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Abstract
Millions of people globally are dependent on customary and commercial use of wildlife.
Many Australian Aboriginal communities aspire towards developing natural resource-based
enterprises. However, a unique combination of historical, legislative and institutional factors
makes this process complex. Wild harvest of Kakadu plum is an emerging industry across
northern Australia with potential for significant growth. This study examines two related
research aims: firstly, to position the potential of the Kakadu plum industry growing into an
Indigenous agribusiness; and secondly, to identify the barriers impacting Aboriginal business
development. This research addressed the first aim by demonstrating the commercial
potential of Kakadu plum across the multi-functional landscapes of northern Australia. The
Kakadu plum industry was then reviewed which demonstrated significant potential for its
growth into an Indigenous agribusiness if major research and development gaps were filled.
To better understand factors effecting fruit yields, anthesis and pollen compatibility of
Kakadu plum flowers were researched, thus contributing to a knowledge gap around its
reproductive biology. The second aim was addressed through a case study of a 15-year-old
Kakadu plum Enterprise, in the Thamarrurr Region, Northern Territory, Australia. This
research demonstrated a need for greater economic acumen to be developed within
Aboriginal natural resource-based enterprises in remote communities. Northern Australia is
fortunate to have vast areas of relatively intact landscapes and important natural and
cultural heritage values. These resources offer remote Aboriginal communities significant
livelihood opportunities which can be realised with appropriate capital investment in
infrastructure and equipment as well as funding for engagement and capacity building. It is
recommended that government programs be less prescriptive in their approach, to allow the
community themselves to determine the weighting of important economic, social and
cultural values. Developing an agribusiness requires long term investment and support which
would best be achieved by a targeted government policy directive.
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Chapter 1: Introduction (Exegesis)
This chapter provides an important theoretical and contextual overview about this research
project and its structure. It describes the research problem and the aims and objectives that
are being addressed in this body of work. It situates this research in a global context and then
focuses on the Australian situation and provides information about Kakadu plum, the plant
species used in the case study. It introduces relevant research paradigms and frameworks
commonly used in this discipline. It provides a description of the study area, its governance
and population structure. Lastly, it describes the synergies between the chapters and how
they link together to address the research questions.

1.1 Project Definition
The overall objective of this research project is to provide new knowledge about aspects of
the Australian Aboriginal bushfood industry and the development of Aboriginal enterprises,
based on wild-harvest of native plant products. To do so requires a multi-disciplinary
approach and consideration of cultural, social, ecological, economic and political factors. This
research investigates the development of the Kakadu plum (Terminalia ferdinandiana Exell.)
industry in the specific context of the Aboriginal traditional lands of the northern Australian
savannas. It then drills down into the unique circumstances of the formation of an Aboriginal
enterprise based on Kakadu plum, to better understand some of the issues that are
impacting on the long-term viability of this enterprise. With an understanding of these issues,
the research is then able to provide analysis that can help stakeholders of the Kakadu plum
industry make informed decisions on the growth potential of this industry. This includes both
enablers and barriers that impact on Aboriginal business success and development of an
Aboriginal based supply chain for this industry.
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1.1.1 Problem statement
Australia has unique and abundant natural and cultural resources as well as Australian
Aboriginal and Torres Strait Islander (hereon, referred to as ‘Aboriginal’ or ‘Indigenous’)
people who have ecological knowledge, strong cultural connection to country and a desire
to develop a ‘culture-based’ economy (Morrison 2006). Most of Australia’s diverse native
flora is endemic (Chapman 2009) and many species have commercial applications in the
fields of pharmacy, medicine, food, beverage, cosmetic, perfumery and aromatherapy
(Bindon 1996; Clarke 2012; Graham and Hart 1997; Lands 1987; Sultanbawa and Sultanbawa
2016). Coupled with this, Aboriginal people are custodians of the oldest continuous culture
on earth and have extensive ecological knowledge and a deep spiritual connection to their
traditional lands (Rose 1996). The customary use of natural resources over many thousands
of years has resulted in an exceptional knowledge of the use of plant products and there is
considerable interest from Aboriginal people in developing a culturally aligned economy
(Zander et al. 2014) in remote regions of Australia.

Despite these synergies there are relatively few examples of financially viable Aboriginal
owned enterprises. This is a problem because the Australian Aboriginal population continue
to suffer from major socioeconomic disadvantage (AIHW 2015) as a result of the ongoing
processes of colonisation. Aboriginal people continue to have few economic development
options and limited employment in the remote areas in which many of them live (Dillon and
Westbury 2007). To this end, culture-based enterprise activities interest and engage
Aboriginal people as these enterprises are often more flexible, tie in with cultural and social
obligations, and are based on existing knowledge systems and connections to country
(Altman and Sanders 1991; Gorman et al. 2006, 2008a; Zander et al. 2014). These include
arts and crafts, tourism, natural and cultural resource management, and wildlife-based
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enterprise (Koenig et al. 2011; Luckert et al. 2007; Nikolakis 2010; Tremblay and Wegner
2009).

The Kakadu plum (Terminalia ferdinandiana) industry is an example of the situation
described above. Despite strong demand for Kakadu plum products due to its exceptional
medicinal and superfood properties and an abundant and healthy resource base, there are
relatively few economically viable Aboriginal owned enterprises. The Kakadu plum industry
has yet to meet its full potential as a successful sustainable industry and in time could
generate considerable revenue and benefit for Aboriginal communities. Why this is not
happening is something that needs to be better understood.

1.1.2 Aims and Objectives
Aims
The research outlined in this thesis takes a multi-disciplinary approach to two-related
research aims. The aims were:
1.

to position the commercial potential of the wild-harvest of Terminalia ferdinandiana
(Kakadu plum) as a sustainable Aboriginal agribusiness, and

2.

to identify the barriers that are adversely impacting Aboriginal enterprise
development, in terms of business viability and the enterprise development process.

Objectives
To address the aims the following research questions were investigated:
i.

What is the potential for Aboriginal customary harvest of native plant products to
be scaled up to service new commercial markets?

ii.

What is the current state of the Kakadu plum industry?

iii.

What is impacting the fruit yield of Kakadu plum?
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iv.

What factors impact the development of an Aboriginal Kakadu plum Enterprise?

v.

What are Aboriginal community views and aspirations in Kakadu plum enterprise?

vi.

How important is community engagement in Aboriginal enterprise development?

1.1.3 Approach
First, this research project explored the potential of the scaling up of customary harvest of
plants across north Australian landscapes as a potential production system to service niche
‘functional food’ markets. Secondly, the Kakadu plum industry was reviewed to identify the
current state of knowledge and most importantly where knowledge gaps exist. Thirdly, a
case study approach was used to identify barriers to successful Aboriginal business
development,

demonstrating

the

importance

of

community

engagement

and

recommending new approaches to the process of community development.

1.1.4 Why Kakadu plum?
Terminalia ferdinandiana (Kakadu plum) is abundant over a wide area but endemic to
northern Australia (Figure 1). It has a long history of Aboriginal use and cultural connection
and has exceptional fruit properties and existing market demand (Whitehead et al. 2006;
Gorman et al. 2006).

Properties
Brand et al. (1982) first identified the commercial potential of the T. ferdinandiana fruit over
35 years ago as a source of natural ascorbic acid (Vitamin C). The dry weight of Vitamin C in
T. ferdinandiana fruit was initially found to average 3.5%, then as high as 9% (Konczak et al.
2010) and later 17% (Williams et al. 2014). This is extremely high relative to other fruits
including that of the Barbados cherry, Malpighia glabra, native to Brazil and once claimed to
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have the highest Vitamin C content of any fruit in the world at 1.7% wet weight (Johnson
2003, Clein 1956).

