cleary (1997, page 123) 

Traditional Aboriginal culture involves an intimate connection to the land; a spiritual, 
physical and cultural relationship inter-dependent on local native plant and animal 
species. These species are an integral part of everyday life, tradition and ceremony. It is 
not surprising therefore to find evidence of strong Aboriginal interest in the bush food 
industry, with a number of Aboriginal communities in central and northern Australia 
involved in wild harvest (Whitehead 2003; Altman & Dillon 2005; Gray et al. 2005; 
Walsh et al. 2007). Currently there are between 300 and 500 Aboriginal harvesters 
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earning income from bush food harvest in central Australia (Walsh et al. 2007). There is 
also some Aboriginal involvement in horticultural enterprises based around bush food in 
the Northern Territory and Western Australia; for example, in the production of 
Terminalia ferdinandiana. However, successful economic involvement in enterprises 
based on traditional use of native plants and animals by Aboriginal people is currently 
limited (Morse 2005; Gorman et al. 2006; Walsh et al. 2007). 

Commercial enterprises based on the use of native species have been identified as one of 
a range of socially and culturally sustainable livelihoods that can improve economic 
stability, social equity, wellbeing and self-determination of Aboriginal people. This 
applies not only to those directly involved in the industry but also their families, and in 
some cases entire communities. Bush food enterprises represent a rare opportunity for 
Aboriginal people living in remote areas to engage with the market economy (Walsh et 
al. 2007). Improving the health, wellbeing and economic status of Aboriginal people is a 
critical national objective as Aboriginal people are currently the poorest and most 
disadvantaged group in Australia (ABS 2005). Morse (2005) suggests further research 
into Aboriginal involvement in enterprise development should be pursued as a matter of 
priority. It is important to remember however, that bush food enterprises are just one of a 
number of alternative enterprise and employment opportunities that need to be explored. 
There is no one single answer to economic development that will suit all Aboriginal 
people, families or communities. 

Aboriginal involvement in the bush food industry is also important for non-economic 
reasons. From the literature I have identified four main reasons for this. Firstly, the use of 
native species is based on Aboriginal traditional ecological knowledge (TEK) (Morse 
2005; Cribb et al. 2007). Many argue that direct benefits should accrue to Aboriginal 
people from the use of native resources that are derived from TEK (Morse 2005; 
Marinova & Raven 2006; Cunningham et al. 2007a). 

Secondly, wise industry development where Aboriginal people are directly involved in all 
levels of the bush food industry can create significant social, cultural, health and 
environmental benefits for Aboriginal people, their communities and the Australian 
public (Whitehead 2003; Morse 2005). Aboriginal involvement in the development and 
ongoing management of enterprises ensures that the industry is culturally appropriate and 
that Aboriginal people gain better rewards from that involvement, even when enterprises 
are dependent on some non-Aboriginal involvement (Altman 2001). Consultation and 
involvement of relevant Aboriginal people in planning and development is often lacking 
in unsuccessful Aboriginal enterprise development (see Altman & Dillon 2005; Gorman 
et al. 2006; Whitehead et al. 2006). 

Thirdly, the bush food industry is currently restricted by a lack of scientific understanding 
of native species. Many Aboriginal people have an intimate understanding of plant and 
animal distribution, habitat and behaviour, ecological succession, seasonal movements 
and variations "in a way that non-Aboriginal people can never hope to emulate" (Ross et 
al. 1994, page 30). The bush food industry can benefit from combining western scientific 
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and traditional Aboriginal knowledge to maximise positive economic, environmental, and 
social outcomes. 

Finally, Aboriginal involvement may also contribute to an increase in pride and feelings 
of self-worth through the recognition of the importance of Aboriginal customary practice 
(Gray eta!. 2005). The traditional use of native plants and animals is an expression of 
Aboriginal culture and identity, contributing to the maintenance of traditional knowledge, 
language and culture (Cleary 1997). Most importantly the interest shown by many 
Aboriginal people to be involved in enterprises based on native wildlife is an example of 
self-determination that should be supported (Cleary 1997; Whitehead 2003; Gray et al. 
2005; Morse 2005). 

1.3 Three Approaches to Bush Food Production 

"The range of options available for additional enterprise based on wild plants and 
animals is as diverse as the north Australian biota, 

Peter \Vhitehead (2003, page 5) 

There are three main approaches to the production of plant and animal bush food 
products: wild harvest; enrichment; and intensive production. Wild harvest involves 
taking plants or animals from free-range, wild populations (SRRA TC 1998), and has 
been undertaken by Aboriginal people in Australia for thousands of years as a part of 
daily subsistence activities. Commercial wild harvest occurs when these native products 
are collected for the purpose of selling for profit. Species with high market value and 
abundant distribution are usually targeted for harvesting with Aboriginal people 
undertaking most of the commercial wild harvest of plant species that occurs in Australia. 

The next level of production is termed enrichment. There is literature on enrichment 
planting in relation to tropical forestry where high value timber and non-timber forest 
species are planted to increase densities for logging. Schultze et al. (1994, page 582) 
provide an economic and ecological analysis of enrichment planting in rainforests of 
Indonesia and describe successful enrichment planting as "result[ing] in a semi-natural 
ecosystem that combines the desirable properties of agricultural systems, traditional 
cultivation systems and natural ecosystems". This is done by increasing densities of high 
value plants above their natural background densities, but below typical agricultural 
densities. 

The production of bush food through enrichment involves the modification of natural 
stands of species to improve product yield and/or quality for harvest. It occurs over a 
continuum that includes: burning to promote the proliferation of target species; the 
addition of water or fertiliser to encourage growth; and supplementary planting of native 
stands with target species. Planting locally endemic plant species on degraded farmland is 
also considered to be a form of enrichment (SRRA TC 1998). The kangaroo industry is 
based on harvest from the wild, as kangaroos cannot be farmed (SRRATC 1998). 
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However, I have considered the provision of artificial watering points enrichment of their 
habitat and I have therefore discussed the kangaroo industry as enrichment production. 

A number of authors classify enrichment as wild harvest (Morse 2005) or wild harvest as 
a kind of enrichment (Cribb et al. 2007). Traditional burning undertaken by Aboriginal 
people in Australia to promote new growth of certain species or to attract game to an area 
can also be classified as enrichment, while modern enrichment production is a relatively 
new and unexplored concept in Australia. Due to its broad definition and variety of 
approaches enrichment production can be interpreted in a number of different ways. For 
the purpose ofthis thesis, I will explore both the use of native species on existing 
farmland and enrichment of natural stands. 

In this thesis I combine captive breeding of native animals and horticultural production of 
native plants under the heading intensive production. I do this as there are parallels in the 
transition from wild harvest to more intensively managed production, in both industries. 
Intensive production includes horticultural production of native plants, which usually 
involves growing in single species stands and captive farming of native animals. 
Examples of plant species in Australia that have been successfully grown horticulturally 
include Santalum acuminatum (quandong), Backhousia citriodora (lemon myrtle) and 
some Solanum centrale (bush tomato) (Graham & Hart 1997). The most successful and 
well established horticultural industry based on an Australian native plant species is the 
macadamia industry. While Crocodylus porosus (salt-water crocodiles) are bred in 
captivity in northern Australia and Dromaius novaehollandiae (emus) are also farmed 
intensively for meat and skin production. 

1.4 The Trend Towards Intensive Production 

"As wildlife industries develop they gradually move through a spectntm of activities from 
hunting to harvesting (or ranching) and finally, if appropriate, to farming." 
Senate Rural and Regional Affairs and Transport Committee (1998, page 19) 

Most industries based on Australian native plants and animals are large horticultural or 
captive breeding enterprises. These enterprises are largely export-oriented or are based 
overseas, and therefore result in relatively little economic benefit to Australia and none at 
all to Aboriginal people (Cunningham et al. 2007a). Many small native plant industries 
based on bush food products harvested from the wild result in direct benefit to Aboriginal 
people. However there is a growing trend in these industries to move toward horticultural 
production (Ahmed & Johnson 2000; Ryder & Latham 2005). This trend is seen 
especially in the southern states and has come about due to a number of factors including 
(Ryder & Latham 2005; Cunningham et al. 2007a): 

• the low fmancial return associated with wild harvest; 
• unpredictable environmental factors affecting yield; 
• potential for over-harvest and environmental damage; and 
• a lack of willing harvesters. 
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Some examples of native plant species that are harvested from the wild in central 
Australian that are currently 'in transition' to horticultural production are Acacia (wattle) 
seeds and Solanum centrale (bush tomato). Considerable investment in research and trial 
plantings by Australia's Commonwealth Scientific and Industrial Research Organisation 
(CSIR0) 1 and the Desert Knowledge Co-operative Research Centre (DK-CRC)2 is 
expected to fast track the development of these industries. In northern Australia fruit from 
Terminaliaferdinandiana is currently harvested from wild plants while enrichment and 
horticultural trials are also being undertaken for this species in Western Australia. 

Another example of the transition to intensive production is occurring in the Western 
Australian sandalwood industry, which has mostly relied on wild harvest by Aboriginal 
people in remote areas in the past. However recent industry growth has promoted a shift 
to large-scale horticultural production. This shift is likely to decrease benefits to 
Aboriginal people who harvest sandalwood from the wild (Cunningham et al. 2007a). 
This 'horticulturalisation' has already occurred in southern Australia for a number of 
plant species that were previously harvested from the wild including Kunzia pomifera 
(muntries), Tasmannia lanceolata (mountain pepper) and Santalum acuminatum 
(quandong) (Cunningham et al. 2007a). Schippmann et al. (2003) report that this trend is 
occurring globally in the medicinal plant trade. 

It is argued that horticultural production is the only way to allow the bush food industry 
to meet market demands for consistent quality and quantity of supply, and to overcome 
difficulties associated with (Graham & Hart 1997; Morse 2005): 

• remoteness of wild resources; 
• costs of harvest over large areas; and 
• short harvest periods. 

High costs associated with wild populations inhibit the movement of products into 
mainstream food sectors (Graham & Hart 1997). Ryder & Latham (2005) advocate 
cultivation to improve sustainability of native food industry and to assist Aboriginal 
communities to develop greater economic independence. 

Some people are philosophically opposed to the idea of using wild native plants and 
animals for commercial profit (SRRATC 1998; Whitehead 2003). Others question the 
environmental sustainability of wild harvest and use this as an argument against it 
(SRRATC 1998; Whitehead 2003). At an international level there are many examples of 
wild harvest causing irreversible environmental damage and social disharmony, such as 
biodiversity loss and conflicts over resource rights and access (Cunningham 1992; 
Cunningham & Choge 2003). In Africa, Cunningham and Choge (2003) advocate the 
horticultural production of high value woodcarving timber species as a means to alleviate 
some ofthese conflicts and pressures on wild resources. Although there is a lack of 
rigorous scientific studies, evidence suggests that wild harvest activities in Australia are 
environmentally sustainable for most plant and animal species that are currently 
harvested (Whitehead 2003; Walsh et al. 2007). However it is not universally agreed that 
the move toward more intensive production is inevitable or desirable. 

1The CSIRO is a Commonwealth Government funded research organisation. 
2The DK-CRC is a Federal Government funded research and networking organisation. 

Page 13 



In contrast to the bush food industry, the Aboriginal art and craft industry has almost 
exclusively resisted domestication of the source of its raw materials, and inspiration. This 
industry is probably the biggest and most successful industry based on Aboriginal TEK 
of plant and animal resources (Whitehead et al.2006). Native species are often the themes 
and inspirations behind much artwork where modern materials such as acrylics, canvas 
and printmaking are used. Sometimes plant materials are used as the basic materials for 
the artwork, such as woodcarvings, native grasses for baskets and bark for paintings. The 
art and craft industry is worth about $30 million per year in retail sales (ABS 2005; 
Gorman & Whitehead 2006). Thousands of Aboriginal people gain meaningful 
employment and significant economic return through the production and sale of craft and 
art works. This contributes significantly to regional economies (Altman & Whitehead 
2003). 

Jock Morse has been involved in the bush food industry in central Australia for more than 
10 years and actively supports wild harvest over horticultural production. Morse (2005) 
believes the social, cultural, health and economic benefits to Aboriginal people from wild 
harvest far outweigh those from horticultural development. He also recognises that some 
plant species are currently not available through wild harvest, and therefore horticultural 
development is necessary if those species are to be developed commercially. 

Cunningham eta!. (2007a) report that the conversion to horticultural production will 
continue unless there is scientific research into: increasing yield (from the wild); 
production and processing methods; increasing natural resource management (such as 
patch burning to increase yield from some bush food species); enrichment of natural 
stands, as well as an increase in the diversity and number of commercially viable bush 
food products (which would increase economic viability for wild harvesters by sustaining 
income throughout the year). 

Where the price for products and market demand is high, and land tenure is secure, 
people will often invest in intensive production. This is because cultivation often 
produces a higher return per unit of land than wild harvest (Gorman eta!. 2006). This 
gives horticultural development, intensive production and enrichment a competitive 
advantage that may in turn have the undesirable consequence of undermining wild 
harvest enterprises (Morse 2005; Gorman eta!. 2006). Cunningham et al. (2007a) 
suggest that the promotion of enrichment production enterprises will help prevent the 
complete transition from wild harvest to intensive production of bush food. Can 
enrichment provide an intermediate alternative that can both meet market demand and 
provide sustainable and realistic economic opportunity for Aboriginal people? 

1.5 Aim, Objectives and Scope 

The aim of this project is to present the advantages and disadvantages of wild harvest, 
enrichment and intensive production approaches used in the Australian bush food 
industry for Aboriginal people and Australia as a whole. This is done by examining the 
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available literature and using a number of case studies to illustrate the three approaches 
used in bush food production. It is hoped that this project will contribute towards a better 
understanding of the economic, physical, social, cultural and ecological potential and 
constraints of the three approaches to bush food production in central and northern 
Australia. In particular, the opportunities and benefits that Aboriginal Australians can 
derive from involvement in the industry will be highlighted. 

To achieve my overall aim I have identified a number of research objectives: 
1. Review the policy context for current and future bush food industry development; 
2. Examine the economic considerations of the three approaches to production; 
3. Examine the cultural and social outcomes of the three approaches to production; 
4. Summarise the environmental impacts of the three approaches to production, and 

their potential contribution to ecologically sustainable land management; and 
5. Provide recommendations for those involved in the future development ofthe 

industry, to better facilitate Aboriginal participation and maximise environmental, 
social, cultural and economic benefits for all Australians. 

A thorough analysis of all of the economic and ecological implications of different 
approaches to production, and the market advantages of the different approaches to 
production and relative consumer appeal of products is beyond the scope of this thesis. I 
will also not be covering the controversial commercial use of feral animal species. 
However I will conduct a brief review ofthe general arguments surrounding the 
commercial use of native species. In the discussion section I will briefly summarise 
issues such as Aboriginal Intellectual Property and larger economic and market issues in 
Australia which affect agricultural and bush food industries. 

The focus of this project is on native wild plant and animal species that are used for food 
production. Plants have been much more extensively commercialised than animals, with 
the exception of fisheries. However I have included discussion and case studies of wild 
harvest and captive breeding of native animal species, and will draw parallels with the 
development of the horticultural industry in moving away from wild harvest, and perhaps 
also away from benefits to Aboriginal people. My desire to view the industry as a whole, 
and include Aboriginal perspectives, has led this project away from an exclusively plant 
products, or single species approach. 

I have identified a number of inconsistencies in the definitions of terms in the literature, 
for example industries being interchangeably described as wild harvest or enrichment. To 
clarify my use of these terms, I have included a list of definitions at the beginning of this 
thesis. These defmitions are my own interpretation and are provided for the purpose of 
this thesis. For example, I have also used the term 'horticulturalisation' to describe the 
trend from wild harvest to horticultural production. 
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1.6 Thesis Structure 

This thesis is divided into 5 chapters. This flrst chapter provides an introduction and 
background to the research topic. Chapter 2 is a literature review of the economic, 
cultural, ecological and political setting in which the bush food industry operates in 
Australia. Chapter 3 provides examples and background of wild harvest, enrichment and 
intensive production approaches to the bush food industry. Chapter 4 consists of an 
analysis of six case studies that will illustrate the economic, social, cultural and 
environmental outcomes of different enterprises and factors that contribute to success or 
failure. Chapter 5 includes a brief overview of international context and other issues 
affecting the industry. It also outlines conclusions from the literature analysis, providing 
insights and recommendations on how to best to maximise benefits from the bush food 
industry in Australia, particularly for Aboriginal people. 
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2.0 History and Policy 

This chapter provides the historical, political and legal setting in which Aboriginal 
enterprise development operates in remote Australia. Successful Aboriginal enterprise 
development depends upon a good understanding of past and current policy, historical 
issues that shape remote communities and unique issues that affect land tenure and 
access. The commercial use of wildlife in Australia is controlled through strict Federal, 
State and Territory regulations, which also shape the industry. 

2.1 Aboriginal Enterprise Development and Commercial Use of Wildlife 

"The modern native food industry brings the potential for Aboriginal people to regain 
health and social status along with the retention of some of the remembered culture, 

language and knowledge of plants and animals, 
Julian Cribb, Yvonne Latham and Maarten Ryder (2007, page 3) 

Aboriginal people are the poorest and most disadvantaged group in Australia (Gunya 
Australia 2007), suffering from increased levels of chronic disease, substance abuse, 
suicide, child abuse, neglect and violence. These factors all contribute to significantly 
shorter life expectancies than those for non-Indigenous Australians (SCRGSP 2007). 
Aboriginal Australians also have lower levels of education and participation in 
employment (SCRGSP 2007). Lack of literacy, numeracy and English language skills, 
and cultural differences are some of the reasons cited by Altman (2001) for low levels of 
participation in conventional employment. An alternative view given by Foley (2006) is 
that racial discrimination is the major cause of the difference between levels of 
Indigenous and non-Indigenous employment in Australia. In remote areas of Australia 
there is a serious lack of employment and enterprise development opportunities, 
particularly culturally appropriate ones. Other obstacles to Aboriginal enterprise 
development in particular, include limited access to infrastructure, education and training 
and support (Fuller et al. 2002; Whitehead et al. 2006). Most Aboriginal land is held 
under inalienable communal title making commercial decisions and access to resources 
more complex. Aboriginal people often have little or no access to fmancial capital and 
most Aboriginal economic development is targeted at communities rather than 
individuals who are more accountable (Foley 2006). 