Another important component of T. ferdinandiana fruit is the phenolic compounds,
responsible for high antioxidant capacity and antimicrobial properties (Konczak et al. 2010,
2014; Ohno et al. 1999; Williams et al. 2014). Phenolic-rich fruit extract has recently been
found to have pronounced anti-inflammatory and chemo preventative properties (Tan et al.
2011; Mohanty and Cock, 2012), further supporting many traditional uses of T. ferdinandiana
as a medicine (Konczak et al. 2014). In a comparison with 12 native Australian fruits, T.
ferdinandiana was found to be the richest source of ascorbic acid (Netzel 2007; Williams et
al. 2014) and more recent studies have found very high ellagic acid levels in T. ferdinandiana.
The ascorbic acid and ellagic acid in the fruit and leaf have led to commercial applications
within several industry sectors.

Figure 1: Map of distribution of the sightings of T. ferdinandiana (as dots) showing endemic
to northern Australia (plotted using collection records sourced from Atlas of Living Australia
2019).
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Nomenclature
There are many common and Aboriginal language names for T. ferdinandiana. It is known as
Kakadu plum, bush plum, billygoat plum, green plum, salty plum, Gabiny (Yawuru people
from the Broome area), Gubinge (Bardi people north of Broome), Kabinyn (Nyul Nyul people
of the Dampier Peninsular), Madoor (Bardi people near One Arm Point – Dampier
Peninsular), Manmohban (Kune language in Maningrida area), Kerewey (Matngala people
near Daly River), Mi-marral (Wadeye Area) and Murunga (east Arnhem Land). I will use its
most common name, Kakadu plum, or its abbreviated Latin name, T. ferdinandiana, within
this thesis but do acknowledge that these names are not recognised in all areas.

1.2 Background
1.2.1 Global Indigenous use of wildlife and poverty alleviation
Indigenous communities around the world use wildlife products for both customary and
commercial purposes and many of them have livelihoods that are dependent on their use.
Globally, about 300 million people live in predominantly forest ecosystems and 1.6 billion
depend on forests and their products for their livelihoods (WWF 2018). There is a high spatial
correlation between those regions of the world which are rich in biodiversity and the
distribution of the world’s rural poor (WRI 1986). Understandably, poverty alleviation has
often been focused on exploiting biodiversity and natural resource-based activities
(Shackleton et al. 2008, Salafsky and Wollenberg 2000). Natural products contribute to
millions of poor rural households (Arnold and Ruiz Perez 1998; Belcher et al. 2005; Fisher
2004; Kuhnlein et al. 2009, 2013) through customary and subsistence practices. Natural
products are often sold or marketed as raw or processed products with the commercial use
providing a regular or seasonal income or being used as a safety-net in times of crisis
(Shackleton et al. 2008; Takasaki et al. 2004).
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The concept of ‘sustainable development’ and a united approach to achieving this goal was
highlighted in the Brundtland Report (Brundtland Commission 1987) developed by the
United Nations World Commission on Environment and Development in 1987. This report
proffers ‘the analysis, the broad remedies, and the recommendations for a sustainable
course of development’ within societies (UNCED 1992, p.16). The report was endorsed at the
1992 Rio Earth Summit. These events emphasised the value of natural resources and
promoted the adoption of a more ‘people-centred’ approach, incorporating Indigenous
Ecological Knowledge (IEK), to achieve improved, culturally relevant, socio-economic
outcomes. Poverty alleviation was later given a higher priority on the international agenda
when it was incorporated into the United Nations Millennium Development Goals (MDGs) in
2000 (Shackleton et al. 2008).

Natural forest products are often termed Non-Timber Forest Products (NTFPs) or Non-Wood
Forest Products (NWPFs). The term NTFPs originated in the 1970s in conjunction with the
‘sustainable development’ movement (Belcher 2003, Belcher et al. 2005). At the time the
collective trade of forest products other than timber was enormous – possibly larger than
the total trade in tropical timber (Belcher 2003). NTFP development also carried a political
message as it provided a mechanism to achieve both poverty alleviation and conservation
goals. De beer and Mcdermott (1989) provided a definition for NTFPs which encompasses
‘all biological materials other than timber, which were extracted from forests for human use’.
Whereas timber is defined as ‘that managed on an industrial scale for interests located
outside the forest’, NTFPs were extracted using simple technologies by people living in or
near forest.

Poverty alleviation is an important goal of the global community. The use of natural
resources (NTFPs, NWFPs) is central to providing the opportunity for this to happen,
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provided it is done in a sustainable manner. Despite this global commitment to reduce
poverty and a greater acceptance of IEK, local people have often been alienated rather than
included in many Indigenous enterprise projects that use NTFPs. These projects often build
on partnerships made at higher levels than the local community (Loker 2000) creating
tension between the vision of ‘outsiders’ and local realities (Eversole 2003).

1.2.2 Indigenous use of wildlife in the Northern Territory
Over the whole of Australia, there are between 4,000 and 5,000 different plants that are
thought to have been utilised for food by Aboriginal people and in dry, central Australia
alone, approximately 140 species were still being utilised in the 1990s (Latz, 1995). As a
result, there is an extraordinary amount of IEK around Australia’s plants and animals that
Aboriginal people may be able to commercially exploit to improve their livelihoods.
Commercial use of plant products is an area of enterprise development that has been
identified by some groups of Aboriginal people as being of interest (Whitehead et al. 2006;
Zander et al. 2014). However, protection of Aboriginal rights to intellectual and cultural
property is a topical international issue (Laird et al. 2010, Smallacombe et al. 2007).

Aboriginal connection to country
Aboriginal people have a very close spiritual relationship to their land and the plants and
animal species within (Rose 1996). Aboriginal Clan groups connect people to specific estates
or land which is governed by customary law and decision making. Traditional Owners control
the right for any commercial activity to happen on their country and this is enforced through
State and Commonwealth legislation (Aboriginal Land Rights Act (NT) 1976 and Environment
Protection and Biodiversity Conservation Act 1999) or through state legislation such as the
Territory Parks and Wildlife Conservation Act 1999 in the Northern Territory. In considering
any commercial activity based on natural resources on Aboriginal land it is very important
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that social and cultural factors are considered as well as ecological, economic, legislative and
logistical factors (Altman et al. 2007). Employment and income generated on country can
help maintain people’s presence on their land which has been shown to have significant
natural and cultural benefits (Yibarbuk et al. 2001). Additionally, the social return on
investment through such activities has been demonstrated as being very high (Hudson 2016)
although it can be difficult to account for in a business evaluation.

In addition to employment and income generation there are many other benefits that come
from Aboriginal people being on their country. Some of these include: better health and wellbeing through increased exercise and eating other bush foods; an opportunity for
intergenerational transfer of knowledge from older people mixing with younger generations
on country; a sense of pride and achievement in using knowledge to generate income; and
an opportunity to visit and maintain sacred sites and other important areas (Burgess et al.
2009; Gorman et al. 2006; 2008a; Nikolakis 2010).

Commercial use of wildlife (plants and animals)
Commercial use of wildlife offers considerable livelihood opportunity to Aboriginal people
across northern Australia (Altman and Whitehead 2003; Fordham et al. 2010; Koenig et al.
2011; Zander et al. 2014). Recent research on the Traditional Owner-led Bush Products
Sector indicates there is growth and significant opportunity for further investment in the
development of this sector (Maclean et al. 2019; Woodward et al. 2019). A recent Australian
consumer survey exploring the potential of native vegetables in the Australian market,
conducted by Colmar Brunton for Horticulture Innovation, recorded consumers having a
sense of pride, curiosity and market appeal for Australian native vegetables. Customers were
found to consider native vegetables as being rare or special and therefore expected to pay
more for them. This survey also identified a need for better comparison of native vegetables
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with existing products as consumers were not familiar with how to use them in cooking
(Hamblin, 2017). This indicates both market potential and a need for a targeted marketing
strategy and education to inform consumers and grow local consumption of native foods.

The wet/dry tropics of Northern Australia are characterised by a low population density, high
Indigenous land ownership and limited opportunity for conventional agriculture because of
remoteness and distance from markets, poor soils, limited infrastructure and range of
geopolitical issues around funding and support for development. It does however have
relatively intact landscapes with high cultural and natural heritage values, which can present
commercial opportunities. Several studies have investigated the feasibility of wildlife-based
Indigenous enterprise and the opportunities and barriers to the success of these ventures
(Altman et al. 1997; Austin 2012; Dale 1996; Evans 2006; Fordham et al. 2010; Gorman et al.
2006, 2008a; Isaacs 1987; Nikolakis 2010; SRRATRC 1998). There is much interest from
Aboriginal communities in commercialisation of plant products (Whitehead et al. 2006;
Zander et al. 2014), but there are also many factors that affect the feasibility of commercial
wildlife-based enterprise including cultural factors (such as taboos effecting harvest, kinship
relationships, property rights), geographic remoteness, scale of operation, small and
fluctuating markets, and others (Evans 2006; Gorman et al. 2006, 2008b; Nikolakis 2010).

Aboriginal townships
In the Northern Territory many of the regional townships on Aboriginal lands (which make
up over 52% of the land ownership) are ex-government outstations or church missions
(AIATSIS 2019). These were set up to accommodate Aboriginal people who had been
alienated from their traditional lands (AIATSIS 2019; Gorman and Vemuri 2012). The
dispossession of land occurred in two main phases, the first was in the early days of
colonisation (mid 1800s) and the second was when the Cattle Station Industry (Northern
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Territory) Award 1951 was implemented which legislated that pastoral workers had to be
paid a wage. Until that point Aboriginal pastoral workers, whose families also stayed on the
stations, had been paid in food rations. However, when the Award was past, pastoral
properties could not afford the extra wages as the Australian economy was weak, and many
Aboriginal workers and their families had to leave pastoral properties (National Australian
Museum 2019).

Many Aboriginal people currently living in remote townships (ex-government outstations or
church missions) have been reliant on government funding of one sort or another for
generations. These townships have largely been serviced by Local Area and state
governments, sidelining external market forces, with limited exposure to more conventional
Australian economies and business practice. In lieu of there being real markets in townships
on Aboriginal land, the government has often played the role of ‘the market’ especially in
the case of land management activities (Gorman and Vemuri 2017). This has left Aboriginal
communities with limited experience in engaging with mainstream buisness and vice versa.
This lack of exposure to mainstream business systems, along with different worldviews and
poor levels of education and health, have impacted greatly on the ability of remote Aborigial
communities to engage with conventional “western” markets on an equal footing with other
sectors of the Australian community. This has created, in many instances, a complete disjunct
between Aboriginal community and business constructs, meaning that supply chains are
unlikley to operate very efficiently and therefore require special attention (Gorman and
Vemuri 2017).

1.2.3 Agribusiness in Australia
The Australian Food and Agribusiness sector involves all the food-related agricultural
production and processing and the major inputs to these activities. The Australian
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agribusiness sector makes up a significant component of the Australian economy with a gross
value of farm production forecast to be $61 billion in 2020-21 (ABARE 2020). In 2018-19
agriculture accounted for 2.2% of Australia total GDP, 11% of goods and services exports and
2.6% of national employment (Jackson et al. 2020). An industry definition of the agribusiness
sector is:
‘… business that is directly engaged in, or directly benefits from, agricultural activities. All
businesses in this sector produce agricultural commodities, are primary processors of
agricultural produce, or supply goods and services to farms’ (Jackson 2017).

Australia has very diverse climates and soils allowing for a very broad range of agribusiness
enterprise. Coupled with this, Australia has an advantageous geographic position being in
proximity to the large and growing Asian markets and, through being isolated, able to
maintain high quality production through strict management, monitoring and control of
biosecurity. Agribusiness is, and will continue to be, one of the pillars of the Australian
economy (Agribusiness Australia, 2018).

In 2015, Agriculture and Food Product Manufacturing were the two highest employing sub
industries of Food and Agribusiness in Australia, followed by Aquaculture/Forestry and
Fishing Support Services; Beverage and Tobacco Product Manufacturing; Fishing Hunting and
Trapping; Machinery and Equipment Manufacturing; and Aquaculture (Dolman and
Chaustowski, 2016). An important part of this sector is what is classed as ‘functional foods’
or those foods which have a potentially positive effect on health in addition to nutrition. In
2015, the global functional foods market was valued at US$129.39 billion and it is forecast
as growing to US$225.10 billion by 2024 (Grand View Research 2016). This rapid market
growth is because of increasing consumer consciousness about health and diet. Australia has
an excellent reputation for its environmental stewardship and agricultural practice which
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positions it well to grow its existing supply chains and to service a larger section of the
functional foods market. However, there is a need to invest in research and development to
realise this goal.

1.2.4 Australia’s floristic diversity and commercial opportunities
Australia has very high diversity and endemism in its flora (Netzel et al. 2007) and an
Indigenous population which has an intricate ecological knowledge based on customary use
of many of these species. This knowledge has historically played a key role in identifying
useful commercial benefits (Clarke 2007). Dozens of Australian native plant species have
been commercialised since colonisation (essential oils, cut flowers, nutritional products) and
many have been taken off-shore and commercialised by foreign companies without
appropriate commercial agreements and with little or no benefit to Australia (Cunningham
et al. 2008). There are several reasons for this, with a major one being the high labour costs
that Australia has had since the 1940s and globalisation of markets (Cunningham et al. 2008).
It could be argued that Australia has not invested enough in research and development of its
endemic flora. A good example is the macadamia industry. The macadamia tree (Macadamia
integrifolia) is native to south-east Queensland and north-east New South Wales and was
brought to horticulture in 1951, supposedly based on observation of Aboriginal people using
it (Cunningham et al. 2008). Genetic material was exported out of Australia and subsequently
Hawaii dominated global markets. In 1997, new Australian varieties were produced, and
Australia became more competitive and regained a large sector of the market (Cunningham
et al. 2008). However, Australia still shares the global market with several competing
countries whereas it could have maintained control of the market from the beginning.
Learning from such lessons, it is important that Australia be more strategic in its future
commercial development of endemic plant species.
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There are many peak Australian agencies like AgriFutures (formerly Rural Industry Research
and Development Corporation-RIRDC) and Australian Native Food and Botanicals (ANFAB)
that are tasked with identifying new species for agribusiness and strategically filling the
research and development gaps to grow these industries. However, there is still potential for
native species to be sent out of Australia without adequate commercial agreements.
Australia would benefit from tightening up the conditions around the international transfer
of genetic material between research organisations. This could be achieved through the
development of Material Transfer Agreements which have been developed under the Bonn
Guidelines which outline the responsibilities under the Convention Biological Diversity 1992.
This would help regulate the international movement of genetic material and reduce leakage
of Australian genetics overseas without commercial partnership agreement being negotiated
(Australian Government 2019; Cunningham 2008).

The Northern Territory government has introduced the Biological Resources Act 2006 which
allows for the
‘… establishment of a contractual framework for benefit – sharing agreements to be entered
into between bioprospectors and resource access providers for the use of Territory biological
resources to ensure the equitable sharing of benefits arising from the use of those biological
resources for bio discovery’ (WIPO 2020).

This Commonwealth and State/Territory legislation goes some way to protecting Australian
genetics and ensuring appropriate benefit sharing agreements are fairly negotiated.
However, it is difficult to prevent material moving out of the country and even more difficult
to litigate against improper transfer and subsequent commercial benefit without partnership
agreement.
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Given the diversity of Australia’s endemic flora and the Indigenous knowledge around
customary use of these plant products (including ethnomedicinal use) there are likely to be
many commercial opportunities. Realising this commercial potential, the Northern Territory
government conducted a bioprospecting exercise between 1946-1970’s where they
surveyed 2400 species for medicinal values through ExGenix (formerly AMRAD) and CSIRO
(Price et al. 1993). This identified the commercial potential of some plants.

In addition to the structured bioprospecting exercises there are other instances where
Aboriginal customary knowledge has played a key role in identifying useful plants (Clarke
2007), often with little if any benefit from sharing of this knowledge. Unfortunately, there
are no mechanisms for Aboriginal people to benefit from other people’s use of Indigenous
knowledge already in the public domain (Morse 2005) and protection of Aboriginal rights to
intellectual and cultural property is currently a very topical international issue (Laird et al.
2010, Smallacombe et al. 2007). Future use of Indigenous knowledge needs to be captured
in partnership agreements so that Aboriginal people benefit fairly for their involvement in
any commercial success that results. However, building such agreements requires trust and
knowledge from the intellectual property holders and there are many examples where
access and benefit-sharing agreements have been unequitable in the past (Robinson 2010).