In the Northern Territory Aboriginal people make up 29% of the population and own 
over 50% of the land base (Gorman et al. 2006). With the most productive lands used for 
pastoralism, the majority of Aboriginal land held under freehold title is in remote areas 
and is often degraded with problems such as introduced weeds and feral animals 
(Whitehead 2003; Altman & Dillon 2005; Gormanet al. 2006). Nevertheless, Aboriginal 
people control significant natural resource assets; nearly 20 % of the Australian 
continent, with considerable associated income earning potential (Altman & Dillon 
2005). However many Aboriginal landowners are unable to use their land asset for 
commercial purposes. Altman and Dillon (2005) suggest this problem is due to limited 
government support and investment in these areas. 
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Morse (2005) provides a comprehensive review of opportunities for Aboriginal 
involvement in economic development through commercial use of wildlife in central 
Australia. Altman and Whitehead (2003), Gorman et al. (2006) and Whitehead et al. 
(2006) have conducted similar reviews of the opportunities in northern Australia. They 
all conclude that there is significant Aboriginal interest in enterprises based on native 
plants and animals and that these opportunities are economically, socially and culturally 
realistic. This is also supported by Cleary (1997) and Gray et al. (2005). 

Many Aboriginal people, especially those who have been able to maintain connections to 
land and culture have an intimate knowledge of and strong connection to native plants 
and animals, which makes their use an acceptable focus for commercial activities. The 
Senate Committee inquiry into the commercial utilisation of Australian native wildlife 
concluded that enterprises based on native species represented an important economic 
opportunity for Aboriginal people (SRRATC 1998). Despite this there have been few 
successful Aboriginal enterprises based on native plant and animal use (Gorman et al. 
2006). Cunningham et al. (2007a) point out the limited experience of most Aboriginal 
people in commercial enterprise and business management. This may account in part for 
the lack of success of enterprises in the past. The challenge now is to learn from past 
failure. 

There have been decades of unsuccessful attempts to force horticulture on Aboriginal 
communities (Garnett et al. 2007; Morse 2005). Cunningham et al. (2007a, page 21) 
suggests three reasons for this: firstly, the nature of the Aboriginal economy is 
characterised as "a service/gift economy in which it is better to spend money and gain 
social capital than keep it and gain economic capital". This means that long-term 
investment in business enterprises for future return is difficult. Secondly, disputes over 
land rights lead to a lack of secure tenure. Finally, the tradition of mobility in Aboriginal 
society means communities are less likely to have consistent labour forces which are 
required for horticulture. Many horticultural enterprises are initiated by non-Aboriginal 
people and fail when that influence is removed (Morse 2005). In reference to the 
Terminaliaferdinandiana industry, Cunningham et al. (2007a) state that there are major 
obstacles to Aboriginal people gaining economic benefit from harvest. These include 
high labour costs, risks oflosing genetic material overseas, lack of cultural branding, 
limited certification and producer associations that would help gain market advantage, 
and a lack of scientific research. 

In Australia there is a small but vocal minority who are opposed to the idea of using 
native species for commercial profit on moral or ethical grounds (SRRATC 1998; 
Whitehead 2003). Others have concerns about ecological sustainability, and argue that 
over harvest can lead to resource depletion and loss of biodiversity. Giving wildlife an 
economic value can allow the conservation of natural habitats to compete economically 
with other land uses that provide more direct financial return but are more ecologically 
destructive, for example farming, mining or residential development (SRRATC 1998). 
Some Aboriginal people are also opposed to the commercial use of some native species 
because of traditional cultural significance or restrictions on use and also when 
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commercial harvest activities have a negative impact on subsistence harvest (Morse 
2005; Gorman et al. 2006). 

Despite this small opposition to commercial use, the promotion of the environmental 
advantages, the social and cultural sustainability, and nutritional benefits of native plant 
and animal products is resulting in an increase in the commercial use of native species. In 
some cases native species are replacing mainstream agriculture for food production in 
Australia and overseas. The benefits of commercial use of native wildlife are however 
dependent on the economic and environmental sustainability of enterprises (SRRA TC 
1998). The development of successful Aboriginal enterprises requires a spirit of 
cooperation between Government agencies and industry (Courtenay pers.comm. 
1 0/06/2007). Although some types of assistance originating from outside Aboriginal 
communities can be considered culturally inappropriate from an Aboriginal point of view 
(Sutton 2001), bush food enterprise development appears to be culturally acceptable. 

In combination with section 1.2, I have outlined below some of the benefits that can 
accrue to Aboriginal people from involvement in bush food enterprises. Enterprises based 
on commercial use of native wildlife may provide an opportunity for Aboriginal people 
to engage with the market economy, improving standards of living and decrease 
unemployment by using resources they have access to and skills they value. At the same 
time, this would help encourage the maintenance of TEK and increase levels of 
Aboriginal participation in land management (Ross et al. 1994). 

2.2 The Indigenous Estate and Sustainable Natural Resource 
Management 

"Enterprise based on wildlife may supplement incentives to maintain customary practice 
and provide the means for more people to be active more ofien on their country to deal 

with threats to biodiversity values like wildfire, feral animals and weeds." 
Peter Whitehead (2003, page 11) 

Traditional Aboriginal land management activities like hunting and collecting bush food 
were necessary to enable human populations to survive over time. For traditional 
Aboriginal people, looking after the land means looking after themselves (Campbell 
1994). However, traditional land management activities are in decline because of 
fundamental changes in society due to the forced movement of people from their 
traditional homelands into settlements, loss of traditional knowledge, introduction of new 
technology, widespread availability of cheap western food products and the introduction 
of a cash-based economy (Bomford & Caughley 1996). These problems are exacerbated 
by a lack of recognition of Aboriginal knowledge and practice in wider society (Altman 
& Whitehead 2003). The reduction in traditional land management practices such as 'fire 
stick fanning' (Jones 1969) has major cultural implications and environmental 
consequences for the maintenance of traditional knowledge, language and identity and for 
biological diversity in Australia (Altman 2001). 
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As the human population grows, so does the pressure on natural resources. Along with 
this the realisation that mainstream conservation efforts in National Parks are inadequate 
for preserving global biodiversity (SRRATC 1998). New methods of biodiversity 
conservation that allow for the sustainable use and protection of natural resources need to 
be found. Recent advances in natural resource management in the Northern Territory 
include jointly managed National Parks, where management is shared between 
Aboriginal Traditional Owners and either the Northern Territory or Federal Government. 
Indigenous Protected Areas, the establishment of the Caring for Country network, the 
Working on Country Program and payment for environmental services are other 
approaches to natural resource management on Aboriginal and other lands outside of the 
National Parks system (Altman & Whitehead 2003; DEWHA 2007; DEWHA 2007a). 
Despite these efforts major investment in the Indigenous estate is required to help lift 
many Aboriginal people out of poverty, reduce dependence on welfare, improve 
standards ofliving and improve biodiversity conservation (Altman & Dillon 2005). 
Involvement in the bush food industry is one of a number of natural and cultural resource 
management activities that can simultaneously provide such benefits. 

Much Aboriginal owned or managed land is largely unmodified by pastoralism because it 
was considered unproductive and was not highly sought for pastoralism or other western 
land uses. Despite its lack of productive value Aboriginal land includes some of the most 
biologically important areas in Australia (Altman & Whitehead 2003) providing habitat 
refuges for many native species. Evidence suggests however that many areas are 
suffering increasing pressure from the effects of past land use and changes in land 
management, such as the discontinuation of patch burning, and introduction of weeds and 
feral animals (Altman & Whitehead 2003). Large areas of Aboriginal land now have very 
small or no permanently resident populations and therefore generally receive minimal 
land management. This increases the vulnerability of the land to environmental 
degradation (Altman & Whitehead 2003; Altman & Dillon 2005). 

There are a number of reasons for the lack of active natural resource management on 
Aboriginal land. Firstly, limited access to land and vehicles and changes in land tenure 
limit opportunities for Aboriginal people to apply traditional land management practices 
on-ground. For example, Walsh et al. (2007) describe that Aboriginal people in central 
Australia are discouraged from burning on pastoral leases because of potential threats to 
infrastructure, stock and fodder. Secondly, funding for natural resource management 
activities on private land in Australia usually comes from commercial activities that are 
largely absent on the Indigenous estate (Altman & Dillon 2005). Finally, traditional land 
management knowledge and practice is slowly being lost and is often undervalued by the 
wider Australian community. This creates problems for biodiversity management on 
Aboriginal and neighbouring lands because the absence of active land management limits 
activities such as endangered species management and patch burning. Patch burning is of 
particular concern because it is known to help prevent uncontrolled wildfires and promote 
biodiversity. The presence of Aboriginal people in the landscape, especially if they are 
skilled in western land management can also help address problems of feral animals and 
weeds. 
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The promotion of ecologically sustainable natural resource management on the 
Indigenous estate is of international and national importance for the maintenance of 
biodiversity (Altman & Dillon 2005). Aboriginal involvement in the bush food industry 
could be a key factor in improving natural and cultural resource management on 
Aboriginal lands by providing an economic base for active land management activities, 
increasing the amount of time people spend on country and slowing the loss of TEK 
(Whitehead 2003; Walsh et al. 2007). 

2.3 Trade in Bush Foods 

"Over the last thirty years we have seen the first stirrings of a different kind of concern 
about what we eat .. .Increasingly people are regarding their food choices as a form of 

political action" 
Peter Singer and Jim Mason (2006, page 2) 

Aboriginal people have harvested and traded wild plant and animal products in Australia 
for many thousands of years. Harvesters and their families still commonly harvest a 
number of species, such as Terminalia ferdinandiana and Solanum from the wild for 
direct consumption. Even when certain species, for example Acacia seeds, are no longer 
harvested for direct consumption due to high labour requirements for harvest and 
processing, they are still considered culturally important and knowledge of these species 
still exists (Walsh et al. 2007). Commercial trade in native plant species began with the 
collection of seed for forestry, re-vegetation and mine site rehabilitation projects. A small 
amount of wild plant products are sold in local Aboriginal communities, with the bulk 
going to processors in various Australian capital cities (Walsh eta!. 2007). Today, 
demand for some bush food species has grown to the point where it exceeds supply. For 
example, the supply of bush tomatoes in central Australia was limited during the low 
rainfall season of 2005-06 when only a small quantity was commercially harvested. The 
supply ofbush food fluctuates according to seasonal conditions such as the occurrence 
and timing of rainfall and fire. At the same time market demand can also be erratic and 
unreliable making the current industry relatively fragile (Walsh et al. 2007). The demand 
for some native animal products such as crocodile meat and kangaroo leather also 
exceeds supply in Australia (SRRATC 1998). 

Consumer demand for food products that are perceived as safe and healthy is growing, 
along with demand for locally produced foods that avoid excessive transport and 
processing (which can reduce nutritional value and increase food safety risks) (Singer & 
Mason 2006; Wallace 2007). The environmental benefits of consuming local and organic 
foods, and the concept of products with a small ecological footprint are gaining 
popularity and market advantage. This is particularly relevant in Australia where current 
issues such as climate change, recent drought and land degradation are receiving greater 
public attention. It is not hard to imagine that this trend will also translate into additional 
interest in bush food products, further increasing current demand. For example, a report 

Page 21 



by Robins (2007) on the Outback Spirit bush foods label3 identifies that their target 
consumers have a strong interest in ecological sustainability. As the market for bush food 
products grows, there is a need to develop innovative ways to expand production and 
product range, while maintaining benefits to Australia and capitalise on opportunities to 
improve Aboriginal livelihoods. 

2.4 Policy Context 

"Limits to the powers of policy should not be underestimated, and the historical burden 
ofpolicy in creating misery should not be exaggerated. It is just one ofseveralfactors in 

the mix." 
Peter Sutton (2001, page 126) 

Sutton (2001) in his paper 'The Politics of Suffering' provides a compelling account of 
the profound and long-standing failure of Indigenous policy in Australia over the last 40 
years. Acknowledging the controversial nature of his views, Sutton explains how the 
following factors have contributed to the poor quality of life experienced in some 
Aboriginal communities in Australia. Equal wages from 1968 followed by reduced labour 
needs on pastoral stations in the 1970's resulted in a dramatic decrease in the number of 
Aboriginal people employed and living on pastoral lands close to their homelands. This 
was followed by passive welfare in the 1970's, combined with the loss of traditional 
roles, discipline and governance structures and increased access to alcohol. Factors 
associated with discrimination and forced assimilation have contributed to high 
unemployment, lack of self-determination, poor health and subsequently the violence and 
social dysfunction seen in some Aboriginal communities today. Sutton (2001, page 130) 
describes these changes as "entry into the gates of hell" for some Aboriginal people who 
were involved in the pastoral industry in the early to mid 1970's. 

Although there have been some major advances in basic freedoms and critical changes in 
Indigenous policy in the last few decades, other problems such as racism and unequal 
access to services continue. One important vehicle for change has been the Caring for 
Country movement that is described by Altman and Whitehead (2003) as a fragile and 
complex movement that has developed strongly in the last decade. Funded by the 
National Heritage Trust Landcare Program, and including the establishment of 
community based Ranger programs, the Caring for Country movement has facilitated 
Indigenous political mobilisation and policy change (Altman & Whitehead 2003). 

In the Northern Territory Aboriginal land ownership has increased dramatically since the 
early 1970's to almost 50% today (Gorman et al. 2006). Most Aboriginal land is very 
remote with low population densities, creating challenges for resource management and 
the maintenance of ecosystem services. Also, most Aboriginal land is held under 
inalienable communal title, which has the benefit of intergenerational stability but 

30utback Bushfoods is one of the leading bush food brands in Australia. It was established by Indigenous 
Australian Foods Ltd. in 2002 (Robins 2007). 
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drawbacks such as an inability to raise capital against that land, and difficulties with 
development, governance and decision-making. These relatively recent and sudden 
changes in land tenure have created a critical and overdue need for changes in policy, 
particularly in regard to natural and cultural resource management programs and 
enterprise development on Aboriginal land (Altman & Dillon 2005). Seventy five percent 
of Aboriginal people in the Northern Territory reside on Aboriginal freehold land and are 
therefore in a unique and ideal position to undertake nationally significant land 
management (Altman & Whitehead 2003). Altman and Whitehead (2003) add that in the 
case where Traditional Owners do not wish to reside permanently on Aboriginal land, 
opportunities for seasonal visits to undertake natural and cultural resource management 
activities may need to be facilitated. 

Aboriginal land management is identified by Altman and "Whitehead (2003) as a critical 
contributor towards addressing three national issues: biodiversity conservation; regional 
development; and eliminating Aboriginal disadvantage. Aboriginal people are well 
equipped with strong skills, knowledge and commitment for natural and cultural resource 
management (Altman and Whitehead 2003). Aboriginal people also often reside in 
remote regions where sustainable management of these resources is critical, logistically 
difficult and expensive. Aboriginal involvement in bush food enterprises can provide an 
economic base for natural and cultural resource management on Aboriginal land. 

Successful natural and cultural resource management on Aboriginal lands requires the 
removal of political, economic and legislative barriers to increase Aboriginal 
participation in traditional land management. It also requires public support to facilitate 
economic development to sustain active land management. We need to find a way to put 
an economic value on ecosystem services provided by Aboriginal land management 
practices (Yibarbuk et al. 2001). To do this the public benefit of customary activity and 
caring for country needs to be better understood and recognised by the general public and 
policy makers (Altman & Whitehead 2003). 

2.5 Current Legal Framework 

"We consider that effective management [of commercial use of wildlife] will require the 
devolution of authority to local, community-based organisations that can apply both 

customary and formal statutory controls. Customary approaches to resource 
management may have the potential to complement, reinforce, or perhaps replace some 

formal statutory requirements. " 
Julian Gorman, Anthony Griffiths and Peter "Whitehead (2006, page 370) 

In Australia each State and Territory has its own legislation that governs the commercial 
use of wildlife, while the Federal Government has control over legislation governing 
exports and imports. The Commonwealth Environmental Protection and Biodiversity 
Conservation Act 1999 administers the Convention on International Trade in Endangered 
Species (CITES) and governs the export of Australian native wildlife. Through it the 
Federal Government has applied blanket bans on live native animal export, and strictly 
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govern the export of native plant and animal products. This legislation is described as 
having an emphasis on protection from use rather than effective management of use 
regardless of sustainability, and therefore presents a major barrier to the development of 
markets in some wildlife industry, as many of the best markets are overseas (Whitehead 
2003). 

SRRATC (1998) report on 'Commercial Utilisation of Australian Native Wildlife' 
highlights three aspects of the current regulatory and legislative requirements that are 
considered 'unnecessarily restrictive': firstly, the inflexibility of Federal Government 
regulations that prevent the export of live animals and cause difficulties in the export of 
native plant and animal products; secondly, excessive administrative procedures that are 
costly and time-consuming to comply with; and thirdly inconsistencies between State, 
Territory and Federal Government arrangements. Costly and onerous monitoring and 
uncertainty in the interpretation of regulations are additional limiting factors (Simpson & 
Chudleigh 2007). The current Federal Government legislative, policy and administrative 
environment is relatively unfavourable for the development of enterprises based on the 
sustainable commercial use of native wildlife (Whitehead 2003). This in part also reflects 
the small but strong public opposition to the commercial use of wildlife, as described in 
section 2.1. 

Other federal Government legislation includes the National Strategy for Conservation of 
Biological Diversity which was developed to implement Australia's commitments under 
the International Convention on Biological Diversity, which came into force in Australia 
in 1990, under which Australia is obliged to conserve biological diversity, sustainably use 
components ofbiological diversity and ensure fair and equitable sharing of the benefits 
arising from that use (Schippmann et al.2003). 

There are a number of acts, policies and management plans specifically relating to 
commercial use of wildlife in the Northern Territory, the most important of which is the 
Territory Parks and Wildlife Conservation Act 2000. This act states that taking native 
plant and animal products from the wild for commercial purposes requires harvesters to 
obtain a permit and pay royalties to the Northern Territory Government when harvest is 
undertaken on public and leasehold land. A permit is also required when harvest is 
undertaken on Aboriginal land but in this case there are no royalty requirements. 
Harvesters also need to specify the species, area and quantity that will be collected, and 
conditions can be attached to the permit defining what can be collected, how it will be 
processed and even marketing and labelling requirements. Permit holders are required to 
carry the permit at all times while collecting. Territory Wildlife Regulations 2007 
Schedule I lists royalties payable per kilogram for certain listed species (see Appendix 
1). However, these requirements are not enforced in central Australia where no permits 
are issued at all even though harvest from wild populations does occur. In the Top End of 
the Northern Territory the permit system for commercial harvest is more established and 
more widely enforced. In 2006 Parks and Wildlife issued just over two hundred4 'Take 
Commercial' permits for plant products, whole plants, crocodile eggs and juveniles taken 
from the wild for commercial use (PWSNT 2007). It appears that only a small number of 

4 This figure includes some permits for scientific research, which is also considered commercial use. 
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permits were actually issued for commercial harvest from the wild - certainly not enough 
to cover the current operations occurring in the Northern Territory. 

The PWSNT has recently prepared a draft Bush Tucker/Bush Food Policy 2007 for native 
plant harvest in central Australia, which has not yet been released for public comment. It 
outlines requirements for permits and will be released for public comment as a prelude to 
enforcing the permit system more stringently for current wild harvest operations in the 
Northern Territory. \Vhen this policy is enforced, wholesalers rather than individual 
harvesters will be required to hold permits and pay royalties. For example the royalty for 
Terminalia ferdinandiana is $1/kilo of fruit. There is currently no royalty payment 
required for the most commonly collected Acacia and Solanum species (PWSNT 2007, 
see Appendix 1 ). This patchy approach to royalties appears to have originated with other 
uses of native seed such as for revegetation projects, explaining why some royalties are 
high for particular species. There is also a lack of enforcement of the permit system in the 
Northern Territory. 

In a report on wild harvest and bush produce traders currently operating in central 
Australia, Walsh eta!. (2007) state that the Northern Territory Government did not make 
wild harvest regulation and permit information sufficiently accessible to harvesters, and 
that enforcement was difficult. The unpredictable nature of wild resources means that 
harvesters require flexibility in areas, amounts and species collected. This makes 
compliancy with permit systems difficult. Harvesters also often have low levels of 
English literacy and numeracy making understanding the legislation and filling out 
necessary paperwork difficult without support (Walsh et al. 2007). \Vhile many species 
require no royalty payments others are high enough to dramatically reduce income to 
harvesters, in some cases by half (Walsh et al. 2007). 

There is a great deal of State, Territory and Federal legislation including acts, policies, 
management plans and strategy documents with relevance to the commercial use of 
native plants and animals in Australia and that impact on Aboriginal enterprises based on 
native wildlife in remote Australia. 

Current management plans include: PWSNT Management Plan for Crocodylus porosus in 
the Northern Territory 2005-2010; PWSNT Management Plan for Cycads in the 
Northern Territory; PWSNT Management Plan for Red Tailed Black Cockatoos in the 
Northern Territory; and PWSNT Management Program for the Magpie Goose in the 
Northern Territory. These management plans are examples of plans that are developed 
under the Territory Parks and Wildlife Conservation Act 2000 for native plant and animal 
species that are harvested from the wild, bred in captivity or farmed for commercial 
purposes. They are designed to guide sustainable management by defining requirements 
for sustainable harvest, describing species distribution, habitat, biology, ecology, relevant 
legislation and codes of practice, and making provisions for monitoring, auditing, 
reporting and review. 

Regulatory constraints created on the basis of wildlife conservation have caused 
problems for the establishment of sustainable enterprises (Gray et al. 2005). Clumsy or 
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overzealous regulation has prevented small-scale, ecologically sustainable commercial 
harvest by Aboriginal people, while promoting large commercial ventures that may cause 
significant environmental degradation (Whitehead 2003). Fear of over-harvest and 
consequent over-regulation and monitoring requirements can also inhibit successful 
enterprise where ecological sustainability is not at risk (Altman & Whitehead 2003; 
Whitehead 2003; Gorman et al. 2006). For example, a trial commercial harvest of Cycas 
arnhemica by the Bawinanga Aboriginal Corporation in central Arnhem Land was found 
to have to have minimal ecological impact (Gorman et al. 2006). Nevertheless, in this 
case the cost of implementing the monitoring regime imposed by the Parks and Wildlife 
Service would have reduced profits by 50 %, which would have been a major constraint 
to commercial success (Walsh et al. 2007). A number of authors call for regulation that is 
proportional to the scale of the enterprise and its associated ecological risks5 (Whitehead 
2003; Gorman et al. 2006; Walsh et al. 2007). Additional constraints to Aboriginal 
enterprise development include communal land tenure, access to resources, leasehold 
conditions (such as minimum stocking rates in the past), access and future uncertainty, 
appropriate skills, training and capital, restrictions on the ownership and use of firearms 
and even on the use of traditional weapons for hunting (Gorman et al. 2006; Walsh et al. 
2007). 

The PWSNT Policy for Access to and Use of Biological Resources in the Northern 
Territory recognises that it is essential that biodiversity in the Northern Territory is 
maintained and that benefits gained from access to and use of biological resources on 
publicly owned and managed areas should be used for biodiversity conservation in those 
areas. It also declares that the community must directly benefit from bio prospecting and 
that those benefits are to be shared fairly and equitably. This policy outlines that the use 
of biological resources on public land, including pastoral land, shall involve an agreement 
between the Northern Territory Government and the applicant. On private land the 
agreement shall be between the owner and the applicant, with the Government 
responsible for ensuring ecological sustainability and benefit sharing arrangements. 
Approval from people holding relevant TEK must be gained. However, the N orthem 
Territory legislation, according to Garnett (2007 in press), is some of the best in the 
world in terms of benefit sharing but there is a need for amendments that give protection 
for species that are commercialised based on unpublished TEK in the form of 
'Indigenous ecological knowledge patents'. 

Access to biological resources on land owned or leased by the Commonwealth (including 
Kakadu and Uluru) is subject to the Environmental Protection and Biodiversity 
Conservation Act 1999 and the Environmental Protection and Biodiversity Conservation 
Regulations 2000. Access to Biological resources on Aboriginal land is subject to the 
Aboriginal Land Rights (Northern Territory) Act 1976 and the Aboriginal Land Act. 

5It is interesting to note that despite these documented problems, a recent RIRDC report 'Regulation and 
other constraints to sustainable commercial utilisation of wildlife' by Simpson and Chudleigh (2007) 
concluded that there was no significant demand for initiating new wildlife enterprises that were being 
constrained by present regulation. 
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The Strategy for Conservation Through the Sustainable Use of Wildlife in the Northern 
Territory 1997 is authorised under the Territory parks and Wildlife Conservation Act 
2000. It outlines how development programs that incorporate the sustainable use of 
wildlife in the Northern Territory can enhance conservation of native plants and animals. 
It includes discussion of the development, evaluation and need for species and habitat 
management programs. This strategy also highlights the importance of combining 
Aboriginal knowledge of plant and animal resources with western scientific knowledge to 
best manage commercial use through co-operative management agreements with 
landowners. Another goal of this strategy is to ensure Aboriginal people can maintain 
traditional uses of wildlife and have the option to develop commercial uses on a 
sustainable basis. 

There is also a range of Territory, State and Commonwealth legislation relating to health, 
food standards, transport, workplace conditions and animal welfare etc., that can also 
have relevance on the bush food industry if enforced. 

It seems that much of the legislation relating to commercial harvest of native wildlife in 
the Northern Territory was not specifically written with commercial wild harvest or 
Aboriginal enterprise development in mind. This means that they have the potential to 
become a barrier to enterprise development. There are very few species-specific 
management plans written, which makes monitoring environmental sustainability a 
challenge. Environmental issues such as over-harvest and damage caused by harvest are 
not adequately addressed. 

Walsh et al. (2007) highlights the need for policy that acknowledges current successful 
enterprises including small-scale independent wild harvesters and the role that bush 
produce traders have in central Australia. This would help ensure that development or 
changes in policy do not cause further constraints on existing enterprises. Government 
needs to approach regulation of wildlife use in a more positive and problem solving way 
so as to facilitate innovation and allow small business to flourish (Whitehead 2003; 
Walsh et al. 2007). 
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3.0 Three Approaches to Production 

In this chapter I will discuss in more detail the three methods ofbush food production: 
wild harvest; enrichment; and intensive production of animal and plant products, and 
current levels of Aboriginal participation in each. I will also draw out the economic, 
social, cultural and environmental benefits and issues associated with each approach, and 
provide examples from the literature where appropriate. My aim is to provide an 
overview of the state of the bush food industry in Australia, and current trends in 
production. 

3.1 Wild Harvest 

"In reality the Australian bush food industry is largely based on traditional knowledge, 
however it would appear that few central Australian Aboriginal people have or are 

benefitingfrom the opportunities emerging with the development of this industry. People 
gaining benefits are largely confined to the area of wild harvesting. " 

Geoff Miers (2004, page xi) 

In central and northern Australia Aboriginal involvement in the bush food industry is 
limited almost exclusively to wild harvest (Cunningham et al. 2007a; Miers 2004; Morse 
2005). Wild harvest activities provide opportunities to engage in culturally appropriate 
and environmentally sustainable activities for economic gain. Some of the benefits of 
Aboriginal involvement in enterprises based on wild resources are increased economic, 
social and cultural wellbeing and positive health outcomes for participants (Morse 2005; 
Garnett & Sithole 2007; Walsh et al. 2007). Such benefits arise because people engaged 
in harvesting have increased exercise, are involved in a highly social and enjoyable 
activity, are able to apply skills and maintain cultural knowledge and be actively involved 
in natural resource management activities (Walsh et al. 2007). It is thought that these 
benefits are greater from involvement in wild harvest, compared to more intensive 
production enterprises (Walsh et al. 2007). 

Figure 1 is a diagrammatic representation of how these benefits are maximised by 
involvement in wild harvest. This diagram was developed from information in Campbell, 
Davies and Wakerman (2007). These benefits are not exclusively associated with wild 
harvest but may also be available from other land management practices. 
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Figure 1: Summary of Benefits from Wild Harvest to Aboriginal People in Remote 
Australia. 

Economic Issues 
Wild harvest is often combined with other income sources, such as the sale of art or 
through employment in the pastoral industry (Walsh et al. 2007). A diversity of income 
sources is common for many Aboriginal people, and forms a 'hybrid economy' (Altman 
& Whitehead 2003). Such an economy helps to overcome problems with the seasonal 
availability of resources, while providing flexibility to meet social and cultural 
obligations, such as looking after family, and country, travel and taking part in ceremony. 
Such flexibility does not occur through conventional employment. In some areas wild 
harvest may also be the only realistic economic opportunity available for Aboriginal 
people (Altman & Whitehead 2003; Whitehead 2003 ). In addition, wild harvest requires 
little or no capital investment or technology (other than transport) and produces better 
livelihoods for harvesters than horticulture (Walsh et al. 2007). 

Involvement in natural and cultural resource management activities such as wild harvest 
can have significant health benefits for Aboriginal people (Burgess et al. 2005; Garnett & 
Sithole 2007). This in turn can reduce public health care costs of chronic disease in 
Aboriginal society, which may result in notable savings in health care expenditure (Gray 
et al. 2005; Garnett & Sithole 2007). 
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Despite the opportunities wild harvest can provide, research from central Australia 
indicates that fmancial returns for wholesalers and harvesters are low (Woods 1995; 
Morse 2005; Whitehead et al. 2006; Walsh et a/.2007). The market for bush food 
products is limited because of a lack of research and development into new products and 
marketing, and also because of difficulties with reliable supplies. The natural 
distributions and abundance of plant and animal species is a critical factor in determining 
economic returns. Morse (2005) suggests that the only reason that wild Solanum (bush 
tomatoes) and Acacia seeds are harvested in central Australia is because they are the only 
species available in sufficient quantities. Value adding to raw products is an important 
process for increasing the economic value of species at the bottom of the market chain. 
This requires appropriate knowledge, skills and infrastructure for storage and/or 
processing which many remote Aboriginal people do not have access to (Gorman et al. 
2006). The high labour and transport costs and short harvest periods can also weigh up 
against the economic viability of enterprises (Whitehead et al. 2006). 

Social and Cultural Issues 
There are many social and cultural benefits and issues that arise from people's 
involvement in the wild harvest of native species. When Aboriginal people hunt and 
collect bush food they also often collect frre wood and medicine and teach children 
hunting and gathering skills and knowledge. By multi-tasking in this way, people are 
maintaining contact with country, improving both their physical health and the health of 
the country (Morse 2005; Walsh et al. 2007; Cribb et al. 2007) (Figure 1). These benefits 
are highly regarded by Aboriginal people who associate wild harvest with a strong sense 
of identity and pride (Gray eta!. 2005 Gorman et al. 2006). In a report by the 
Ngaanyatjarra Pitjantjatjatjara Yankunytjatjara6 (NPY) Women's Council (2003) wild 
harvest is noted as being appealing to Aboriginal people because it is viewed as a whole 
day family activity. Participation in wild harvest drops when harvest is viewed only as 
'work to get wages' (NPY Women's Council 2003). 

Plant and animal species that are, or were previously, important to Aboriginal people for 
subsistence harvest are also often important culturally (Cunningham et al. 2007a). Morse 
(2005) suggests that some Aboriginal people may object to the commercialisation of 
culturally important wild species, or the selling of those species outside of communities 
because it can be deemed culturally inappropriate. Local over-harvest of wild resources is 
also an issue, especially as it has the potential to negatively affect subsistence use of 
some species (Gorman et al. 2006). 

There is evidence that the number of people willing and/or able to engage in wild harvest 
in remote communities in central Australia is diminishing, as most harvesters are elderly 
women (Yates pers. comm. 28/03/2007). Young people are often not interested because 
wild harvesting is hard, physical and time consuming work, with little financial return for 
effort (Morse 2005; Walsh eta!. 2007; Yates pers. comm. 28/03/2007). As a result, the 
traditional knowledge of species and the practice of harvesting i~ being lost (Walsh et al. 
2007). 

6Tbe NPY lands are an area of central Australia spanning nine remote communities around the South 
Australian!W estern Australian border. 
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Issues associated with land ownership, limited access to land and permit requirements 
limit peoples opportunity to participate in wild harvest. Poor literacy and communication 
skills, lack of confidence in potential fmancial return, limited access to office space, 
phone, fax and email can also limit opportunity to participate in commercial wild harvest 
activities by limiting communication with wholesalers to find out what the market is 
after. Limited access to infrastructure also minimises peoples opportunity to value add to 
increase financial returns. The NPY Women's Council (2003) reports that limited 
availability of vehicles is the biggest impediment to wild harvesting. 

Environmental Issues 
There is emerging recognition in the scientific community of the value of traditional 
practice in natural and cultural resource management (Altman & Dillon 2005). The 
promotion of and participation in other land management activities that may occur 
alongside wild harvest can make an important contribution toward meeting our national 
and international responsibilities for biodiversity conservation in Australia (Ross et al. 
1994; Altman & Dillon 2005). Active harvesting of wild plant and animal resources 
could occur along side activities such as bio prospecting, quarantine inspection, wildfire 
management and weed and feral animal control programs (Altman & Dillon 2005; 
Altman & Whitehead 2003). 

Involvement in bush food enterprises recognises Aboriginal knowledge of ecological 
systems, particular species, their uses, spatial and temporal distributions and availability, 
and it requires people and communities to be resident in remote areas to care for country. 
One commercial wild harvest enterprise running in Maningrida provides an example of 
the ecological benefits that occur when Aboriginal people undertake active fire 
management. Fire management in the area is reported to be as effective as in Kakadu 
National Park where there is far more infrastructure, staff and financial resources 
(Yibarbuk et al. 2001 ). At the same time populations of harvested species remain healthy 
and resilient and participants enjoy positive social, cultural and environmental outcomes 
of the program (Altman & Whitehead 2003). Altman (2001) suggests that this type of 
conservation occurs at equivalent or lower cost than on National Parks. 

From a scientific point of view our understanding of sustainable wild harvest of plants is 
challenged by a lack of research into native plant communities, and their response to 
harvest, particularly over the long term (Ticktin, 2004). Different species respond to 
harvest in different ways, with certain species more susceptible to over-harvest than 
others. In general, plants that are habitat specific, slow growing or harvested for bark, 
roots or the plant as a whole are the most susceptible to over-harvest (Schippmann et a!. 
2003). Information about the effects of wild harvest on animal species is also very limited 
(Harwood 1991; Bomford & Caughley 1996). Research is often difficult and costly 
particularly in central and northern Australia where many resources are remote and 
sometimes difficult to access and rainfall and climate variables are unpredictable and 
have a considerable impact on plant and animal populations. Future research into 
sustainable wild harvest needs to consider local and regional species distribution and 
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densities, as well as other native plant and animal species that are reliant on the harvested 
species for their survival (Gorman et al. 2006a). 

A number of native animal species have been sustainably commercially harvested from 
the wild in Australia, including crocodiles, emus, kangaroos, muttonbirds, possums and 
some reptiles and birds for the pet industry. Aboriginal people have been involved in a 
number of these enterprises, for example many remote communities are involved in 
harvesting crocodile eggs from the wetlands in the Top End ofNorthern Territory 
(section 4.2). A less known example is the commercial harvest of Puffinus tenuirostris 
(Muttonbirds) for local sale since the early 1800's, and more recently for international 
sale (Skira 1996). 

There are a number of environmental factors that can limit wild harvest in Australia as 
well as limited or remote natural distribution. For example, unpredictable rainfall in 
central Australia results in widely fluctuating yields of native fruits and seeds 
(Cunningham et al. 2007a). Heavy rainfall or hot winds at flowering time can result in 
little or no seed or fruit production in some species; and very cold winters, drought, fire 
or pest plagues can severely limit harvest, sometimes for a number of years (Miers 2004). 
Other environmental changes, such as the introduction of feral animals and weeds can 
also adversely affect growth and yield of bush food plants. For example, camels in central 
Australia cause damage to bush food plants, changes in species composition and soil 
disturbance (Cunningham et al. in press 2007). These uncertain environmental effects, 
combined with seasonal and yearly variation in the quantity and quality of bush food 
products can in some cases, increase the chance of local over-harvest. 