1.3. Paradigm and frameworks used in qualitative aspects of this research
In defining the paradigm that would be used in this thesis it was important to think about
the most appropriate way to collect and analyse data in this specific context, and as a nonAboriginal researcher.
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1.3.1 Paradigm
A paradigm has been described by Guba and Lincoln (1994) as ‘the basic system or worldview
that guides the investigator, not only in choice of method but in ontologically and
epistemologically fundamental ways’. It is important that research conducted with
Aboriginal people, who have an ontology and epistemology that is very different to most
“western” Eurocentric beliefs, should be conducted using a paradigm which acknowledges
and incorporates these world views, social and cultural beliefs and structures. Aboriginal
people have interconnectedness within and between Clans, with their land, and with the
plants and animals it supports, different beliefs on the origins of the earth and land, strong
connections with their specific Clan estates. Different members of Clans have varying levels
of authority and obligation; kinship systems and totems, all of which may influence the level
of participation in wildlife-based enterprise.

This research is conducted within the context of the fact that I have worked with the Wadeye
community for over 15 years. As such, I am very aware of the importance of providing
opportunity to explore and develop different ways of knowledge which inevitably involve
unsettling of existing assumptions about how things should be. Having established an
appropriate paradigm in which to interpret different way of knowing and explain findings
this research takes a mixed methods approach, with qualitative lines of enquiry being used
in some chapters, and a quantitative approach in others. The qualitative information
collected involved semi-structured interviews with individuals and in groups. This qualitative
research will use an ‘interpretivist’ research method where the researcher uses both
observation and interviews as the instruments to examine some phenomena. In this
approach there is an assumption that reality is strongly influenced by social constructs. This
philosophy is more closely aligned with constructivism, phenomenology and hermeneutic
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approaches which reject the objective view that meaning is independent of consciousness.
Researchers using this approach need to appreciate different ways of knowing and different
worldviews between people in interpreting their responses (Myers 2012).

1.3.2 Sustainable Livelihoods Framework (SLF)
In defining sustainable livelihood pathways in Aboriginal communities there are a myriad of
complex considerations that need to be considered. These include communal ownership of
land, the strong influence of kinship systems and social and cultural connectivity,
remoteness, levels of education and training, ecological knowledge, access to natural and
cultural resources and the influence of State and Commonwealth policy and legislation. The
Sustainable Livelihood Framework (SLF) has been used globally to assist in the process of
deriving livelihood strategies.

In the late 1990s, economists and politicians rediscovered the importance of local
institutions, social relationships and culture in development, which were collectively termed
‘social capital’ (Loomis 2000). Later the notion of ‘cultural capital’ was considered separately
as the factors that provided human societies with the means and rules of engagement in
NTFP enterprise development (Berke and Folke 1994). This led to a new approach to poverty
alleviation in the 1990s, the so-called ‘Sustainable Livelihoods Approach’ (SLA) (Chambers
and Conway 1992), which included the capabilities, assets and activities required to make a
living, while maintaining the ability to cope and recover from stress and shocks. The SLA has
been applied to different communities around the world and the asset capitals have been
considered in defining strategies to alleviate poverty. This approach has been adapted and
used in the Australian setting for helping determine development directions in Aboriginal
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communities (Moran et al. 2007; LaFlamme and Davies 2007). It is a useful tool to consider
the complexity of identifying livelihood strategies in a community setting which has a diverse
array of internal and external influences to consider.

The SLF is used to analyse sustainable livelihoods and provides a holistic and integrated view
of the processes which influence the uptake of sustainable livelihoods. Livelihoods strategies
are based on five categories of assets that the household/community has which are
constrained or enabled by transforming structures or processes. These transforming
structures or processes are dynamic and influenced by several factors (many of which
uncertain) which in the framework are termed the vulnerability context. The resulting
livelihood outcomes can be evaluated in a diversity of monetary and non – monetary values.

Figure 2. Sustainable Livelihoods Framework (DFID 1999)
The SLF is a generic framework which needs to be adjusted for different applications and
situations. LaFlamme and Davies (2007) provide an example of how the asset component
may be considered very differently depending on ontological construct and illustrates how
the asset hexagon may be considered very differently for central Australian Aboriginal Clans.
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The SLF is not being used to evaluate the T. ferdinandiana industry in this research project
as this has already been done (Austin 2012). However, it has been briefly described here to
highlight the factors involved in considering livelihood strategies, especially in Indigenous
communities.

1.3.3 Supply Chain Analysis
There are many cultural and social factors that affect the ability of communities to link with
a conventional business supply chain. Businesses, especially those involving raw products,
have additional vulnerabilities. Uncertainty of supply is a major concern for the actors further
along the supply chain and there is much inherent uncertainty when dealing with natural
products that are wild harvested. Quality assurance and traceability are also very important
in product development as the end producer is liable for the quality of the end product. As a
result, the buyers of the raw product might want certain assurances to be explicit in a
contract with suppliers, that reduce the risk for the end producer. This may include terms of
volume, fruit quality, transport and packaging.

Making these arrangements can be difficult at the beginning of a supply chain partnership.
Often producers do not understand the extra costs and complexities in operating from
remote townships. The social and cultural embeddedness within Indigenous communities
can have either a positive or a negative impact on transactions. As such, relationships are
important in supply chain building. Further, the strict conditions around business process
may not be common practice with producers new to business. This research will consider
how well business models mesh with the actual constraints of operating in a remote wild
harvest supply chain, which involves linking with suppliers that have social and cultural
elements intrinsically embedded in their business structures.
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1.3.4 The Collective Impact framework
Collective Impact (CI) has been described as a ‘framework for collaborative social change’
(Ennis and Tofa 2020, p. 32) and has been designed to assist in community development
practice. It was first introduced in 2011 (Kania and Kramer 2011) and since then has gained
considerable interest as a framework that can be used in a variety of contexts to create
change and social progress (Cabaj and Weaver, 2016; Kania and Kramer 2013). The CI
Framework has been adopted widely across sectors and disciplines and uses guiding
principles which are based on open communication, collaboration and appropriate backbone
support. These are often the most challenging issues in facilitation across stakeholder groups
that may have different world views, languages and socio-economic status. CI provides a
collaborative problem-solving process that can enable shared solutions (Preskill et al. 2014).
The CI Framework is used in this research project in Chapter 7 to investigate whether
community development practice in Aboriginal communities could be improved through use
of a more explicit community engagement strategy.

1.4 Significance of research
This research project has global, national, regional and local significance.

The United Nations has developed 17 Sustainable Development Goals (SDGs) as the blueprint
to achieving a better and more sustainable global future (United Nation 2020). The SDGs
relate to poverty, inequality, climate change, environmental degradation, peace and justice.
Aboriginal Australians suffer from major socioeconomic disadvantage (AIHW 2015; Dillon
and Westbury 2009). Culturally appropriate enterprise development opportunities should be
a priority of the Australian government to ‘close the gap’ between Indigenous and nonIndigenous people (Australian Government 2019). The Kakadu plum Enterprise being
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researched in this PhD project, is a culturally appropriate enterprise which has potential to
provide Aboriginal people with many social, cultural and economic benefits. As such, this
project provides significant research findings and links well with Australia’s commitment to
achieving these SDGs by 2030.

Australia is well positional to take advantage of a rapidly growing global market for functional
foods. Kakadu plum has valuable phytochemical properties and there is a growing demand
from local and overseas markets which suggests there may be potential for this Australian
native plant to develop into an important agribusiness. This will in turn contribute
significantly to the Australian economy through the agricultural sector and the research
conducted in this PhD study will prove valuable in the growth of this industry.