One of the arguments for the ecological sustainability of wild harvest is based on the 
principle that many plant and animal species reproduce in excess of the carrying capacity 
of the environment. Therefore wild harvest essentially removes only 'excess' individuals 
that would die anyway, creating more resources for remaining individuals in the 
population (SRRATC 2003). The NPY Women's council (2003) states that bush foods 
are never exhausted while harvesting, and go on to explain that one of the characteristics 
of traditional Aboriginal wild harvest is that a portion of each resource is always left 
behind. This could also be because the labour required for wild harvest is significant and 
concentrating harvesting activities in areas where the resources are in larger quantities 
alleviates the risk of over harvest. Wild harvest can also promote the conservation of 
native habitats by placing an economic value on native species. Economic value often 
provides an incentive to preserve species and the communities that support them. In a 
study undertaken in the Top End of the Northern Territory, Aboriginal people rated 
ecological sustainability as a critical component of the development of commercial wild 
harvest enterprises (Gorman et al. 2006). 
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3.2 Enrichment Production 

"Given a long history of failure of enterprise based on living resources in northern 
Australia generally and on Aboriginal land in particular, it is critical that a balance be 
struck between determination to develop regional enterprise and a realistic appraisal of 
the biophysical, social and economic realities of working in remote regional Australia." 

Julian Gorman and Peter Whitehead (2006, page 8) 

The terms 'enrichment planting' and 'supplementary planting' have been used 
extensively in the tropical forestry timber industry. Schulze et al. (1994, page 582) define 
it as "increasing the density of crop producing species by planting in their natural 
habitats" and go on to say that it is merely an extension of the traditional practice of 
favouring useful plants that regenerate naturally in the forest. Enrichment planting is 
described as somewhere in between wild harvest and horticulture and can include 
anything on a continuum between the two. It involves some of the techniques used in 
horticulture such as irrigation, weeding, thinning or fertilising to increase yield from a 
defined area, but does not involve clearing the area of existing native vegetation, which is 
common practice in horticultural enterprises (Gorman eta!. 2006a). Enrichment can also 
include re-vegetation or rehabilitation of existing farmland with local native species to 
produce a fmancial crop. Tourism and eco-tourism can also be considered enrichment as 
commercial benefit is gained from modified native habitats (SRRATC 1998). There is 
strong interest in the commercial use of native plant products to generate income and 
diversify land use in remote Australia (Cunningham eta!. 2007a). The concept of 
replacing traditional farmed animals with native wildlife in marginal agricultural lands 
has merit and the SRRATC (1998) report supports the suggestion that experimental trials 
be conducted. 

There are not many documented Australian examples of enrichment. However a number 
of research trials have been undertaken. Enrichment trials of the Terminalia 
ferdinandiana in the Broome area by the Western Australian Department of Agriculture, 
the Department of Environment and Conservation and Kimberley TAFE began in late 
2007. These trials involve enrichment planting within existing natural stands of 
Terminaliaferdinandiana trees and the irrigation of plants with drippers. Slashing in 
between the trees minimises competition and reduces fire risk (Courtenay pers.comm. 
1 0/06/2007). 

Miers (2004) reports on an extensive trial ofhorticultural, enrichment and wild harvest 
production of native plants at Pantharrpilenhe, a remote central Australian Aboriginal 
community 130 km north east of Alice Springs. Small enrichment trials included 
plantings of Cucumis melo agrestis (native gooseberry/cucumber), Ipomoea costata (bush 
potato/desert yam), Ipomoea polpha (native yam), Marsdenia australis (bush banana) and 
Rhyncharrhena linearis (bush bean) within existing stands of Acacia victoriae (victoria 
wattle) and Acacia estrophiolata (ironwood). These trials were set up with drip irrigation 
and no other treatments besides a small amount of mulch was applied. The enrichment 
experiments yielded poor results (Miers 2004 ). Competition from surrounding vegetation, 
lack of protection and possibly the effect of growth inhibitors from surrounding native 
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vegetation were cited as explaining the poor growth rates, plant health and yields for 
nearly all of the species trialled (Miers 2004). Comparatively, growth and yield of the 
native gooseberry/cucumber increased ten fold when grown in a single species stand with 
increased management such as shade protection, irrigation and fertiliser (Miers 2004). 
Miers (2004) concludes that management of bush food species grown in natural stands 
requires greater intervention particularly with respect to watering and fertilising. 

Economic Issues 
There have not been many commercial or experimental trials of enrichment production of 
bush food in Australia. It is therefore difficult to comment on economic returns, 
especially given the broad range of enterprises that can be classed as 'enrichment'. These 
enterprises range from ones that require very little infrastructure and investment through 
to those that are closer to horticultural production, such as the rehabilitation of degraded 
conventional farmlands to bush food crop production. Financial returns from successful 
enrichment enterprises can be expected to be greater than returns for similar scale wild 
harvest enterprise. This is because of the likelihood of greater quantity, quality and 
reliability of yield from enrichment production, thus potentially allowing improved 
marketing through reliable buyers and good prices. However, this is just speculation. The 
development of bush food industries based on enrichment production requires substantial 
investment in research and development for appropriate locations, species and 
techniques. It also requires research and development on social and cultural 
appropriateness, sustainability and potential for Aboriginal involvement, ownership and 
management. 

Social and Cultural Issues 
Enrichment production, like wild harvest, may require little financial capital, 
infrastructure and training and fewer additional resources compared to horticulture 
making it a more realistic opportunity for remote communities. Remote Aboriginal 
communities are disadvantaged with respect to establishing horticultural enterprises 
because of lack of access to finance, training, business knowledge, networks, 
infrastructure and support (see sections 2.1 and 2.2). However, enrichment does require 
more technical know-how than wild harvest, and some investment in equipment and 
labour but possibly not at levels that would exclude participation and engagement by 
Aboriginal people living on the land. 

There is very little literature to be found on enrichment production and associated cultural 
issues, or the appeal or appropriateness of such enterprises for remote Aboriginal 
enterprise development. Development of enrichment enterprises will require consultation 
with Aboriginal people and large-scale trials. 

Environmental Issues 
Enrichment production has some environmental advantages over horticultural production 
as it may require less water, pesticides, herbicides and fertiliser. The use of native species 
in enrichment production also has an advantage over non-native species often used in 
horticulture and captive breeding especially in areas where climatic conditions are not 
ideal for conventional agriculture. Native species are inherently more resilient to 
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Australian climatic extremes, such as drought and changing rainfall cycles, and may also 
be more pest resistant (Wilson & Mitchell 2005). Wilson and Mitchell (2005) discuss 
enrichment planting as beneficial to conventional farm productivity as it helps the 
restoration of natural habitats, which in tum helps to: 

• maintain and restore soil and water quality; 
• provide shelter for conventional stock; 
• maintain predator-pest relationships; and 
• provide additional income to landholders. 

Also some techniques used to promote native plant species, such as the use of fire, can 
promote biodiversity by stimulating germination and maintaining animal habitats. 

The kangaroo industry on the other hand is a successful large industry based entirely on 
enrichment harvest from wild populations, but unfortunately offers no benefits to 
Aboriginal people (Thomsen et al. 2006). 

3.3 Intensive Production 

"It is probably fair to say that, given sufficient appropriate research, it will be possible 
to cultivate virtually any bush resource plant species. Some of the best commercial 

prospects for central Australia will require horticultural development in order for their 
potential to be fulfilled, and it is vital that the necessary research be undertaken as a 

matter of priority. " 
Jock Morse (2005, page 11) 

Under the title 'Intensive Production' I will discuss the horticultural production of native 
plants and captive breeding of native animal species. These approaches to bush food 
production can be thought of as 'farming' and are generally regarded as western style 
production systems. These production systems, with one or two notable exceptions, 
currently offer limited opportunities for Aboriginal involvement. 

In the established agricultural regions of southeastern Australia almost all production of 
Australian native plant products, excluding timber, involves horticulture. These 
horticultural enterprises return few benefits to Aboriginal people. 

Economic Issues 
The horticultural production of native plant species can potentially produce higher 
economic returns than wild harvest because of: 

• greater control over environmental variabilities such as rainfall, drought and fire; 
and 

• more reliable, quality yields. 
Consistent and reliable yields allow growers to negotiate better prices with wholesalers 
(Schippmann et al.2003). This greater return is offset by higher initial investment costs, 
which can include land acquisition or access costs, the purchase of infrastructure and 
equipment and labour costs. Many remote Aboriginal people do not have access to capital 
to cover such costs. The cost of harvest in a horticultural setting will generally be lower 
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than for wild harvest because transportation, fuel, storage and other costs associated with 
remoteness and distance will be reduced. 

The lack of research, development and scientific understanding of many native plant 
species currently limits further development of the use of these species within the 
horticultural industry and also limits fmancial returns (Miers 2004). For example, there is 
a lack of knowledge on plant genotype selection, yield from seed grown plants, time to 
harvest and post harvest handling, transport and storage techniques. A lack of mechanised 
harvest technology and registered chemicals that are appropriate for use on native species 
may also limit fmancial returns and the number of species that can be grown 
horticulturally (Graham & Hart 1997). Not all species can be grown under cultivation 
because of slow growth rates, specific soil requirements, low germination rates or 
susceptibility to pests under cultivation (Schippmann et al.2003). However, the majority 
of native plant products in Australia are sourced from horticultural production indicating 
that fmancial returns are reasonable. 

Social and Cultural Issues 
Many Aboriginal people have limited experience in commercial production and business 
management so require support and training to develop these skills (Cunningham et al. 
2007a). Widespread lack of western style business skills, combined with cultural 
obligations and other priorities reduces the uptake and success of horticultural enterprises 
run by Aboriginal people or communities, particularly without significant non-Aboriginal 
involvement and especially in remote areas of Australia. Conversely, Aboriginal people 
have significant knowledge on species use, their biology and ecology, as well as resource 
management skills that can contribute to any enterprise based on native species. The fact 
that most native plant based horticultural industries do not involve Aboriginal people 
represents a missed opportunity to promote Aboriginal culture, traditional knowledge and 
skills, especially since industries based on native food species have generally originated 
from Aboriginal traditional use and TEK. It is also a missed opportunity for engaging and 
employing Aboriginal people in a potentially culturally appropriate industry. 

In a paper on international medicinal plant cultivation and wild harvest, Schippmann et 
al. (2003) state that cultivated plant products are sometimes considered inferior compared 
to wild ones. This is due to cultural beliefs and because of lower levels of active 
ingredients in plants grown under horticultural conditions. Wild plants are usually slower 
growing, and experience unique stress and competition in natural environments not 
experienced under horticultural conditions. Is it possible that wild plant and animal food 
products have better nutritional value that ones produced under intensive production 
systems? 

Environmental Issues 
In comparison to wild harvest, intensive production makes little contribution to wildlife 
conservation and the maintenance of biodiversity, but also has the least potential 
negatively impact wild populations (SRRATC 1998). When horticultural development of 
native species is considered as an alternative to planting exotic agricultural species, there 
are many potential environmental benefits from growing plants adapted to the local 
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environment. Planting a range of native plant species has the potential to (SRRA TC 
1998; Wilson & Mitchell 2005): 

• reduce land degradation issues (such as dry land salinity and erosion); 
• maintain health of soil and water (through lower use of pesticides and herbicides); 
• provide habitat for native fauna; 
• reduce weed and pest problems and water use; and 
• provide farmers with a commercial crop. 

While Horticultural production can reduce pressure on wild resources from wild harvest 
Schippmann et al. (2003) suggest it can also reduce incentives to conserve wild 
populations. 

There is a need for research on native plant species to assist horticultural development in 
this area. Currently there is limited literature on optimal horticultural techniques for most 
species and few trials have been undertaken. Water management in horticultural 
enterprises also requires careful consideration and investment in the development of 
rainwater harvesting, low-pressure irrigation and promotion of understanding within the 
industry (Miers 2004; Courtenay pers. comm. 1 0/06/2007). 

There is a documented trend away from wild harvest toward intensive production of 
native plants and animals. This trend may have the unwanted effect of reducing benefits 
to Aboriginal people, as currently most Aboriginal involvement in bush food enterprises 
is through wild harvest. A notable exception to this is the crocodile industry in a number 
of Aboriginal communities in the Top End of the Northern Territory. In this industry 
juvenile crocodiles and eggs are harvested from the wild, however Aboriginal people are 
also involved in ranching, tourism and captive breeding enterprises (this is discussed 
further in section 4.1). The emu industry, in contrast, is an example of intensive farming 
that has limited Aboriginal involvement and limited economic success (SRRATC 1998, 
see section 4.6). 

3.4 Summary 

In bringing together the social, cultural, economic and ecological issues associated with 
the three approaches to bush food production it becomes apparent that there are 
advantages and disadvantages of each. The three approaches to production are 
complicated and difficult to compare. Table 1 provides a summary of many of the issues 
discussed in this chapter. It appears that wild harvest currently offers the most benefits to 
Aboriginal people and offers social and cultural benefits that align with their aspirations. 
In contrast the more intensive approaches to production seem to have a history of failure 
in Aboriginal communities. It is only when we look at the intensive production of animal 
species, such as the crocodile, that we find successful Aboriginal involvement on a large 
scale in intensive production systems, this is further discussed in section 4.2. 
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Table 1· Summary of Issues Associated with the Three Methods of Bush Food Production 
Wild Harvest Enrichment Intensive Production 

Social Positive 
--Provides significant health & wellbeing -Potential to provide health & wellbeing 

~More secure returns & appealing lifestyle 
benefits to harvesters benefits for participants 

,,Requires access to land with bush food 
~Requires long term access to suitable ~Significant benefits to a small number of 

Negative resources. therefore may be unavailable to 
land/habitat people. usually non-Aboriginal 

many people 
-Flexible, can combine with other 

~Relies on TEK & wcstem knowledge so 
activities ~-Opportunity to engage Aboriginal people 

Cultural Positive 
~-Provides incentive for contnct with 

may encourage lXl-operation lx-tween 
in the market economy 

count1y, relies on TEK 
Ahotiginal & non-Aboriginal people 

__;Does not contribute to maintenance of 
"Potential to affect subsistence harvest --Relies on western knowledge which may 

TEK 
Negative -may be considered inappropriate to sell ~Littk benefit goes back to Aboiiginal 

products outside community 
prevent Aboriginal involvement 

people upon whose knowledge species use 
is based 

--Available to remote communities ~Considered to provide better returns than 
-·Provides better$ returns. better able to 
meet market demand (more reliable 

Economic Positive ~Requires relatively little investment or wild harvest, however this is yet to be 
quality and quantity & less affected by 

technology proven 
environmental variability) 

Negative 
-Low $ retums to harvesters -~Requires some financial investment & __;Requires higher capital investment & 
~High labour & transport costs technology technology 

-Provides incentive to preserve and 
-Least impact on wild populations, better 

~Provides incentive to maintain traditional enhance wildlife habitat Ecological Positive 
land management practices -Less weed and pest problems (than 

than agriculture which is mostly based on 

horticulture) 
exotic species 

~Greatest potential to impact on wild 
--Use of i1Tigation. fertiliser or machinery 

Negative 
populations 

has more environmental impact than wild 
~Provides no incentive to preserve wild 

-Difficult & expensive to monitor habitat 
impacts, limited scientific understanding 

harvr:st 
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4.0 Case Studies Analysis 

I have will use six case studies to illustrate the issues and advantages associated with the 
three approaches to production of bush food in Australia. One plant and one animal case 
study will be discussed for wild harvest, enrichment and intensive production. These 
particular case studies were chosen because of the amount ofliterature available on: 

• the economic, social, cultural and environmental issues associated with the three 
approach to production; and 

• the current, potential, or lack of benefits to Aboriginal people from those 
industries. 

The case studies I examine in this chapter include Acacia species (wattle) seed and 
Crocodylus porosus (salt-water crocodile) wild harvest, Terminaliaferdinandiana and 
Macropus species (kangaroos) to illustrate enrichment production, and finally Duboisia 
species (pituri) horticulture and Dromaius novaehollandiae (emu) farming enterprises to 
illustrate intensive production. 

4.1 Acacia species (wattle) Seed Wild Harvest in Central Australia 

There are over 1,000 native species of Acacia in Australia, with at least one species 
occurring in nearly every habitat. Acacia species are variable in size and form and many 
are hardy, adaptable and drought and salinity-tolerant (Simpson & Chudleigh 2001). 
Seeds of a number of Acacia species have long been an important part of the traditional 
diet of Australian Aboriginal people (Harwood 1991; Thomson 1991). Green seedpods of 
some species can be eaten raw or cooked in ashes, and dry (ripe) seeds are traditionally 
roasted, ground into flour then mixed with water and eaten as a paste, or baked to form a 
cake (Homer 1991 ). Due to the labour involved in the wild harvest and processing of 
seed by hand and the availability of cheap wheat flour since European settlement, seeds 
were one of the first traditional foods to be lost from the diet. A number of grass species 
are also harvested for seeds to be used for food. The knowledge of where to find, and 
when and how to harvest seed resources, still exists. It is this knowledge that ensures the 
successful commercial wild harvest of Acacia seed in central Australia. Acacia seeds are 
used commercially as flavouring in bread, biscuits, damper, ice cream and ice cream 
cones, mousse, hot drinks and pancakes; with a small but increasing demand for seeds in 
the commercial bush food market (Simpson & Chudleigh 2001). 

The nutritional value of Australia's dry-zone Acacia seeds is excellent (Devitt 1991; 
Harwood 1991; Thomson 1991 ). Samples of Acacia murrayana and Acacia victoriae 
have been found to have up to 26 % available carbohydrate, 23 % fibre, 9 % fat content 
and 23 % protein, suggesting that they provide a good source of protein when included in 
the diet (Brand & Maggiore 1991). Similar nutritional value is reported for seeds of 
Acacia colei and Acacia tumidia species (Adewusi et al. 2003). The high oil content of 
some species, such as Acacia coriacea, means they are also high in energy. The majority 
of the oil content of Acacia seeds is mono-unsaturated which means it is desirable from a 
health point of view for its cholesterol lowering ability, compared to saturated fats. 
Acacia seed oil could also be commercially exploited for oil extraction (Simpson & 
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Chudleigh 2001). Like other legumes, Acacia seeds are high in inorganic micronutrients 
such as calcium, iron and zinc (Brand & Maggiore 1991). They are also gluten-free 
making them good for people with allergies. Adding a portion of Acacia seeds to wheat 
products such as bread and pasta can lower the glycaemic index of these foods compared 
to foods made with 100 % wheat. This means that they are slower to digest, are highly 
satisfying, provide a prolonged source of energy, and may help prevent the onset of type-
2 diabetes in susceptible individuals (Brand & Maggiore 1991; Thorburn et al. 2006). 