This research involves analysis of a 15-year-old case study of an Aboriginal enterprise. This
length of observation and analysis is rare and provides unique insight about the factors that
have influenced the development of an Aboriginal enterprise. This valuable case study
therefore provides government agencies, service providers to Aboriginal organisations, and
Aboriginal communities interested in wildlife-based enterprise, information to consider in
evaluating their programs, as well as the policies and legislation that direct these activities.

Aboriginal people are custodians of the oldest continuous culture on earth and have a strong
connection to their traditional lands and extensive ecological knowledge. Commercial use of
native plant products is an enterprise development option which may provide livelihood
opportunities for them. Sustainable commercial wildlife use provides the opportunity to
continue to live on and connect with traditional lands, which in turn has many cultural,
ecological and economic benefits. However, it is important that Aboriginal involvement in
the Kakadu plum industry is not confined to being suppliers of raw fruit and that Aboriginal
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people have opportunity to develop businesses and engage in other aspects of the value
chain. The research conducted in this project identifies some of the potential barriers in
Aboriginal enterprise development and directs government and Aboriginal support agencies
as to how they can better support Aboriginal owned business growth.

1.5 Study area
The case study used in this research project, underpinning Aim 2 and Objectives iv, v and vi,
was a Kakadu plum Enterprise situated in the Aboriginal township of Wadeye (formally Pt
Keats Mission) in the Thamarrurr Region of the Northern Territory.

1.5.1 Description
Wadeye is approximately 420 kms south-west of Darwin and has a population of 3000 people
(Figure 3). The Thamarrurr Region encompasses 22 Clan Estates with 6 language groups and
7 sub-dialects. The main language in Wadeye is Murrinh-Patha. Each Clan Estate has one or
more Traditional Owners who have authority in decision making for the group. This region
also falls within the jurisdiction of the Daly River Port Keats Aboriginal Land Trust (ALT) which
is one of the land trusts supported by the Northern Land Council (NLC). Thamarrurr
Development Corporation (TDC) is the lead organisation in the Region, governed by the
Traditional Owners of the 3 ceremony groups and 22 Clan groups of the Region. The
Thamarrurr Rangers, who are an organisation within TDC, are responsible for managing the
natural and cultural resources within the 20,000 km2 area of the Region in conjunction with
Traditional Owners.
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1.5.2 Choice of case study
The Thamarrurr Kakadu plum Enterprise (hereon referred to as the ‘Enterprise’) was chosen
as the case study for this research project for the following reasons.
i.

The Enterprise was initiated in 2005 through the Thamarrurr Indigenous Ranger
program and has therefore been operating for the last 15 years.

ii.

I spent time working with the Caring for Country Unit of the Northern Land Council
as a Wildlife Enterprise Development Facilitator and helped the Thamarrurr Rangers
establish the Kakadu plum harvest and sales. Subsequently, I have maintained my
connections with the community and have observed and recorded growth of the
Enterprise over a 15-year period.

iii.

The Enterprise employs hundreds of local people in the community as harvesters or
handlers of fruit. It involves local organisations as consolidators and as such can be
considered one of the most successful wildlife-based enterprises in the Northern
Territory.

iv.

The Traditional Elders, Thamarrurr Development Corporation managers and
Thamarrurr Rangers agreed for this PhD research into the Enterprise as they thought
the findings would be useful for their strategic planning.

Figure 3: Map of the Northern Territory showing the Thamarrurr region
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1.6 Introduction to Chapters
This thesis takes the form of an introductory chapter, six papers as chapters, and a concluding
chapter. Of the six papers, four have been published prior to thesis submission and two will
be submitted after thesis submission. This section provides a description of how the papers
link together to address the aims of this research study.

The first aim, which positioned the commercial potential of wild-harvested native plant
resources and examined the growth of Terminalia ferdinandiana (Kakadu plum) as a
sustainable Indigenous agribusiness, is addressed through Objectives i - iii, outlined below:
i.

What is the potential for Aboriginal customary harvest of native plant products to be
scaled up to service new commercial markets?

ii.

What is the current state of the Kakadu plum industry?

iii.

What is impacting the fruit yield of Kakadu plum?

Objective i is addressed in Chapter 2, ‘Old ways, new ways—scaling up from customary
use of plant products to commercial harvest taking a multifunctional, landscape
approach’. This chapter introduces the scaling up of Aboriginal customary harvest to
commercial harvest as a way to increase production in a multifunctional landscape. With
climate change and future food insecurity there is a need for new, more sustainable
forms of food production. This chapter describes how a production system based on
harvest of native plant products, applied across vast landscapes like the Australian
tropical savannas, has potential to make a substantial contribution to niche areas of
global food production and livelihood security. Operating in multifunctional landscapes,
Aboriginal people can also continue to maintain the natural and cultural values of those
landscapes. This chapter sets the scene for the case analysis while at the same time
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suggesting that there is potential for a wide variety of similar plant products with
customary use to be commercially harvested over a much larger area.

Objective ii is addressed in Chapter 3, ‘Kakadu Plum (Terminalia ferdinandiana) as a
sustainable Indigenous agribusiness’. The phytochemical properties of Kakadu plum have
been established, and demand from various industries has been growing since 1982,
when the extremely high levels of ascorbic acid were detected through a study of the
nutritional composition of bushfood used by Aboriginal people (Brand et al. 1982). Since
that time there has been extensive research and development done on the fruit by
researchers, industry, and government bodies. This review paper brings together the
current state of knowledge of the development of the Kakadu plum industry and enables
government departments and other interested industry groups to decide where to focus
their support to best grow the industry.

Objective iii is addressed in Chapter 4, ‘Understanding the reproductive biology of Terminalia
ferdinandiana for improved fruit yields’. This chapter is ecologically focused and covers an
important knowledge gap in understanding the reproductive biology of Kakadu plum to be
able to determine how to increase fruit yields. Understanding reproductive biology is an
essential step in maximising fruit production, especially in a wild-harvest production system,
which is more labour intensive. Knowledge of pollinators and the role they play in flower
fertilisation is also important in finding ways to maximise yields in the wild, and to design
horticultural plantings in the future. This chapter is important to communities, governments
and Indigenous support agencies, interested in maximising returns from the Kakadu plum
industry.
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The second aim, which identifies the barriers that are adversely impacting Aboriginal
business development, is underpinned by a case study approach and is addressed through
Objectives iv - vi, outlined below:
iv.

What factors impact the development of an Aboriginal Kakadu plum Enterprise?

v.

What are Aboriginal community views and aspirations towards the Kakadu plum
enterprise?

vi.

How important is community engagement in Aboriginal enterprise development?

Objective iv is addressed in Chapter 5, ‘Complexities in developing Australian Aboriginal
enterprises based on natural resources’. This chapter reviews the many complexities that
need consideration in Aboriginal enterprise development. It reviews the economic
development of an Aboriginal Kakadu plum Enterprise that has been operating for 15-years
in the remote Northern Territory community of Wadeye in the Thamarrurr region. It looks at
why the enterprise was started, how it was funded and how this has impacted on its
development as a business. This chapter provides some valuable lessons for future Aboriginal
enterprise development initatives and will assist government departments and other
Indigenous support agencies in improving their approach to community development, for
the commercialisation of native plants.

Objective v is addressed in Chapter 6, ‘Exploring Aboriginal community views in wildlifebased enterprise development’. This chapter explores the views and aspirations in the case
study community for the future of the Kakadu plum Enterprise. It captures what the
community understands about how the enterprise functions and the direction they would
like it to take into the future. In building a community-based enterprise, it is important to
have legitimate community engagement so those who wish to participate understand how
the business operates and can therefore make decisions about where they want to take part.
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Objective vi is addressed in Chapter 7, which is titled ‘Community engagement, an essential
step in Aboriginal enterprise development – Kakadu plum as a case analysis’. This chapter
reviews the community engagement process of the Kakadu plum Enterprise over 15 years of
operation and compares it with the essential conditions of successful community
engagement, using the Collective Impact Framework.

The final chapter, Chapter 8, summarises the key findings from this research and identifies
the contributions that it makes towards relevant disciplines. Based on these findings several
recommendations will be made for future research and development to support and
enhance the Kakadu plum industry and Aboriginal enterprise development.
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Abstract
Globally, the agricultural sector is facing many challenges in response to climate change,
unsustainable farming practices and human population growth. Despite advances in
technology and innovation in agriculture, governments around the world are recognizing a
need for transformative agricultural systems that offer solutions to the interrelated issues
of food security, climate change, and conservation of environmental and cultural values.
Approaches to production are needed that are holistic and multisectoral. In planning for
future agricultural models, it is worth exploring indigenous agricultural heritage systems
that have demonstrated success in community food security without major environmental
impacts. We demonstrate how indigenous practices of customary harvest, operating in
multifunctional landscapes, can be scaled up to service new markets while still maintaining
natural and cultural values. We do this through a case analysis of the wild harvest of Kakadu
plum fruit by Aboriginal people across the tropical savannas of northern Australia. We
conclude that this system would ideally operate at a landscape scale to ensure sustainability
of harvest, maintenance of important patterns and processes for landscape health, and
incorporate cultural and livelihood objectives. Applied to a variety of similar native products,
such a production system has potential to make a substantial contribution to niche areas of
global food and livelihood security.
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2.1 Introduction
Population growth, climate change, and unsustainable farming practices are some of the
most pressing global challenges in the 21st century. Governments from around the globe
have acknowledged these ‘wicked’ problems and are developing strategies to mitigate their
impacts (FAO 2017; Campbell et al. 2016; Lockie 2015). The agricultural sector is one area
that is under considerable pressure to adjust and perform to meet the increased challenges
of sustainable food production practices under increasingly uncertain climatic conditions.
However, food production is currently occurring in a way which is having adverse impacts
on climate, water, topsoil, biodiversity and marine environments (TEEB 2015). If not
addressed, these practices will undermine the world’s ability to adequately feed future
populations, and solutions are desperately needed to provide more sustainable options.

2.1.1 Food Security
The global population is predicted to reach 9.73 billion people by 2050 and will require more
food, more stock feed and more biofuel to meet these demands (FAO 2017). Globally, food
security is currently dependent on a small number of cultivated species with only 12 species
contributing to 80% of total dietary intake (Bharucha and Pretty 2010). Wheat, maize and
rice account for over 50% of the world’s daily requirement of protein and calories (Jaenicke
and Höschle-Zeledon 2006). Despite there being limitations in crop–climate modelling, the
impacts of climate change are almost certain to decrease global crop production (Porter et
al. 2014). This is a real concern for food security with a growing global population and there
is now substantial research into global plant genetic resources being conducted, focused on
improved cultivars, breeding lines, landraces and crop wild relative diversity (Bryne et al.
2018; Khoury et al. 2014; Hendre et al. 2019).
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Global per capita consumption has increased considerably since the 1970s, with doubling of
milk, dairy products and vegetables, while meats products have tripled (Alexandratos and
Bruinsma in (FAO 2017)). However, total productivity resulting from agricultural investment
and technology is now thought to have slowed as a result of food loss and wastage,
degradation of natural resources, biodiversity loss and spread of transboundary pests and
disease, and resistance to antimicrobials (FAO 2017).

There is now a marked global disparity of agricultural outputs among countries. Developed
countries are currently facing chronic obesity rates, which have more than doubled since
1980s (WHO 2020). Issues added to these human health problems include an increased
carbon footprint and an increase in area lost to landfill and biodiversity losses. Some 25–
30% of food produced worldwide goes to waste, which costs about US$1 trillion per year
and accounts for 10% of the greenhouse gas emission from food systems (IPCC 2019). Third
world countries continue to suffer from poverty and food shortages as well as chronic
undernutrition (TEEB 2018). Given the serious threat to food security and the far-reaching
impacts of climate change on crops, livestock and fisheries production, agriculture needs to
balance research and implementation strategies to be able to face these challenges
(Campbell et al. 2016).

2.1.2 Impacts of Climate Change
The impacts of climate change on agriculture are predicted to be significant. Climate change
is a certainty (IPCC 2019) and the agriculture sector is, and will continue to be, impacted in
various ways.

The Intergovernmental Panel on Climate Change (IPCC) predicts a temperature rise of +1.5
C above pre-industrial levels sometime between 2030 and 2052, if global warming continues
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at its current rate. The impacts of such changes, despite increasing confidence in prediction
modelling, are not altogether certain. In 2019, the IPCC Special Report provided new
evidence for the benefits of limiting global warming to the lowest possible level, in line with
the goals set in the 2015 Paris Agreement (IPCC 2019; United Nations Paris Agreement
2015).

There are numerous predictions of climate change that will impact on the agricultural
sector. These include more extreme weather events with both drought and floods becoming
more common in areas making it more expensive and di cult to grow and sustain crops and
livestock. A change in weather will influence growing seasons and cause an impact upon
productivity due to non-alignment of crop growth with soil moisture levels and pests. In
some areas, seasonal weather patterns may cause an increase in the frequency of wildfires
that will result in physical damage to infrastructure and pasture as well as several ‘secondary
impacts’ from smoke (Jaenicke and Höschle-Zeledon, 2006). Rising temperatures can alter
exposure to pathogens and toxins, and rising levels of carbon dioxide in the atmosphere can
decrease dietary iron, zinc, protein and other macro- and micro-nutrients (FAO 2017;
Cenacchi and Sulser 2020).

2.1.3 Environmental Impacts
The rapid global expansion in food production and economic growth that the world has seen
since the 1960s has come at a heavy cost to the natural environment. Adoption of high input
and resource intense farming systems have caused massive deforestation, soil depletion,
water scarcities and contributed to high levels of greenhouse gas emissions (FAO 2017).
Klitgaard (2020) suggests that systems in overshoot such as these require new economic
theories to achieve sustainable futures. As agriculture has expanded in recent decades,
there has been greater competition for natural resources, increased carbon emissions, and
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land degradation. There has been a narrowing of cropping choice (Khoury et al. 2014) and
lack of diversity in crop rotation, which is coincident with an overuse of pesticides and other
chemicals, which is damaging to human and ecosystem health (Pimentel 2020).

Globally, agriculture is responsible for using 70% of all freshwater withdrawn from the
natural system and 60% of biodiversity loss (TEEB 2018). Half of the world’s forests have
been cleared, an ever-increasing volume of greenhouse gases is going into the atmosphere
and ground water has been contaminated or depleted. However, agricultural land use has
resulted in land values increasing as the system has become more capital-intensive, and
requires greater vertical integration, which leads to big cooperatives dictating land-use. This
is impacting on the social and cultural structure of rural towns, removing safety nets and
increasing levels of rural poverty. This then drives migration into large cities which
exacerbates welfare, food, employment and health issues.

Agricultural expansion is resulting in habitat loss (Hansen et al. 2010; Foley et al. 2011;
Galluzzi et al. 2011), which in turn, has been identified as the primary contributor to what
has been described as the ‘Anthropocene’ (Lewis and Maslin 2015) or sixth mass extinction
event (Ceballos 2015). The Australian agricultural and rural sectors are following the global
trends outlined above and are currently facing extreme social and economic pressures,
many of which are interrelated. These include depopulation of rural areas, a reduction in
participation in agricultural education, low levels of uptake in the farming sector (especially
by young women), low incomes for farm businesses and poor health outcomes for farmers
and others in rural areas (Lockie 2015). Thus, despite the many benefits of industrialized
agriculture, these farming practices can be seen to be contributing to declining rural
employment and rural depopulation (Hazell and Woods 2008).

50 | P a g e

Julian Gorman PhD Thesis

There is a need to consider alternative agricultural paradigms and transformative
agricultural systems. Current conventional agricultural practice may not always be the best
way forward for all regions in Australia. These undesirable direct and indirect impacts of
agriculture on the environment are becoming less acceptable to the global community and
pressure is being put on governments to find alternative paradigms for food production.