Australian Acacias are grown in West Africa (Thomson eta!. 1994; Hele 2002): 
• to produce seeds that are an important source of protein for human consumption 

during famine periods; 
• for re-vegetation projects, and in wind breaks; 
• for use as animal fodder which improves farm productivity; and 
• as a source of wood for fuel and timber for building. 

Tannin, gum arabic7, oil and wood chips can also be produced from some Acacia species 
(Simpson & Chudleigh 2001; Midgley & Turnbull 2003). In Australia and overseas 
Acacia species are also often used in the revegetation and rehabilitation of degraded 
lands. For example they are used to help control rising water tables and dry land salinity. 
Benefits of planting Acacias in rotational cropping systems include (Simpson & 
Chudleigh 2001; Hele 2002): 

• control of pests, weeds and diseases; 
• overcoming herbicide resistance; 
• nitrogen fixation which lowers the need for fertilisers; 
• addition of organic matter to the soil and development of new root channels; and 
• production of a commercial crop. 

Broad acre production of Acacia seeds could be economically viable if adequate research 
and development of efficient harvesting technology and market development occurs 
(Simpson & Chudleigh 2001). However, the market will probably never reach a scale 
where broad acre dry land production would be required (Simpson & Chudleigh 2001). 

A report by the NPY Women's Council (2003) on bush food species in the NPY lands 
reports 11 identifiable, edible and harvestable bush food species. Acacia seeds and 
Solanum fruits (bush tomatoes) are the two most common genera that occur in large 
harvestable quantities in that area. Acacia victoriae (victoria wattle) is currently the most 
commonly harvested bush food species, although several other Acacia species are 
harvested for commercial sale in central Australia (Simpson & Chudleigh 2001; Yates 
pers.comm. 28/03/2007). The NPY Women's Council (2003) report discusses traditional 
harvest and cleaning techniques, noting that seeds harvested from tall trees are obtained 
with the use of a hook to reach upper branches. This breaks about 15 % of those 
branches, which may damage or prune trees with unknown long-term effects. However 
continued wild harvest would be unlikely to have any negative impact on the species 
even at significantly higher demand (Simpson & Chudleigh 2001). This is because of 
prolific seed production and widespread distribution of species. In the case of some 

7 Gum Arabic is a viscous fibre used as a food additive (Thorburn et al. 1987) 
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Acacia species the harvest period is only about three weeks in October. This short harvest 
season limits the amount that can be harvested and the potential profit, while also 
significantly decreasing the chance of over harvest of widespread species. 

Aboriginal people currently harvest most of the commercially available Acacia seed from 
wild populations in central Australia. The Outback Pride website notes that some 
horticultural production of Acacia retinodes8 is currently being developed (Yates 2007 
pers. comm. 28/03/07). Simpson and Chudleigh (2001) provide a comprehensive report 
on the potential for intensive horticultural or agro-forestry production of Acacia seeds in 
low rainfall areas of Australia. This type of production could bring down the cost of raw 
seeds to a level where it could compete with wheat in mainstream markets. Acacia seed 
could compete with wheat only with farm gate prices of $1 or less per kilo (Simpson & 
Chudleigh 2001). If this were achieved it would certainly out-compete wild harvest 
production. The current high costs ofharvest from the wild results in the high cost of raw 
product, making it difficult for the industry to enter new markets or develop new 
products. However, the incorporation of Acacia seed into flour, pasta and bread is a 
possible way to enter mainstream markets (Simpson & Chudleigh 2001). 

Another important issue for the future of wild harvest is the age of harvesters (Yates pers. 
comm. 28/03/2007). Most harvesters are elderly women and not many young people are 
interested in wild harvest because of the hard physical work required for harvesting and 
cleaning and the low financial return for effort (Yates pers. comm. 28/03/2007). The 
average harvest per person per day is 2-5 kg, and the average price paid for sorted clean 
seed for food is $10 per kg (NPY Women's Council2003). Despite this relatively low 
hourly income, in the absence of other forms of employment, it is still attractive. It is 
reported that Aboriginal collectors are not worried that collecting and cleaning Acacia 
seeds is labour intensive because it provides a valuable opportunity for adults and 
children to gather, socialise and work together (NPY Women's Council2003). 

In the Northern Territory royalties are payable to Parks and Wildlife for a number of 
native plant and animal species that are harvested from the wild for commercial use (refer 
to Appendix 1 for a list of royalties payable in the Northern Territory). Royalties for 
Acacia seed vary between $1 and $37.50 per kg (PWSNT 2007a). Some of the commonly 
harvested bush food species such as Acacia victoriae, Acacia cow Ieana and Acacia co lei 
incur royalties of $5 per kg, which amounts to 50 % of the price paid to harvesters. This 
could represent a significant drop in profit for harvesters when harvesting those species, 
if enforced, compared to other species that require no royalties (PWSNT 2007a). The 
PWSNT (2007) have written a draft Bush Food Harvest Policy that will require 
wholesalers to pay these royalties, potentially eroding their profits. Enforcement of 
royalty payments by wholesalers could further reduce profits from an industry currently 
experiencing only very limited financial success, but that offers significant, culturally and 
socially sustainable seasonal employment to many remote Aboriginal women in central 
Australia. 

8Acacia retinodes is quoted as the most sought after commercial species (Simpson and Chudleigh 2001) 

Page 41 



At current demand for Acacia seeds, wild harvest appears to be environmentally 
sustainable. I have not been able to find any reports of environmental damage caused by 
wild harvest of Acacia seeds in the literature. Aboriginal people in central Australia 
harvest a relatively small amount of Acacia seeds from the wild compared to the vast 
amount of seed produced in the wild. These practices are likely to be environmentally 
sustainable at current levels. If demand where to increase dramatically, two negative 
consequences could result: Firstly, pressure on wild Acacia stands in easy to access areas 
could increase beyond an environmentally sustainable level. Secondly, a significant 
increase in demand may create a push toward horticultural production that would out
compete wild harvest meaning the end of benefits to Aboriginal people collecting from 
the wild. 

4.2 Crocodylus porosus (salt-water crocodile) Wild Harvest in Northern Australia 

"Giving crocodiles an economic value was the key to winning public support and 
sustaining government investment in crocodile conservation" 

Grahame Webb (2003, page 1) 

Crocodylus porosus (salt-water or estuarine crocodile) is a large crocodile found in the 
coastal regions of northern Australia9• It usually grows up to 5 m in length with 
individuals recorded up to 7 min length (Cogger 1996). There is one other endemic 
species of crocodile in Australia, Crocodylus johns toni (fresh-water crocodile). This 
crocodile is also used commercially for meat and skins. However the skin of C. porosus 
is recognised as the best in the world for high quality fashion good manufacture, 
attracting premium prices and dominating the world market (Webb et al. 1996). 
Aboriginal people have used crocodile meat and eggs as a food source for tens of 
thousands of years, and crocodiles are reflected strongly in Aboriginal culture through 
dance, song, art and ceremony. Crocodiles are also economically important in many 
northern Australian Aboriginal communities where they are used for both subsistence and 
commercial harvest (Webb et al. 1996). 

Commercial hunting of C. porosus began in 1945 and was followed by decades of 
uncontrolled exploitation. This lead to a significant decline in numbers and range of the 
species. As a result C. porosus was officially given protected status in the Northern 
Territory in 1971 10 (Stirrat et al. 2001). Since then wild numbers have steadily increased 
again to a level where calls for culling started in 1980. This new need to control crocodile 
numbers lead to a commercial use program that included: 

• an intensive annual monitoring program; 
• a public education campaign; 
• problem crocodile removal from settled and recreational areas; and 
• an annual egg and juvenile crocodile harvest from the wild. 

9The range of C. porosus also extends into coastal rivers and swamps from the islands of the western 
Pacific, through Malaysia and South-east Asia to India (Cogger 1996). 
1° Formal protection of both C. porosus and C.johnstoni occurred in other Australian states between 1962 
and 1974 (SRRATC 1998). 
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This program was aimed at providing financial incentive for landholders to protect 
wetland habitats (Stirrat et al. 2001; PWSNT 2005). The ensuing Crocodile Management 
Program was the first formal program for the sustainable use of wildlife in the Northern 
Territory. 

Today the C. porosus industry includes crocodile farming, ranching and wild harvest 
enterprises. Farming, or captive breeding, requires the biggest capital investment, incurs 
the largest ongoing running costs and carries the biggest risk in terms of technological 
problems (Webb et al. 1996). On the other hand, farming has the advantages of having no 
effect on wild populations. Therefore entrepreneurs have no requirement to invest in 
expensive monitoring, and often gain additional income from tourism (SRRATC 1998). 
Ranching relies on collecting crocodile eggs or juveniles from the wild and raising them 
in captivity. This requires less, but still considerable capital investment and ongoing 
costs. Ranching enterprises rely on stable wild populations, but also provide incentives 
for maintenance of habitats and are viewed as having a positive contribution to 
conservation of wetland habitats (SRRATC 1998; PWSNT 2005). Finally, wild harvest 
involves taking crocodile eggs, juveniles or adults from wild habitats to supply breeding 
stock to closed farms and eggs for ranching, or adults for direct harvest of meat and skins 
(SRRATC 1998). I will only be considering the wild harvest industry in detail here. 

Wild harvest requires considerably less capital investment and offers maximum 
commercial benefits to the hunter as transactions avoid middlemen. Also, the highest 
quality skins come from wild caught C. porosus (SRRA TC 1998). Wild harvest provides 
far greater flexibility in employment times and conditions than ranching or farming, 
which requires continuous input in terms of feed and labour. However the harvest 
depends entirely on wild populations and therefore considerable resources need to be 
devoted to monitoring and management of wild populations. The harvest of animals for 
meat and leather also requires access to a registered abattoir and tanning facilities (Webb 
et al. 1996). The main advantage of wild harvest enterprises in remote areas is that they 
value the traditional skills and knowledge of Aboriginal people (Webb et al. 1996). Wild 
harvest helps maintain knowledge and skills and brings financial enterprise into remote 
communities. 

An Aboriginal community in Queensland established the first major crocodile farm in 
Australia and there are a number of ranching enterprises operating in Aboriginal 
communities throughout the Northern Territory and Western Australia (Webb et al. 
1996). The crocodile industry is a rare example of an industry that operates successfully 
in all three production approaches. The best way to approach enterprise development 
based on the commercial use of crocodiles on remote Aboriginal communities is to start 
small. One way to do this is with contractors undertaking the wild harvest, and with 
royalties going to the Aboriginallandholders 11 so that no investment is required (Webb et 
al. 1996). Landowners can then consider undertaking the harvesting themselves or 
investing in an incubator12 and selling hatchlings for about $40-50 each, thus increasing 

11 In the Northern Territory landholders receive about $10 per hatchling produced from eggs harvested on 
their land (Webb et al. 2006). 
12 Capital cost of a large incubator may be around $20,000 (Webb et al. 2006). 
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investment complexity and risk gradually as confidence and experience improves (Webb 
et al. 1996). 

The Australian crocodile industry supplies approximately 2% of the global market for 
skins. All crocodile skins harvested in Australia are currently sent overseas for tanning 
before some are returned to Australia for manufacture into designer shoes and 
accessories. There is a small market for crocodile meat in Australia and overseas, mainly 
in the tourism industry where current demand exceeds supply (SRRA TC 1998). Foster et 
al. (2005) estimate that the crocodile industry turned over about $5 million in Australia in 
2004. This is perhaps a conservative estimate as SRRA TC ( 1998) report that fifteen 
properties in the Northern Territory, Queensland and Western Australia together exported 
$5 million of raw product in 1997, 85 % of which were skins. Most crocodile farms also 
gain additional income from tourism. The Northern Territory Crocodile Management 
Program acknowledges and aims to maintain the different values of crocodiles from 
different catchments. This is because crocodiles in the Northern Territory bring in more 
money from tourism than from consumptive use (SRRA TC 1998). There is also 
considerable potential for value-added income from crocodile leather if quality tanneries 
are developed in Australia (SRRA TC 1998). 

Extensive and long-term monitoring of crocodile populations has revealed no evidence of 
decline in numbers since commercial harvest recommenced in the early 1980's; in fact 
numbers have steadily increased (Webb et al. 2006; PWSNT 2005). Current harvesting 
levels are ecologically sustainable and there is strong evidence that ranching of crocodile 
eggs and hatchlings from the wild has conservation benefit by promoting the preservation 
of wetland habitats (SRRATC 1998; PWSNT 2005). 

A number of financially successful Aboriginal wild harvest and ranching enterprises exist 
in the Northern Territory. On some communities the crocodile industry represents the 
major economic enterprise. Cost of compliance with government regulations and royalty 
payments (see Appendix 1) are a major concern and impediment to industry growth 
(SRRATC 1998). Despite this there is significant ecological potential for expansion of 
the Australian crocodile industry (Stirrat et al. 2001). There is also potential for 
significant ongoing and additional Aboriginal involvement (Webb et al. 1996). 

The Australian crocodile industry therefore represents a large, highly successful industry 
based, at least in part, on wild harvest. Aboriginal involvement is strong, and many 
enterprises are Aboriginal owned and/or managed. The current crocodile industry also 
provides social and cultural benefits to Aboriginal people, and is scientifically 
demonstrated to be environmentally sustainable. 

4.3 Terminaliaferdinandiana (gubinge) Enrichment Production in Northern 
Australia 

Terminalia ferdinandiana is commonly known as billygoat plum, bush plum or Kakadu 
plum in the Top End and gubinge in Western Australia. This tree is a member of the 
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Combretaceae family and stands between 4 and 1 0 m tall. It is a spreading, deciduous 
tree that produces 1.5 to 2.5 em smooth, fleshy, ovoid fruits with a large woody seed in 
the wet season between March and June (Brock 1988). The species is endemic to 
Australia and occurs naturally in the Top End of the Northern Territory and the Kimberly 
region in Western Australia (Gorman & Whitehead 2006). Terminaliaferdinandiana fruit 
is a traditional food of Aboriginal people (Cunningham et al. 2007a). Although it may not 
have been a staple food it is recorded as being consumed in large quantities by children 
and adults while on bush food collecting trips (Woods 1995). Today T. ferdinand ian a 
fruit is used commercially as a minor ingredient in a variety of foods, including jams, 
chutneys, sauces, drinks and in cosmetics (Graham & Hart 1997; Ahmed & Johnson 
2000; Gorman & Whitehead 2006). Terminaliaferdinandiana fruit is robust, readily 
transportable, with a relatively high market value and potential for Fair Trade 
certification (Garnett eta!. 2007). The fruit has a subtle taste, however its enormous 
nutritional and pharmaceutical potential comes from the fact that it is one of the richest 
natural sources of Vitamin C in the world, and has exceptional antioxidant properties 
(Woods 1995; Graham & Hart 1997). Analysis of T.ferdinandiana fruit found that the 
edible flesh consisted of an average of 3.5 %, and up to 5.5% Vitamin C (Woods 1995). 
Levels vary depending on the time of picking and other environmental factors. 
Terminaliaferdinandiana fruit has long history of Aboriginal use as food and medicine 
(Garnett eta!. 2007). This history of use meant that the Therapeutic Goods 
Administration readily approved the vitamin C sourced from its fruit for use in 
complementary medicine, which is currently its largest market. A small industry based on 
T. ferdinandiana fruit has built up since commercial harvest began in 1996 (Cunningham 
et al. 2007a). This industry is based mainly on fruit harvested from the wild, with over 
1,000 Aboriginal people involved in harvesting in northern Western Australia in 2002 
(Cunningham et al. in press 2007). 

A study undertaken by the Bawinanga Aboriginal Corporation (BAC), located in West 
Amhem in the Northern Territory, on wild harvest of T.ferdinandiana fruit found it to be 
both economically and ecologically unsustainable (Robins 2007). This was due to the 
lack of basic facilities such as refrigeration and transport and also because of ecological 
damage caused by local over-harvest in close proximity to settlements (Robins 2007). 
The BAC concluded that horticultural production, with some enrichment plantations 
around communities, was the only viable option for commercial development (Robins 
2007). When demand for T ferdinandiana fruit exceeds supply, local over harvest can 
have the effect of compromising customary use and causing damage to soils (Garnett et 
al. 2007; Cunningham eta!. 2007a). There is also concern from local communities about 
the effect of wild harvest on seedling recruitment and on native animals that eat T 
ferdinandiana fruit (Garnett et al. 2007). Traditional owners in the Top End reported 
particular concern about the effect of fruit harvest on Calyptorhynchus banksii (red-tailed 
black cockatoo) (Garnett eta!. 2007). To reduce pressure on wild populations and 
provide the basis for an economic industry the Coles Indigenous Food Fund is fmancing 
the establishment of mixed plantations of T ferdinandiana around outstation 
communities in West Amhem (Robins 2007). Plantations of bush food plants have also 
been established near some remote Aboriginal communities in Western Australia 
(Courtenay pers. comm. 10/06/2007; Garnett et al. 2007). 
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Whitehead (2003 & eta!. 2006) report a more positive ecological outcome of the wild 
harvest ofT. ferdinandiana. They report few threats to wild populations at current levels 
of demand, given the widespread abundance of wild stands. These stands produce tens of 
thousands oftonnes of fruit annually. Whitehead eta!. (2006) also concluded that 
enrichment plantations near outstations and settlements would alleviate problems oflocal 
over harvest. 