2.1.4 Response from Agricultural Sector
The agricultural sector can respond quickly to change when required and has been seen to
triple agricultural production over a 50-year period (1961–2011) due to the new
technologies available during the Green Revolution (FAO 2017). These increases in
production were mirrored by improved transport and post-harvest techniques which
contributed to substantially longer value chains (farm gate to plate) as well as increased
consumption of processed, packaged and prepared food.

Globally, there has been recognition that there is a need for a shift away from high-input,
resource intensive farming to more innovative systems that can continue to increase
productivity but at the same time protect and enhance the natural resource base (FAO 2017;
IAASTD 2009; De Schutter 2020; Leakey 2019). A few of the many such alternative
production systems include agroecology; agroecosystems; agroforestry; climate smart
agriculture;

diversified

farming

systems;

‘socially-modified’

crops;

sustainable

intensification; and conservation agriculture (FAO 2017; Leakey 2018; Kremen, Iles and
Bacon 2012; Petersen and Snapp 2015; Smith et al. 2017; Wezel et al. 2009). The
commonality between these approaches is that they are often multi-use, more holistic and,
in many cases, built on indigenous traditional knowledge. Of the 250,000-plant species
globally, 4% (20,000) have edible products (many from trees), but only 0.3% of edible plants
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are cultivated in agriculture (Leakey and Tomich 1999), making plants a highly underutilized
resource.

The Food and Agriculture Organization of the United Nations (FAO) (1996) proposed four
dimensions of food security, which include: reducing greenhouse gas emissions to limit and
adapt to change; reducing impacts of different types of agricultural production on the
world’s ecosystems; developing rural areas to improve livelihoods and create jobs for poor
people; and maintaining ecosystem services (TEEB 2018). In this research paper, we describe
an agricultural paradigm based on the commercial use of native foods which is in line with
FAO proposed criteria (FAO 1996). We advocate for the use of a landscape ecological
approach in understanding, evaluating and developing such a paradigm.

2.2 Alternative Agricultural Systems
Much of the discourse around climate change, vulnerability and food security, emphasizes
cultivated foods, new animal breeds and crop varieties, and climate–crop modelling as the
solution (Campbell et al. 2016; Bharucha and Pretty 2010; Eriksen, Ingram and Liverman,
2009). This is likely to be the main approach to meeting the challenges of global food
security in the future. However, there are additional pathways that could also contribute
with less impacts on the natural and cultural environment. This vision is reflected in recent
times in affluent, “western” societies where rural change has transitioned away from a
dominance of production values towards a variable mix of production and environmental
protection values (Koohafkan and Altieri 2011).

2.2.1 Agricultural Heritage Systems
Agriculture is defined by the Merriam-Webster dictionary as ‘the science, art, or practice of
cultivating the soil, producing crops, and raising livestock and in varying degrees the
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preparation and marketing of the resulting products’. There are, however, many alternative
production systems that do not fit neatly within this definition. For example, the harvest of
forest products often involves a degree of forest custodianship and management which
contributes to the growth, quality and abundance of a harvested product. It could be argued
that such practices should be considered as agricultural practice. Therefore, we will refer to
some of these alternative practices as ‘agriculture’ in this research paper.

There are globally important agricultural heritage systems that have been developed by
indigenous cultures over millennia (Shackleton 2015). These are often very complex, diverse
and specific to local areas, involving techniques and practices that have contributed to
community food security often in conjunction with conservation of natural resources and
biodiversity. Agricultural heritage systems can still be found globally, with about 5 million
hectares providing a vital combination of social, cultural, ecological and economic services
to humankind (Koohafkan and Altieri 2011). An estimated 1.4 billion people manage such
agricultural systems and landscapes globally, mostly family farmers, peasants and
indigenous communities (Koohafkan and Altieri 2011). Many scientists acknowledge that
traditional agricultural systems have the potential to provide solutions to the predicted
changes and transformations facing humanity in an era of climate change, biodiversity loss
and sociocultural issues (Koohafkan and Altieri 2011).

2.2.2 Wild Foods
‘Wild foods’ constitute a niche area of food production that involve production and harvest
with minimal impacts and interventions on the surrounding environment while at the same
time providing incentives not to clear natural habitats. A ‘wild food’ can be described as an
animal or plant product which is found in an undomesticated state in nature. Many of the
commonly used products that the world relies on today have wild origins including most
53 | P a g e

Julian Gorman PhD Thesis

staple foods (corn, potatoes, tea, spices), medicines (aspirin, codeine), fibres (cotton,
hemp), dyes (indigo and saffron), intoxicants (tobacco, opium) (Shackleton 2015). There is
still a high demand from “western” markets for wild genetic plant stocks, with 25% of
prescription drugs currently in use today having plant origins. Between 1981 and 2006,
approximately 75% of new anticancer drugs were derived from plant compounds (Newman
and Cragg 2007; Walsh 2003). Ensuring future biodiscovery will require the conservation
and management of the world’s remaining natural habitats.

Non-Timber Forest Products’ (NTFPs) are an example of a type of wild food. NTFPs were
defined by FAO in 1995 as consisting of ‘goods of biological origin other than wood, derived
from forests, other wooded land and trees outside forests’ (Belcher 2003). Wild foods and
NTFPs are an area of agriculture which contributes to millions of livelihoods worldwide.
Globally, there are 300 million people living in predominantly forest ecosystems, with a large
percentage of these people dependent on forests and their products for their livelihoods
(WWF 2018). As such, NTFPs make up a considerable component of the world’s food
economy and are an important safety net during extreme events. These products are
sometimes termed the ‘hidden harvest’ because their direct and indirect values are often
not measured nor included as part of social agricultural outputs (Scoones et al. 1992). NTFPs
are collected for customary and commercial purposes, mostly managed sustainably by local
people, communities and customary law.

Globally, many indigenous communities still have a high dependence on wild-collected
plant products for their health, nutritional, cultural and spiritual wellbeing (WWF 2018;
Cunningham 2001). Agricultural and forager communities within 22 countries in Asia and
Africa have been recorded as using an average of 90–100 species per location (Bharucha
and Pretty 2010). Much of the literature on food security emphasizes the production of
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cultivated foods, but clearly wild foods are making a substantial contribution to the global
food basket (Bharucha and Pretty 2010). Furthermore, many NTFPs are actively managed,
which suggests there is a false dichotomy between agriculture and use of wild products.

Australian Aboriginal and Torres Strait Islander people (hereon Aboriginal people) are the
custodians of the oldest culture on earth (Bowler et al. 2003). They continue to have
extensive ecological knowledge and a deep, spiritual connection to their traditional lands
(Rose 1996). Through customary care for and use of natural resources over tens of
thousands of years, they have developed an intricate knowledge of the value of plant
products (Lindsay et al. 2001; Puruntatameri et al. 2001). A wide range of enterprises are
emerging from this knowledge, including bushfood enterprises, native plant derived
industries such as nurseries, seed harvesting, cut flowers, and a variety of botanical based
medicinal and beauty products (Woodward, Jarvis and Maclean. 2019). The resulting
enterprises are largely based on wild harvest from traditionally managed estates, but also
involve different models of cultivation such as enrichment planting and horticulture (Lee
and Courtney 2016).

2.2.3 Niche Markets
Plant products play an important role in local, regional and international markets. At a local
and regional level, they are often part of an indigenous customary harvest which trades,
transports and sells products over vast distances along a diversity of value chains. In addition
to market demand of wild plant material for specialized medical and pharmaceutical
development, there is a rapidly growing consumer consciousness about links between
health, diet and the environment, and an increased awareness of foods that are produced
in safe, ethical and sustainable production systems (Gorman, Brady and Courtenay 2016).
This group of foods is referred to as “functional foods”, which potentially have a positive
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effect on health above their nutritional values, in areas such as the prevention and
management of health conditions (Tapsell et al.

2006). Estimations of the revenue

generated by the global functional food market vary considerably, however, it is estimated
to have grown considerably over recent years. Market research estimates the global
functional food market size as being 161.49 billion USD in 2018 and predicted to grow to
275.77 billion USD by 2025 (Grand View Research 2019).