A commercially oriented study undertaken by Woods (1995) reported that trees under 
semi-cultivation performed better in terms of fruit yield than trees in natural stands. 
Enrichment and horticultural trials are being undertaken at Kimberley T AFE in Broome 
where local Aboriginal people are undertaking both irrigation and slashing around trees 
in natural stands (Courtenay pers. comm. 1 0/06/2007). These enrichment trials have a 
view to economic enterprise development for local people. However the project began as 
horticultural production of plants in community gardens to provide harvestable products, 
decrease degradation from wild harvest near communities and increased consumption of 
healthy fresh, local and traditional foods (Courtenay pers. comm. 1 0/06/2007). 

Successful enrichment requires the installation of efficient irrigation systems to ensure 
plant growth at densities higher than in the wild and to produce an increased reliable 
yield (Courtenay pers. comm. 10/06/2007). Slashing to reduce fuel loads also helps 
control fire, thereby contributing to improved land management. Woods (1995) provides 
an economic assessment of horticultural production of fruit calculating an 18.6 % return 
on investment at 1995 market prices. 

Harvesters wishing to engage in industries based on T. ferdinandiana currently have to 
negotiate a "dense thicket" oflegislation including permits, frequent reporting and the 
payment of royalties (Cunningham et al. 2007a, page 23). Applications for permits in the 
Northern Territory are erratic despite continuous market demand for fruit. This may be 
because most harvest occurs on private and Aboriginal land where royalties are not 
payable. In addition enforcement of the permit system is limited (Cunningham eta!. 
2007a). In 2006 PWSNT issued four new permits for the commercial harvest ofT. 
ferdinandiana, making a total of seven valid permits for that year. According to PWSNT 
records the total weight of fruit harvested from the wild in 2006 was approximately 
25,010 kg, with $1 per kg paid in royalties to NTG from a portion of those permits13 . 

Harvesters are currently paid around $20 per kg for sorted, quality fruit. Expert pickers 
can pick 1 kg per hour and royalties equate to about 5 % of the total value of the fruit, not 
including the costs for harvesting (Garnett eta!. 2007). Terminaliaferdinandiana is not a 
protected plant, which means there is no requirement for permits to export to other states 
and territories in Australia. However, ongoing or expanded commercial use will 
presumably be regulated through a management plan written under the Territory Parks 
and Wildlife Conservation Act 2000. This plan would aim to ensure harvest is 
ecologically sustainable (Cunningham eta!. 2007a) 

13 Harvest of native species on private or Aboriginal land does not require the payment of royalties. 
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If farmers were to consider T. ferdinandiana production on a purely commercial basis, 
they may consider establishing plantations in Queensland where the trees do not occur 
naturally (Garnett 2007 in press). Therefore no Aboriginal interest in the trees would be 
recognised and no licensing fees or royalties would apply. This would totally eliminate 
any benefit to Aboriginal people on whose knowledge this use is based. There is also the 
danger ofT. ferdinandiana being grown overseas, which would result in loss of income 
and industry for Aboriginal people in Australia (Garnett et al. 2007). 

Garnett et al. (2007) anticipate that most fruit will continue to come from wild harvest in 
the Northern Territory and reports that Aboriginal people have a preference for wild 
harvest. This may limit industry growth because of variability in quantity of supply, and 
sustainability issues. At current levels the wild and enrichment harvest ofT. 
ferdinandiana fruit may have some local negative environmental impacts. However, the 
development of plantations near communities is addressing this problem. The current 
industry offers significant economic, social and cultural benefits to a small number of 
Aboriginal people but there is significant risk that these benefits may be lost if 
horticultural development or overseas production increases significantly. 

4.4 Macro pus species (kangaroo) Enrichment Harvest in the Rangelands 

"The kangaroo industry enjoys widespread support from Australian ecologists, many 
believing it provides both an essential environmental management tool as well as 

pointing the way forward for a more sustainable use of our arid grazing rangelands." 
John Kelly (2004, page 1) 

Nowhere in the literature have I found kangaroo harvest described as enrichment 
production, therefore an explanation of why I have done so follows. 

Aboriginal people have harvested kangaroos for many thousands of years. Even though 
the larger species of kangaroos were not abundant at the time of European colonisation 
they were an important source of fresh meat and skins to the early white settlers 
(Thomsen et al. 2006). The development of a successful pastoral industry meant the 
widespread introduction of watering points and control of the dingo across the arid 
grazing rangelands. These changes caused a proliferation in kangaroo numbers including 
Macropus rufus (red kangaroo), Macro pus giganteus (eastern grey kangaroo), Macro pus 
fuliginosus (western grey kangaroo) and Macropus robustus (wallaroo/euro ). These 
species are all harvested commercially today. By the 1960's these larger kangaroos were 
in such high numbers they were causing damage to crops and competing for pasture to 
such an extent that farmers were culling kangaroos as 'agricultural pests'. Commercial 
kangaroo hunters were employed to take kangaroos for skins and pet meat (Webb 2003). 
The introduction of water storage into the environment effectively 'enriched' the 
kangaroo's habitat allowing these areas to support a greater density of animals. Today the 
kangaroo industry plays an important role in managing total grazing pressure on the 
rangelands. This is because the combined impact of sheep and kangaroos 14 threatens the 

14 Other introduced herbivores such as rabbits also contribute to total grazing pressure on the rangelands. 
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ecological integrity of the region (SRRATC 1998). Even though the increase in kangaroo 
numbers was not caused by intentional enrichment of their habitat, I have classed the 
kangaroo industry in Australia as enrichment harvest as their increase in numbers is 
caused by human activity. 

Good pasture management is entirely dependent on farmers' ability to control kangaroo 
populations. If farmers were not allowed to engage shooters to undertake commercial 
harvest, uncontrolled culling would take place to reduce competition for pastures. By 
assigning an economic value to the kangaroos the long-term survival of species in 
Australian rangelands is more certain. In all states all kangaroo species are protected, 
with only a specified number of super abundant species taken under a commercial 
harvesting licence or pest destruction permit (SRRA TC 1998). 

The commercial harvest ofkangaroos occurs in Queensland, New South Wales, South 
Australia, Western Australia and Tasmania. Kangaroo meat is used for human 
consumption and pet food, and the skins for exceptionally high quality, low weight and 
high tensile strength leather products, such as footwear and clothing (Thomsen et al. 
2006; SRRATC 1998). Kangaroo meat is consistently low in fat giving it a long shelf 
life, and making consumption good for people with high cholesteroL Being harvested 
from the wild, means that kangaroo products are free from chemical residues and low in 
contaminating bacteria (SRRATC 1998). Marketing of kangaroo meat for human 
consumption has suffered from negative publicity from animal activists, especially in 
overseas markets. This is slowly changing both here and overseas through directed 
marketing campaigns by industry bodies aiming to improve its reputation (SRRATC 
1998). The current harvest produces an excess of meat, however the market for kangaroo 
leather exceeds supply. 

The commercial kangaroo industry has widespread support from Australian ecologists. It 
is regarded as "an essential environmental management tool", as well as being seen as a 
more environmentally sustainable use of our arid grazing rangelands (Kelly 2004, page 
1). In 2003 the annual sustainable quota of animals for harvest was estimated to be 6.55 
million (Environment Australia 2003). It is argued that there are more kangaroos now 
than at the time of European settlement, and annual harvest is usually only 60 % of the 
set quota (SRRATC 1998). The kangaroo industry contributes $230 million annually to 
the Australian economy and employs at least 4,000 people (SRRATC 1998; Thomsen et 
al. 2006). It is also one of the most tightly regulated industries in the country with 
populations and harvest quotas tightly controlled and monitored by a range of 
government agencies. In fact, kangaroos are one of only a very few populations of wild 
animals in the world subject to an annual population survey (Kelly 2004). Kangaroo 
harvest has a 40-year record of sustainable utilisation. 

The industry faces a number of constraining factors including (SRRATC 1998): 
• the high cost of processing, transport and regulatory compliance; 
• lack of awareness by consumers; 
• negative campaigning by animalliberationists; and 
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• the fact that many people see kangaroos as pests rather than a resource to be 
utilised. 

A review of Aboriginal perspectives on the kangaroo industry in South Australia and on 
kangaroo management generally reveals that Aboriginal people are not currently involved 
in the kangaroo industry or in management decision-making processes, despite their 
strong cultural links to the species (Thomsen et al. 2006). South Australia is the only 
state that makes reference to Aboriginal interests in their Kangaroo Management Plan; 
however this does not translate into practice (Thomsen et al. 2006). Although some 
Aboriginal people are precluded from involvement in kangaroo harvest because of strict 
cultural protocols, Aboriginal people from other regions expressed interest in developing 
enterprises based on kangaroo harvest (Thomsen eta!. 2006). Many also expressed 
interest in being involved in decision making about kangaroo management. For 
Aboriginal people the benefits of eating kangaroo meat go beyond its nutritional quality, 
as it is also linked to spiritual and cultural traditions. In South Australia it has been 
reported that Aboriginal people are accepting of commercial harvest if they can be 
involved, and that the kangaroo industry can also benefit from market advantages of 
Aboriginal involvement by demonstrating social and cultural sustainability (Thomsen et 
al. 2006). 

The kangaroo industry is a large, financially successful and environmentally sustainable 
industry. However, it currently offers no benefits or opportunities for Aboriginal 
involvement, despite documented interest by Aboriginal groups in industry involvement 
or management decision-making. Further growth in the industry has the potential to 
provide culturally appropriate employment for Aboriginal people across Australia's 
grazing rangelands. This involvement would be an appropriate way to begin to involve 
local Aboriginal people in kangaroo management. 

4.5 Duboisia species (pituri15) Horticultural Production in Southeast Queensland 

The genus Duboisia, in the Solanaceae family, is comprised of shrubs with narrow 
pointed leaves that contain potent alkaloids16 (Urban 2004). Aboriginal people in central 
Australia traditionally used Duboisia hopwoodii, as a stimulant and in larger doses as a 
narcotic (Watson 1983). The leaves, mixed with ash from particular Acacia species, are 
recorded as being used like chewing tobacco or to relieve stomach pain (Foley 2006a). 
Chemical analysis of Duboisia leichhadtii and Duboisia myoporoides, and hybrids of the 
two, has revealed that the leaves contain a source of scopolamine and atropine. These are 

15 'Pituri' made from Duboisia species should be distinguished from the more modem use of the term, 
which refers to the Nicotiana genus. In recent years non-Aboriginal people have used the term 'pituri' to 
describe Aboriginal use of the Nicotiana genus in central Australia (Watson 1983). 
16 The Oxford Dictionary (2007) defines an alkaloid as a nitrogen-containing naturally occurring 
compound, produced by a large variety of organisms, including fungi, plants, animals, and bacteria. Many 
alkaloids have pharmacological effects on humans and other animals. 
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alkaloids used in the production of the anti-spasmodic drug Buscopan®17• Plantations of 
the hybrid between Duboisia leichhadtii and Duboisia myoporoides are grown in 
southeast Queensland and since 1980 have supplied the bulk of the worlds scopolamine 
market (Foley 2006a). In 2002 one thousand tonnes of Duboisia leaf was produced and 
exported from Australia. This was worth more than $6.5 million (Foley 2006a). Smaller 
amounts are produced in Brazil (300-600 tonne annually), India and Pakistan 
(Cunningham eta!. in press 2007). The gross value of the Duboisia crop in 1992 was 
estimated at US$2 million; the value of extracted alkaloids, with almost all extraction 
occurring in Germany and Japan, was about US$15 million; and sales ofthe final product 
estimated between US$100-150 million. The export of raw materials and the subsequent 
import of the processed, value-added product is not unique to Duboisia. Foley (2006a, 
page 57) describe it as "a scenario all too familiar in Australia". The current industry 
offers no benefit at all to Aboriginal people. There is also the danger of the total loss of 
control of the industry overseas as a German company, Boehringer owns the 
biotechnology patents relevant to Duboisia (Foley 2006a). 

There is only a small amount ofliterature available on the Duboisia industry in Australia. 
Nevertheless I have included this case study because it provides as a good example of a 
native Australian plant product produced by intensive horticulture that currently offers no 
opportunity for Aboriginal involvement. Most of the profits from the sale of final 
products made from Duboisia remain overseas and there is a real threat that overseas 
production could out-compete Australian product. It is a similar story for Australian 
Eucalyptus oil production, with most grown and processed overseas (Cunningham et al. 
in press 2007). The Duboisia industry highlights the need for careful planning and 
introduction of plant breeder's rights and protection of intellectual property to retain 
benefits in Australia and increase the opportunities for Aboriginal involvement. It is 
important to remember that the pharmacological basis of the Duboisia industry originated 
in traditional Aboriginal use. 

4.6 Dromaius novaehollandiae (emu) Farming 

Dromaius novaehollandiae (emus) are large flightless birds that can grow up to 2 m tall, 
weigh 50 kg and are a common, highly mobile, endemic species distributed throughout 
Australia (Marchant & Higgins 1990). Aboriginal people traditionally hunt emus for meat 
and leather, and use the birds' prized fat for a variety of medicinal purposes. For 
example, emu fat is used for treating bums, in the preparation of skin ointments and for 
polishing wooden implements. Today emus are most abundant in the sheep pastoral 
regions of Australia, especially those areas protected by the dingo fence18 (SRRA TC 
1998). Commercial emu farming began in Australia in the 1980's, both by private 
enterprise and also Commonwealth Government sponsored Aboriginal community 
enterprise. The industry has experienced big fluctuations in market demand and economic 

17 Buscopan is the trading name for a prescription drug called Butylscopolamine, used to treat pain and 
discomfort caused by abdominal cramps or other spasmodic activity in the digestive system (Buscopan 
Website 2008). 
18 The dingo fence was erected to protect Australia's main sheep producing areas from excessive predation. 
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success since then. In 2004 there were approximately 50 licensed emu farms across all 
states, except Northern Territory and the Australian Capital Territory, with a production 
value of around $1 million (Foster eta!. 2005; Goulding et al. 2007). This represents a 
significant drop from 1,330 licensed farms holding over 80,000 emus in 1998 (SRRATC 
1998). This drop in farm numbers is attributed to drought and market factors (Goulding et 
a!. 2007). There is also the issue of competition from overseas production as there are 
more emus in farms overseas than in Australia (SRRA TC 1998; Goulding et al. 2007). 

The economic viability of the emu industry depends upon returns from all of its three 
products; meat, leather and oil (SRRATC 1998). Emu meat has a low fat content of 
between 1.7 and 4.5 %, and is increasingly being used in overseas and domestic gourmet 
markets where current demand exceeds supply (SRRATC 1998; Goulding eta!. 2007). 
The production of emu meat is hampered by high costs of transportation and slaughter 
(MacNamara et al. 2003). Emu leather is fine, supple, durable and easy to work. It has an 
attractive pattern and good colour retention suited to garment and accessory 
manufacturing (SRRA TC 1998; Goulding et al. 2007). The Australian industry however 
faces competition from overseas producers and from other leather such as that from the 
ostrich (MacNamara eta!. 2003). Emu oil, refined from the fat, is renowned for its anti
inflammatory properties and is used in pharmaceutical, health care, veterinary, and 
aerospace industries. However the secondary refining necessary to make some of the 
products used in these industries is not currently available in Australia (SRRATC 1998). 
Interstate and overseas markets fluctuate from year to year and there is currently an 
oversupply of all emu products. Frozen fat and skins have been stockpiled in Australia 
and only about one third of emu skins are used (SRRATC 1998; Goulding eta!. 2007). 
Other problems that contribute to unreliable economic viability of emu farming include 
(SRRATC 1998; MacNamara eta!. 2003; Goulding et al. 2007): 

• an extremely erratic market; 
• lack of market development; 
• limited access to abattoirs and processing technologies and facilities; 
• the cost of regulatory compliance, permit requirements and licence fees; 
• competition from overseas producers and from other types of leather; and 
• negative press from animal welfare groups. 

Harvesting and ranching of wild emu is now prohibited in all states. There are also some 
suggestions that wild emu meat is inferior to farmed meat, and that wild birds are 
unsuited to farming (SRRATC 1998). In some areas wild emus can occur in very large 
numbers causing damage to crops and fences. Culling is sometimes carried out under 
licence but it is illegal to then use the birds commercially, so culls are often left to waste. 
The biggest environmental threat from emu farming is the effect that captive bred birds 
would have on wild populations if they were accidentally or deliberately released into the 
wild. Selective breeding of larger more docile emus for farming could negatively impact 
wild gene pools (SRRA TC 1998). However, a study by Hammond eta!. (2002) reported 
little evidence of genetic differences between farmed and wild birds in Western 
Australian populations. Emus are not under threat in any state or territory, and the Emu 
Association of Queensland suggests that because emus require shade, emu farming is 
much more compatible with landcare than other kinds of farming (SRRATC 1998). 
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There have been a number of emu farms developed by Aboriginal community groups 
both in Western Australia and Queensland, and some employing Aboriginal people; these 
farms have had varying degrees of financial success (SRRA TC 1998). However 
generally, Aboriginal people are gaining only little benefit from commercial emu farming 
in Australia. 

4. 7 Analysis 

These case studies show that industries based on native species have very different 
economic, social, cultural and environmental outcomes. The key issues and main limiting 
factors surrounding each of these industries is summarised in table 2. The differences 
between the industries have come about because of differing market factors, history, 
successful Aboriginal involvement and limiting factors particular to the use of each 
species. Both the Acacia seed and C. porosus wild harvest industries currently provide 
significant economic benefit to remote Aboriginal communities. They also provide 
significant social and cultural benefits to participants and are environmentally 
sustainable. The two enrichment case studies, T. ferdinandiana and kangaroo industries 
are very different; T ferdinandiana currently provides economic opportunity to 
Aboriginal people but the kangaroo industry has no Aboriginal involvement at present. 
The Duboisia and emu intensive production case studies show the limited success of this 
type of approach to production for Aboriginal involvement and management. Perhaps this 
is because they offer few or no social and cultural benefits. It is possible that social and 
cultural factors are important in determining the level and success of Aboriginal 
involvement in enterprises? 

For the six species that I have used as case studies the social and cultural benefits for 
Aboriginal people are greater from involvement in wild harvest, than from intensive 
production, while the enrichment case studies fall somewhere in between the two (see 
Table 2). All of the case studies examined have few if any negative environmental 
impacts, but the potential for positive environmental outcomes appear to be greater from 
wild harvest and enrichment than from intensive production enterprises. 

A possible reason for the difference in Aboriginal involvement between the crocodile 
industry and the kangaroo industry is location and access to suitable habitat. Crocodile 
habitat is often remote and therefore readily accessible by Aboriginal people living in 
nearby remote communities, whereas large numbers of kangaroos occur in pastoral 
regions that are generally occupied by non-Aboriginal people. The contrast in 
environmental outcomes between the kangaroo and emu industries occurs because 
kangaroos cannot be bred in captivity, emus cannot legally be harvested from the wild 
and there are significant environmental advantages of reducing wild kangaroo numbers 
through commercial harvest. 

The cost of regulatory compliance is a limiting factor that is common to all of the case 
studies, except T. ferdinandiana. This could be because the legislation has not yet caught 
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up with enrichment production enterprises for this species, as enrichment as an approach 
to bush food production is relatively new in Australia. Remoteness is also a limiting 
factor to most of the industries I have considered here. I have included the captive 
breeding of C. porosus in Table 2 as it is interesting to note that this industry is one that 
succeeds in three different approaches; wild harvest, ranching and captive breeding. 
Crocodylus porosus therefore serves as a good comparison between the extremes of 
production. It appears from this analysis that benefits to Aboriginal people are greater 
from C. porosus wild harvest enterprises than from intensive production, but it is unique 
that there is Aboriginal involvement at all levels of production at the same time. The C. 
porosus industry shows that industries based on a native species can successfully and 
sustainably co-exist in more than one production strategy and provide sustainable 
benefits to Aboriginal people. It is possible that location, remoteness and individual and 
community capacity define which production strategy is most appropriate for specific 
communities or individuals. 
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Table 2: Summary of Issues and Main Limiting Factors of the Case Studies. 

Species Economic Social Issues Cultural Environmental Environmental Industry Main References 
Production Sustainability Sustainability Impacts Benefits Limiting 
Strategy Factors 
Acacia (wattle) -Provides economic -Provides -Relies on use ofTEK, -None/unknown -Encourages -Ageing harvesters, NPYWomen's 

seed opportunity to remote employment for encourages transfer of Aboriginal people to young people not Council2003; Yates 

Wild Harvest Aboriginal communities Aboriginal women in skills and knowledge to be on country interested (low $ return pers.comm. 2007 
especially women remote areas ofNT young people -Provides incentive for for effort) 

habitat conservation --Costs of regulatory 
compliance& 
remoteness 

Croco(/ylus -Provides economic -Provides -Relies on use ofTEK, -None -Provides incentive for -Cost of regulatory Webbetal. 1996; 

porosus (salt- opportunity to remote employment and encourages transfer of habitat conservation compliance, SRRATC 1998; 
Aboriginal communities income for remote skills and knowledge administration & PWSNT2005 

water crocodile) Aboriginal people in remoteness 
Wild Harvest NT, WA&Qld -limited access to 

abattoir and tanning 
facilities 

Crocodylus -Provides significant -Removes problem -Only limited benefit -No direct impacts on -None, but may --Cost of regulatory 

porosus (salt- income through sale of animals from goes back to Aboriginal habitat, some contribute to compliance & 
products in Austnlia and recreational areas people environmental understanding of administration water crocodile) overseas plus tourism pollution and impacts species 

Captive Breeding through need for large 
amounts of feed 

Terminalia -Provides economic -Provides -Relies on use ofTEK -Some local over -Provides incentive for -Remoteness Woods 1995; 

ferdinandiaua opportunity to remote employment for harvest and soil habitat conservation -Low $return for effort Cunningham et a/. 
Aboriginal communities Aboriginal people in damage near 2007a; Garnett eta/. 

(gubinge) -Some evidence locally NT&WA communities 2007 
E~ru·-~chn~tJ11 unsustainable 

Macropus sp. -No benefits to Aboriginal -No benefits to -Aboriginal people -None -Reduced grazing -Lack of marketing SRRATC 1998; 

(kangaroo) people Aboriginal people have no input & don't pressure on pastoral suppmt from govt Thomsen et a/. 2006 
-Benefits like to see animals land -Negative image 

_F.~ndcJ~inenJ pastoralism as culled to waste -Low price for product 
Harvest kangaroos seen as 

A 
-Cost of regulatory 

pests compliance 

Duboisia sp. -No benefits to Aboriginal -Enterprises and -Use relies on TEK but -Minimal impact of -None, may contribute --Competition from Foley2006a 

(pituri) people plant breeder's rights production does not clearing the land to understanding of the overseas producers 
-Most economic benefit owned by non- species -Potential loss of 

Horticulture goes overseas Aboriginal people industry overseas 
overseas 

Dromaius -Returns variable, e1ratic -Little benefit or -Use relies on TEK but -Some environmental -None (has potential -Lack of market Goulding eta/. 2007; 

novaelwlla11diae ~minimal successfill Aboriginal production does not impacts through feed for pastoral lease development MacNamara eta/. 
Aboriginal involvement involvement -Little or no benefit production diversification) -High cost of 2003 

(emu) goes to Aboriginal -Potential for stock administration, 
Captive Breeding people returned to wild compliance, transpmt, 

slaughter & processing 
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4.8 Factors for Success 

There has been considerable research into the commercialisation of wildlife in developing countries. 
This is particularly evident in countries where millions of people rely on the harvest of wild non-timber 
forest products (NTFP) for subsistence, cultural purposes, trade or income generation, and where these 
resources are under ecological threat from harvest. In the last two decades, the commercial use of 
wildlife has been promoted as (Ticktin 2004; Newton et al. 2006; Belcher & Schreckenberg 2007): 

• a positive approach to rural development; 
• a strategy to reduce rural poverty; and 
• an economic incentive to conserve biodiversity and achieve sustainable management of natural 

resources. 
However, commercialisation ofNTFP is often not successful at achieving these goals (Marshall et al. 
2003; Newton eta!. 2006). Marshall et al. (2003) suggest that product marketing and sales are the most 
constraining factors to overall success. There is a lack of development of suitable models to analyse the 
success of the commercialisation ofNTFP for local people, both overseas and in Australia. 

Models designed to review the success of industries based overseas (such as Marshall et al. 2003 and 
Newton eta!. 2006) are useful, but they are not directly transferable to Australian case studies for a 
number of reasons including: 

• the different social, cultural, environmental and political background and issues; and 
• the fact that we have a relatively strong and accessible welfare system in Australia. 

Labour costs are high in Australia and our strong welfare system means Aboriginal harvesters have a 
choice between gaining income from labour intensive harvest of bush produce or receiving welfare 
payments, both of which bring similar financial gains in many cases. This makes enterprise 
development based on native species in Australia quite different to the total dependency on wild 
resources many poor people experience in rural areas in developing countries. These differences 
between Australia and other countries are further discussed in chapter 5 .1. 

Gorman et al. (2006) report on the selection of native plants for trial commercial wild harvests in the 
Top End of the Northern Territory. They state that plants were first selected by ranking them according 
to their commercial potential using the factors for success derived from Marshall et al. (2003). The 
resulting list of plants was then narrowed down to four in consultation with Aboriginal community 
groups, to discover which had well-established use in Aboriginal communities. This ensured that there 
was (Gorman et al. 2006): 

• good local knowledge of plant or animal resource distribution and availability; 
• no cultural prohibitions on use; and 
• sufficient abundance to permit sustainable harvest. 

Terminalia ferdinandiana ranked high in the analysis because of its existing market, ease of picking 
and storage, common and widespread distribution and lack cultural objections to commercial use. 

In Table 3 I have attempted to analyse factors for success for the six case studies described in this 
chapter. To do this I have adapted factors for success from two Australian papers, Gorman et al. (2006) 
and Cunningham et al. (in press 2007), and applied them to each case study. I have adapted factors 
from the Australian literature as they have more relevance to Australian case studies than those from 
the international literature. To provide some objectivity to the analysis and attempt to discover exactly 
what factors contribute to success, I have used a ranking system developed by Marshall (et al. 2003) to 
give each factor a score from 1 (very unsuccessful) to 4 (very successful) according to information 
from a range of literature. The factors are not weighted according to importance therefore totals should 
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be viewed with caution. However enterprises cannot be sustainable without some financial success 
therefore the higher number of economic factors giving more weight to economics in overall totals is 
deliberate. Values are approximate only, due to the relatively small amount of literature available on 
some of the case studies. This analysis is an attempt to review each case study to reflect the success of 
the production strategy used, i.e. wild harvest, enrichment or intensive production. 

Table 3 shows that the enrichment harvest ofkangaroo species scored the highest average value (3.3) 
for economic and market factors for success, while industries based on T. ferdinandiana, C. porosus, 
Duboisia, and Acacia all had similar values for economic and market factors (2.8-3) with Dromaius 
novaehollandiae scoring the lowest (2.1 ). The analysis of economic and market factors does not 
necessarily reflect success in dollar terms (although the kangaroo industry has the highest annual 
turnover) but takes into account a number of other factors relating to economic sustainability and 
market factors. High labour costs affect all business in Australia, especially those that face competition 
from overseas. All of the products examined here show good to very good average values (3-4) for 
shelf life, existing markets (except emu) and sufficient quantities of raw products available to meet 
market demands. However, they all show little or no success at local value adding (with the exception 
of Acacia with a value of 3 ). The wild harvest industries showed low scores for proximity to markets 
and all of the industries scored low values for industry certification (with the exception ofT. 
ferdinandiana). The analysis of cultural and social factors for success reveals that success generally 
decreased with increasing intensity of production; with C. porosus (3.8) higher than both Acacia (3.4) 
and T. ferdinandiana (3.2), then Duboisia species (3), Macro pus species (2.8) and D. novaehollandiae 
(2.8). All of the case studies are industries based on TEK and none is reported in the literature to cause 
any major conflict with Aboriginal subsistence use of those species. The case studies in this analysis 
reflect that wild harvest and enrichment approaches to production are better suited to the aspirations, 
skills and knowledge that many Aboriginal people have. It also indicates the lack of successful 
Aboriginal involvement in more intensive production enterprises. 

The environmental factors for success reveal higher values for the animal case studies than the plants. 
C. porosus and kangaroo species scored the highest average values for environmental factors for 
success (4 and 3.6 respectively) followed by D. novaehollandiae (3.1), Acacia (2.8), T.ferdinandiana 
(also 2.8) and finally Duboisia species (2.6). This most likely reflects the greater investment in research 
and monitoring that has gone into the larger native animal industries and perhaps the greater public 
concern for animal welfare that prompts greater investment in thorough monitoring programs. All 
industries were considered ecologically sustainable as they are based on species that are currently 
widespread, abundant and available in sufficient quantity to meet current demand. 

Overall average values, incorporating all of the economic, social, cultural and environmental factors for 
success reveal the following scores: 

C. porosus wild harvest 3.3 
Macro pus species enrichment harvest 3.3 
T. ferdinandiana enrichment production 3 
Acacia species wild harvest 2.9 
Duboisia species horticultural production 2.8 
D. novaehollandiae captive breeding 2.5 

The high average values for the C. porosus and kangaroo industries reflect the widespread and 
abundant distribution of the species, the environmental sustainability of harvest, contribution of the 
industries to conservation ofhabitats, reliable market, long shelf life, strict monitoring, willing 
harvesters, 'clean and green' image and the fact that harvest does not impact on the subsistence use of 
those species. "While the lower values for the Duboisia and D. novaehollandiae intensive production 
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enterprises reflects the lack of Aboriginal involvement in these industries (presumably because of the 
lack of social and cultural benefits offered by those industries), lack of value adding, competition from 
overseas and high labour costs. 

The Acacia species and C. porosus industries provide good examples of how wild harvest can provide 
economical benefits to Aboriginal people on a large scale in the case of the crocodile industry, and on a 
small scale in the case of Acacia species. These industries are ecologically sustainable and promote 
Aboriginal knowledge, culture and language use. Enrichment industries are in their infancy in Australia 
and I believe have the greatest potential to benefit Aboriginal people and communities but only with 
careful planning and development of appropriate policy and legislation to prevent the high risk of 
benefits going overseas, as is the case for the Duboisia industry, or to non-Aboriginal people, as is the 
case for the current kangaroo industry. Captive breeding and horticultural production industries 
currently offer little benefit to Aboriginal people, which matches reports of the failure of intensive 
production enterprises in Aboriginal communities in the past (Cunningham et al. 2007a). 
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T bl 3 S a e : ~ F t ummary or ac ors ~ s or uccess o f h c t e ase s d' tu 1es. 
Acacia sp. C.porosus T. ferdinandiana Macropus sp. Duboisia sp. D. novae/wllandiae 

Species (wattle) (salt-water crocodile) (gubinge) (kangaroo) (pituri) (emu) 

Method of production Wild Harvest Wild Harvest Enrichment Enrichment Horticulture Captive Breeding 
Approximate value to Australia$ million/year Unknown $5 (2004)" unknown $230 (2006)" $6.5 (2002t $I (2004)" 

Economic/Market 
Current economic success a,c,o,e 3 4 3 4 3 2 
Absence of over regulation° 4 1 3 3 4 2 

Attracted investment 2 4 3 4 3 2 

Local value adding0 ' 0 3 3 2 3 1 2 
Existing market" 3 4 4 3 4 2 
Long shelf life (vs. comparable products)c,e 4 3 4 4 4 3 
Sufficient quantity to meet market demandc,e 4 4 2 4 3? 4 
Continuity of supply"·• l 3 2 4 4 4 
Proximity to marketsc,e I I 3 4 3 3 
Market availabilityc,e 4 4 4 3 4 2 
Clean/green imagec 3 4 4 4 2? 2? 
Marketacceptance0 3 3 4 3 4 2 
Industry certification c,e 2 3 2 3 2? 2 
Lack of competition from overseas producers c 

4 I 4 4 2 1 
Product differentiation c 

4 3 4 4 3 l 
Low labour costsc,e 1 1 l l l I 

Avera2e Value 2.8 2.9 3 3.4 2.9 2.1 
Social/Cultural 
Availability of willing harvesters c 

2 3 3 4 3 4 
Commercial use based on TEK0 4 4 4 4 4 4 
Does not impact on subsistence/cultural usee 4 4 3 4 4 4 

Economic benefits to Aboriginal people0 3 4 3 1 3? 1 

Other benefits to Aboriginal peoplec 4 4 3 1 1 I 
Average Value 3.4 3.8 3.2 2.8 3 2.8 

Environmental 
Ecologically sustainable0 4 4 3 4 4 4 
Quantity available to meet demand0 ' 0 3 4 3 4 3 4 
Contributes to conservation c 

3 4 3 4 2 2 

Community involved in monitoring 
c 

2 4 3? 2 2 2 

Industry well regulated by govemment0 I 4 1 4 2? 3 
Species widespread and abundantc,e 4 4 4 4 3 4 

Average Value 2.8 4 2.8 3.6 2.6 3.1 
Overall Average 2.9 3.3 3 3.3 2.8 2.5 

4=very successful, 3=successful, 2=unsuccessful, 1 = very unsuccessful 
References: 3SRRATC (1998), bFoster et al. (2005), CGonnan eta!. (2006), dFoley (2006a), •cunningham et al. (in press 2007). 



5.0 Discussion 

From the analysis of case studies and their factors for success we can see that industries that offer 
social, cultural and health benefits to Aboriginal people as well as economic benefits are the ones that 
attract Aboriginal involvement regardless of production approach. The Acacia and Crocodylus porosus 
wild harvest and Terminalia ferdinandiana enrichment enterprises have done this in Australia. 
However, there are a number of other complicating factors that contribute to the success or failure of 
enterprises based on native plants and animals and the first two sections of this last chapter will 
introduce some of these. This is followed by a general discussion and recommendations for the future. 

5.1 International Context 

The commercial use of native species is quite different for Aboriginal people in Australia than for 
people in many developing countries (Cunningham et al. in press 2007). Labour costs are high in 
Australia, we have a strong welfare system and financial returns from wild harvest are relatively low. 
This means that commercial wild harvest of native species in Australia could be said to be in direct 
competition with welfare and therefore enterprises based on native species are relatively uncommon 
(Cunningham et al. in press 2007). "Whereas in many developing countries in Asia, Africa and Latin 
America, where a number of native Australian tropical plant species can be grown, harvesters usually 
have little choice of alternative income generation. This is because although financial returns are low, 
harvest is still viable as it often represents an important source of household income for poor families 
(Gorman et al. 2006). 

Australian bush products compete in international markets with those from countries with lower 
production costs and the production of a number of Australian endemic species is well established 
overseas (Cunningham et al. in press 2007). In Australia there are a number of factors that hinder 
enterprise development or add to production costs including: 

• Australia's relatively small population that limits domestic market opportunities; 
• high costs of processing and transport due to remoteness of resources; and 
• fluctuations in natural productivity caused by variable rainfall and climate. 

However, Australia has several advantages over other countries including (Cunningham et al. 2007a): 
• a strong research capacity; 
• lower levels of corruption; 
• a successful biotechnology industry; 
• 'well-founded' commercial and intellectual property law; and 
• a high proportion of endemic plant and animal species. 

Australia's regulatory framework governing commercial use of native species is designed to minimise 
ecological impact. However the cost of compliance with sometimes-overzealous regulation and strict 
enforcement impedes successful enterprise development in some industries, even where ecological 
sustainabilityis not at risk (SRRATC 1998; Gorman et al. 2006; Cunningham et al. 2007a; Simpson & 
Chudleigh 2007). In developing countries there are many examples of over harvest causing resource 
depletion. This is because regulations are often weakly enforced in those countries, and much larger 
and poorer populations rely on diminishing natural resources (Gorman et al. 2006). On a global scale 
poverty is the greatest threat to sustainable wild harvest. Other threats include (Schippmann et al. 
2003): 

• breakdown of traditional controls; 
• loss of knowledge of sustainable harvest rates and practices; 
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• undefined land use rights; and 
• a lack oflegislative and policy guidance. 

In Australia, the biggest threats to environmentally sustainable harvest come from intensive 
commercial harvest by non-Aboriginal owned enterprises. These larger enterprises often offer little or 
no opportunity for Aboriginal involvement. For example, in fisheries there is high demand, and local 
cultural values of the resource are sometimes not considered in industry development. 

No native species currently commercially harvested in Australia are threatened; in fact wild harvest of 
some species has led to conservation of habitat and significant increases in numbers (Schippmann et al. 
2003). Crocodiles are a great example of this in Australia. 

Comparisons with international examples are useful, but the fundamental difference in Australia is the 
reason for involvement in enterprises based on native plants or animals. In Australia people are not 
immediately dependent on harvestable plant and animal resources for survival so reasons for harvesting 
are different. Wild harvest requires people to be on country and actively managing the land. This 
activity often results in social and cultural benefits that Aboriginal people are interested in, rather than 
just the nutritional or economic benefits (Altman 2001; NPY Women's Council2003; Garnett & 
Sithole 2007; Walsh et al. 2007; Cunningham eta/. in press 2007). This means that enterprises that 
offer social and cultural benefits as well as economic benefits are the ones that are going to attract 
Aboriginal involvement. 

5.2 Other Issues That Affect the Bush Food Industry 

"While there is potential for industries based on bush products, particularly those that benefit 
Aboriginal people, major challenges exist in the protection of endemic Australian genetic material, 

certification, supply reliability, producer associations and non-Indigenous competition. " 
Anthony Cunningham, Stephen Garnett and Julian Gorman (in press 2007, page 12) 

There are many broader issues that influence and often constrain the bush food industry in Australia, 
which go beyond the scope of this thesis. Some of these include: 

• intellectual property; 
• local and species specific environmental sustainability issues; 
• funding for research and industry and market development; 
• economic subsidies that apply to other agricultural industries; 
• globalisation of markets; 
• an uncaring Australian market who are more concerned about value for money than 

sustainability of production (Cunningham eta/. in press 2007); 
• difficulties associated with centralised regulation of small-scale enterprises that are spread out 

over large geographical areas (Gorman et al. 2006); and 
• property rights. 

It is not my intention to analyse the effects of each of these factors in detail but rather to introduce 
some of them for readers to keep in mind. 

Property rights are critical for many Aboriginal communities as many land claims are still being 
processed, which results in delays in development on those communities (Gorman et al. 2006). 
Intellectual property is a topical and largely unresolved issue, very important to the future of the bush 
food industry in Australia. Most modem use of Australian native species is based on traditional 
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Aboriginal ecological knowledge. However, Aboriginal people gain little benefit from the commerc 
use of native species. Problems arise because current protection of intellectual property does not 
adequately allow for Indigenous rights to Indigenous knowledge. Indigenous knowledge is describe 
"holistic and community owned" and therefore does not fit within current legislation on intellectual 
property (Marinova & Raven 2006, page 589). There are no mechanisms for Aboriginal people to g 
benefit from other peoples' use of traditional Aboriginal knowledge that is already in the public dm 
(Morse 2005). A great deal of ecological knowledge and information on traditional use of native 
species was published before the need for laws to protect Aboriginal rights to this knowledge were 
realised, and it is too late for many species (Cunningham et al. in press 2007). Australia's first exp< 
of the use and production of native species was eucalyptus oil, then sandalwood and macadamia nu 
for example. Today many patents on natural products derived from Australian endemic species and 
plant breeders' rights are held overseas. This means Aboriginal people have no access to benefits 
derived from the commercial use of those species (Cunningham et al. in press 2007). 

There are differences of opinion towards Government involvement in the bush food industry. 
Whitehead (2003) suggests that it is reasonable to expect the Government to invest in research to 
measure the ecological risks of wild harvest. Monitoring is expensive and time-consuming and wo1 
otherwise undermine the economic sustainability of individual harvest enterprises. The amount anc 
focus of Government investment in research, marketing and industry development is also an issue. 
Walsh et al. (2007) report that $900,000 of research and development funds are invested in central 
Australia alone, when only $500,000 in produce is traded every year. This is dramatically higher tr 
the standard 10% spent on research in many other industries (Walsh et al. 2007). One solution tot 
issue of investment in enterprises is an Indigenous Economic Development Scheme outlined by G1 
Australia (2007). This scheme includes Government tax incentives to stimulate investment from th 
private and corporate sectors. Gunya Australia (2007) predict that this would result in employment 
economic activity, as it has done in the film, mining and some rural industries. 

Another issue that may affect the bush food industry is the potential to combine income from bush 
harvest with income from payment for environmental services. The Australian Government has be 
to investigate payment for environmental services to remote landowners in biodiversity hotspots 
including Aboriginal land (Cunningham et al. in press 2007). How these payments could promote 
sustainable development and biodiversity conservation outcomes is a complex issue (see Garnette 
2007a). There is also exciting potential for carbon sequestration schemes. One example of this is 
undertaking ideal cool season burning regimes or re-vegetation programs (Law et al. 2007). These 
kinds of programs could run side-by-side and enhance bush food harvest enterprises. 

5.3 Conclusions 

The debate between wild harvest, enrichment and intensive production approaches to Aboriginal 
enterprise development based on native species is not easy to resolve. There is no one model that · 
suit all Aboriginal families or communities. There is a lack of scientific information, research and 
literature on Australian native plants and animals and on opportunities for commercial developme 
This is particularly the case for many native plant species and for products that have only recently 
available commercially. There is a diversity of strong opinions on Aboriginal issues including 
enterprise development in urban and remote areas and the role that Government should be playin~ 
However, there is consensus that commercial enterprises based on native plants and animals can r 
a positive contribution to improving Aboriginal livelihoods. A common feature in much of the 
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literature is a growing awareness of the multiple benefits of enterprise development based on native 
species in remote Aboriginal Australia; of the social, cultural, economic, health and environmental 
benefits that can result. 

From this analysis of the literature and these six case studies, it appears that industries based on wild 
harvest currently offer the most to Aboriginal people in terms of both economic and non-monetary 
benefits (Table 4). Evidence of benefits to Aboriginal people from horticultural production is limited. 
There is some concern that the trend toward intensive farming and horticultural production of bush 
food will mean the end of benefits to Aboriginal people in Australia (Morse 2005; Walsh et al. 2007), 
as cheaper mass production out-competes more expensive products harvested from the wild. Some 
authors have documented a preference by Aboriginal people who live in remote areas for involvement 
in wild harvest over horticultural enterprises (NPY Women's Council2003; Morse 2005; Garnett et 
a/.2007; Walsh et al. 2007). Many papers also document the lack of success by Aboriginal people in 
western style business enterprises such as farming and horticulture and suggest possible reasons for this 
(Sutton 2001; Morse 2005; Gorman et al. 2006; Garnett et al. 2007, Cunningham et al. 2007a). 
Predominantly, a lack of consultation and fundamental differences in culture, economy, knowledge, 
aspirations and way of life are suggested. The lack of success by Aboriginal people in intensive 
production enterprises historically, is reflected in the analysis; with low values for cultural and social 
factors for success for Duboisia (pituri) horticultural production and Dromaius Novaehollandiae (emu) 
farming industries. The enrichment case studies showed mixed results for Aboriginal involvement and 
benefits, suggesting that potential benefits to Aboriginal people from enrichment enterprises have not 
yet been realised (Table 4). 

Many Aboriginal communities, particularly in remote areas need to develop opportunities for economic 
enterprise. The benefits of well planned successful and sustainable enterprises based on native plants 
and animals in Australia with Aboriginal involvement, management and ownership include the 
following realised, and some yet to be realised benefits including: 

• promotion, maintenance and transfer of TEK, language and pride in Aboriginal culture; 
• positive health outcomes through provision of healthy, nutritious food for local consumption, 

and through involvement in active land management, potentially decreasing public health care 
expenditure; 

• opportunities for Aboriginal people to gain economic benefit and meaningful employment, and 
income into Australia; 

• environmental advantages of production systems involving native species i.e. lower pest and 
disease problems, reduced need for water, fertiliser, herbicide and pesticide use, lower water 
tables and reduced salinity, fewer negative effects of introduced commercial plant and animal 
species, increased productivity during drought, extreme climatic variables; and 

• improved management of Aboriginal owned or managed land, degraded land and remote areas 
of Australia. 

This thesis has identified some of the issues and difficulties in achieving these benefits and identified 
some industries that are contributing to economic, social and cultural benefits for Aboriginal people 
and environmental benefits for all Australians, and some industries that are only managing to achieve 
some of these benefits. The question that now faces us is how do we maximise these benefits for future 
industry development? 
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Table 4: SWOT Analysis of Wild Harvest, Enrichment and Intensive Approaches to Bush Food Production. 

Strengths Weaknesses 0 pp01·tunities Threats 

..... 
~Unreliable yield 

~Healthy & nutritions --Ageing harvesters 
"'d 

rll 
~.Minimal setup or machinery costs ~Culturally & socially sustainable ~.Competition fom1 cheaper ~ 

~Unknown environmental impact - c ~Aboriginal interest ~Provides $ oppmtunity for remote horticultural & overseas production ... 
~ = ~Provides incentive for conservation 

-T:Iigh labour l'Ost & low $ retum 
communities ~Limited ability to meet wholesaler = i';.1r effort 
-Can reduce dependence on welfare requirements 

..... 
= ~ ~Promotes habitat conservation and a rehabilitation of degraded land ·"Lack of research, scientific 

~More potential for Aboriginal 
NCompetition form cheaper ...c= ownership and management of 

~ ~Lower set-up costs than hmticulture knowledge, investment & tlials horticultural & overseas production ... enterprises ... ~More reliable return than wild harvest 

= ~ 

~ = ~,Currently otTers few benefits to 
;;;. 0 

Aboriginal people ~Potential additional income from ~Lack of research & marketing ... ~ 
rll ~ ~Interest in industry ~Lack of research & development tourism -~Potential oversupply of raw product 

= = ~ "'d ~No impact on wild populations ~No mechanisation or chemicals --Potential to diversify conveniional ... compeiition from overseas .... 0 registered for use farms ~High set up costs = ~ ... 
~ "High setup costs 
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5.4 Recommendations for the Future 

Research 
Further scientific research is required into: 

• response of target and non-target species to wild harvest; 
• different approaches to enrichment; 
• how to maximise production and yield in enrichment and intensive production settings; 
• behaviour under cultivation; 
• harvest, handling and packaging techniques; 
• nutritional, pharmaceutical and other potential uses; and 
• markets for native plant and animal products. 

However, caution in research and development is required. Industries most likely to benefit Aboriginal 
people are based on species that are difficult to bring into cultivation or are not sufficiently profitable to 
make a return on investment for non-Aboriginal people (Cunningham et al. 2007a). Thus, research into 
increasing efficiency and production returns are likely to benefit non-Aboriginal entrepreneurs. There 
is also no guarantee that Aboriginal people are going to take up opportunities for enterprises based on 
native species, or protection from non-Aboriginal competition. The challenge is to maintain and 
develop markets for plant products while at the same time generating benefit for Aboriginal people. In 
order to do this we need to protect genetic resources, develop cultural branding and certification for 
market advantage, develop business skills and producer associations amongst Aboriginal people, 
investigate royalty payments for patented intellectual property and increase the reliability of supply. 

Policy/Legislation and Communication 
Current wild harvest activities appear to be ecologically sustainable in Australia, but it is important to 
note that sustainable offtake level will vary according to species and geographic location. Therefore 
maximum harvest quotas for each commercial species in specific locations need to be developed in 
order to ensure sustainability. The promotion of wild harvest needs to begin by providing a scientific 
basis to its ecological sustainability. We need to combine modem scientific research with traditional 
ecological knowledge to adapt traditional harvest practices with local community involvement to 
develop new rules and strategies for sustainability (Bomford & Caughley 1996). We need to prioritise 
the development of management programs for native species that are currently being used 
commercially, to document and make information publicly available about what is currently being 
taken from the wild and how much is being produced under more intensive cultivation systems. 
Documenting and advertising current environmentally sustainable activities could create the 
opportunity for 'green marketing' as a tool to strengthen market credibility and competitiveness of 
biodiversity friendly produce. 

In addition the royalty and permit system needs thoughtful reconsideration to avoid being a major 
barrier to successful bush food enterprise development. Consideration should be given to: 

• waiving royalties for Aboriginal harvesters; 
• waiving royalties while enterprises are being established 
• strategies to make the permit and licensing system less onerous for harvesters and wholesalers. 

Enrichment Trials 
There is great potential for income from enrichment enterprises to replace welfare income for 
Aboriginal people in remote areas, at least for parts of the year (Morse 2005). There may also be a 
lower chance of Government interference with enrichment production enterprises compared to more 
established forms of production (Cunningham et al. 2007a). This is because enrichment has not yet 
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been considered in legislation or policy (Cunningham et al. 2007a). It is yet to be seen weather this 
lack of legislative controls on enrichment will allow the unimpeded development of enterprises. The 
development of industries based on enrichment production requires individuals and communities who 
are willing to try different approaches to industry development in different places. To experiment on 
the ground and work with Aboriginal people to discover what will be successful. These types of trials 
are beginning to occur in Australia but additional investment is needed as well. 

Intensive Production 
Further development of the horticultural sector may require genetic improvement of plant material and 
the identification and development of chemicals and techniques for production and harvest (Graham & 
Hart 1997). Caution is required to ensure development proposals do not undermine existing industries, 
particularly wild harvest (Walsh et al. 2007). Industries based on intensive production of animal 
products require Government investment in market development to overcome any negative attitudes 
amongst the community. Most importantly we need to find ways to facilitate and encourage Aboriginal 
involvement in intensive production enterprises, species management and decision making, as well as 
the protection of Aboriginal Intellectual Property. 

Participation 
The importance of working with community members during research, enterprise development and 
monitoring has been highlighted by a number of authors (Walsh & Mitchell2002; Gorman et al. 2006; 
Newton et al. 2006). Consultation and participation will increase the uptake of recommendations made 
from research and ensure participants' views are represented, particularly about non-market factors 
important to Aboriginal people. It is also important to fully consider the spiritual and cultural 
significance and subsistence use of plants and animals by local Aboriginal people when undertaking 
any research and industry development (Ahmed & Johnson 2000). Most importantly we need to 
encourage Aboriginal involvement in intensive production enterprises in order to protect intellectual 
property and allow participation in decision making and management of native species. 

Recognise Non-monetary Benefits 
We are all dependent on biodiversity and ecosystem health for our ultimate survival. In Australia 
people are not as directly economically dependent on natural resources for survival as in developing 
countries. However there are certainly strong cultural and social links to species, and also existing and 
potential economic links to species. There are many social and political factors that govern the 
commercialisation of native species in Australia. The significance of natural resources to livelihoods 
cannot be underestimated and needs to be recognised for: 

• potential fmancial opportunities; 
• conservation of biodiversity; 
• people and their way of life; and 
• the possibility of a diverse variety of sustainable commercial and cultural enterprises. 

If it were possible or meaningful to obtain an economic assessment of the total benefit to society of the 
bush food industry in Australia this would encourage investment. This could be done by measuring the 
social benefits of Aboriginal involvement in the bush food industry, by looking at economic status, 
employment, health and community function and including these in any measures of success or 
evaluation of enterprise development programs (Walsh et al. 2007). 
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7.0 Appendices 

Appendix 1: Royalties Payable for Native Species Harvested from the Wild in the Northern 
Territory. 

Advance payments in respect of royalties for species discussed in this thesis, as set out in the Territory 
Parks and Wildlife Conservation Regulations 2007, Schedule 2, Regulation 6, administered through the 
Territory Parks and Wildlife Conservation Act 2000. 

Animals 
Crocodylus johnstoni $1 per egg $5 per hatchling 
Crocodylus porosus $1.25 per viable egg $7.50 per hatchling 

Plant Seeds 
Acacia colei 
Acacia cowleana 
Acacia holosericea 
Acacia kempeana 
Acacia victoriae 

Terminalia ferdinandiana 

Fruits 
Terminalia ferdinandiana 

$ 5 per kilo 
$5 per kilo 
$ 6 per kilo 
$6 per kilo 
$ 5 per kilo 

$ 5 per kilo 

$ 1 per kilo 

$10 adult >1.5m 
$25 adult<2m $35 adult>2m 

Presumably all other bush food species that are currently harvested from the wild in the Northern 
Territory require no royalty payments i.e. other Acacia species and Solanum species etc. 
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Accounting Log: Job ID 1731 
Man Jun 30 09:18:09 CST 2008 

Record status = Complete 
Document Name = EDB408_R 

Document Date = None specified 
Sender Name= DPAdmin 

Recipient= DPAdmin 
Account = None specified 

Disposition = Print 
Job Status= Proofed 

Interrupt Status= No Interruption 
Print Server Name = cduprint411 0-2 

Virtual Printer= cduprint411 0-2_PRINT 
Machine Type = Xerox XXP 411 0 Copier/Printer 

Job Source = LPR 
Job Submission Date =June 26, 2008 15:56:22 
Input File Size (bytes) = 192379958 

Job Format = PostScript 
Start RIP Time= June 30, 2008 09:03:12 
Stop RIP Time= June 30, 2008 09:11:03 

Elapsed RIP Time (seconds)= 471 
RIP Interrupt Time (seconds) =None specified 

Number Pages RIPped= 278 
Account ID =None specified 

User ID =None specified 
Additional Job Data = None specified 

Start Date= June 30, 2008 09:11:03 
Completion Date= June 30, 2008 09:13:48 

Print Interrupt Time = None specified 
Pages To Print= 1 - End of job 

Collate Mode= Yes 
Copies Requested = 1 

Copies Printed = 1 
Total Sheets Greater than 9" Wide Printed = None specified 

Total Sheets Printed = 139 
Total Impressions Printed= 278 

Pages to Bin = 278 
Pages to Tray = None specified 

Number 1-Sided Sheets Printed = None specified 
Number 2-Sided Sheets Printed = 139 

Pages Spaced = None specified 
Complexity induced Skips = None specified 

Finishing Applied 1 = None 
Finishing Applied 2 = Hole Punch Portrait Left 

Medium 1) Name: A4 WHITE BOND , Number Printed = 124 OFFWH80A 
8.3 x 11.7 in., White, Weight: 80.0 g/m2 

Medium 2) Name: A4 WHITE BOND, Number Printed= 14 VCOC80A 
8.3 x 11.7 in., Blue, Weight: 80.0 g/m2 

Medium 3) Name: A4 CDU2COLOR CARD , Number Printed = 1 U418 
8.3 x 11.7 in., Blue, Weight: 200.0 g/m2 

Record 188: Job ID = 1731 
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