Australia is well positioned to take advantage of this growing demand for functional foods.
It has a very diverse endemic flora (Chapman 2009) with many species already having
commercial applications in the fields of pharmacy, medicine, food, beverage, cosmetic,
perfumery, and aromatherapy (Brandon 1996; Clarke 2012; Graham and Hart 1997; Lands
1987; Sultanbawa and Sultanbawa 2016). Coupled with this, Australian Aboriginal people
have been using native foods for more than 40,000 years (White 2012). In recent years,
there has been considerable interest among Aboriginal people in the commercialization of
these products (Woodward, Jarvis and Maclean 2019; Whitehead et al. 2006; Fordham,
Fogarty and Fordham 2010).

2.2.4 Sustainable Landscape Management
Aboriginal stakeholders are major landowners across northern Australia’s tropical
rangelands and have shown interest in a range of natural resource-based enterprise
development opportunities (Whitehead et al. 2006; Fleming, Petheram and Stacey 2015;
Gorman, Whitehead and Griffiths 2006; Gorman et al. 2008). The environments in which
customary harvest practices take place are generally relatively intact ecosystems. Much of
this area is under Aboriginal land tenure, is remote and has Aboriginal communities and
Aboriginal Ranger groups actively involved in its management. If communities desire to scale
up their customary use to commercial use, then they need knowledge of the impacts on the
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ecosystems in which they occur. This will require a greater understanding of the harvested
species, the interconnectedness in the landscape and, more broadly, the ecology of the
landscape relevant to the harvested species. Knowledge of important landscape patterns,
processes and change will be fundamental in understanding and managing the dynamics of
the systems in which the species occur. Traditional Aboriginal ecological knowledge,
coupled with sound harvest and scientific monitoring data, will be important information
sources that can help to determine a culturally appropriate basis for establishing good
management practices.

There are also large areas across the Australian Rangelands which are not in pristine
conditions, having been impacted from frequent, intense wildfire, high densities of feral
animals and modification from other land uses such as pastoral use, cropping and mining.
This has resulted in soil erosion and biodiversity loss and, in instances, involved high levels
of tree removal, altered water flows and introduced pastures (Woinarski and Dawson 2002;
Fitzhardinge 2012). These areas may require different consideration to those landscapes
that are more ecologically and culturally intact. For example, priority considerations may
include cultural and environmental restoration, alongside commercial priorities.

The discipline of landscape ecology has an important role to play in helping understand and
inform the sustainable harvest for traditional and commercial use under changing climatic
conditions. The focus of landscape ecology has largely involved spatial heterogeneity and
ecological values with recent recognition that cultural values are also important elements
in a landscape (Pearson and Gorman 2010). In turn, ecological and cultural knowledge
informs the selection of appropriate business models. These models include wild harvest of
natural resources, cultural values and practices, and remote rural economic settings. This
integration necessitates a sustainable approach, addressing the triple bottom line.
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Applying a landscape ecological framework can bring together different knowledge systems,
values and priorities to measure the impacts and develop strategies for sustainable use
without destroying the ecological integrity of the landscapes. Sustainability must include
consideration of the socio-economic context of the communities harvesting the species.
Integrated approaches help to understand the characteristics of species that have value, the
markets that are likely to be interested in these characteristics, and the communities that
harvest the species.

Integrated, landscape approaches can also help to maintain important socio-ecological
systems whilst

providing

for increased livelihood opportunities and allowing

multifunctionality of land uses (conservation and development) (Pretty, Toulmin and
Williams 2011). However, landscapes are dynamic and can progress in different directions
(Leaky and Prabhu 2017), especially under changing climatic conditions.

We posit that Australian Aboriginal people are well positioned to scale up their customary
harvest of native foods to service rapidly growing, niche, functional food markets. For
reasons discussed later, we suggest wild harvest as a suitable initial production model for
supply of native plant products to niche markets, while ensuring benefits from resource use
are retained in the landscape. There will be issues around sustainable use that need to be
considered and management plans will need to be developed if they have not been already
(Gorman, Brady and Clancy 2018). However, a landscape-focused framework will be most
appropriate to measure landscape system health and impacts, as there are many
overarching cultural, social, ecological and political factors that need consideration (Pretty,
Toulmin and Williams 2011).
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2.3 Case Analysis—Terminalia ferdinandiana (Kakadu plum) Enterprise
To demonstrate the potential of wild foods as an important contributor to food production,
we take a case analysis approach. To explore the scaling up of customary harvest to
commercial use, a case analysis of the wild harvest of the fruit Kakadu plum on Aboriginal
owned traditional lands is reviewed. This case involves the wild harvest of a native, endemic
fruit, Terminalia ferdinandiana Exell., by Aboriginal people across northern Australia. We
discuss the species, its customary use, markets and production options available for scaling
up from customary use, by small remotely located populations situated in a multifunctional
savanna landscape.

A participatory research methodology was used in conducting this analysis, along with an
ethnographic account of factors that have influenced the progress of this enterprise over
the last 15 years (Gorman, Brady and Courtenay 2016; Gorman, Whitehead and Griffiths
2006; Gorman et al. 2008). The main method used for qualitative data collection was
participant observations, which is a tool in many disciplines for collecting data about people,
processes and culture (Kawulich 2005). A literature review using published and unpublished
papers and reports was also used in gathering data to describe the north Australia Kakadu
plum industry.

2.3.1 Properties
T. ferdinandiana is best known by the common name ‘Kakadu plum’ in Northern Territory
(NT); ‘gubinge’ in the Kimberley, Western Australia (WA), and many other Australian
Aboriginal language names across its range. It will be referred to as ‘Kakadu plum’ in this
paper as this is one of its most widely used common names. It is a member of the
Combretaceae family (Wheeler 1992), is endemic to northern Australia and is one of 200
species in the genus Terminalia, of which 29 species or subspecies are native to Australia
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(Dunlop, Leach and Cowie 1995). T. ferdinandiana is a small to medium sized semideciduous tree that is found in the woodlands of the upper rainfall band of the Australian
wet/dry tropics (see Figure 1). Its density is very variable over its range, but this species can
occur in very high densities on or near the coast (Gorman, Whitehead and Griffiths 2006).

Kakadu plum is well known for its phytochemical properties. It has the highest vitamin C
(ascorbic acid) of any fruit in world (Williams et al. 2014). These exceptionally high levels of
vitamin C were first detected in 1982 through a study of the nutritional composition of
bushfood used by Australian Aboriginal people (Brand, Cheriko and Lee 1982; Miller, James
and Maggiore 1993). The fruit and leaves also have very high levels of ellagic and gallic acid
and other polyphenolic compounds. These, along with the vitamin C, provide high
antioxidant values which are known to reduce risk of diseases such as cardiovascular
disease, cancer, stroke, and rheumatoid arthritis (Williams et al. 2014; Mohanty and Cock
2012; Ohno et al. 1999; Sirdaarta et al. 2015; Tan et al. 2011; Willet 2002). These
phytochemicals have also been proven to have high antimicrobial properties (Cock and
Mohanty 2011). These phytochemical properties, and their demonstrated applications,
have created a commercial demand from the food and beverage, pharmaceutical, cosmetic
and nutraceutical industries (Sultanbawa et al. 2018).

2.3.2 Customary Use
Traditional foods continue to be an important part of the diets of Aboriginal people. A study
of five Aboriginal communities in the NT, Australia, found that 89% of the people
interviewed consumed a variety of traditional foods fortnightly (Raymond et al. 1999).
Aboriginal people have a strong affiliation with the Kakadu plum and many Aboriginal
language groups across its range have a close cultural connection and varying uses for this
species and its products (Puruntatameri et al. 2001; Raymond et al. 1999). The fruit has
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been recorded as being consumed for quick energy and as a refreshment on hunting trips
and is used for a variety of other medicinal purposes, such as treating colds and congestion
(Lindsay et al. 2001; Puruntatameri et al. 2001; Brock 2001; Isaacs 1987). The inner bark is
used to treat skin disorders and as well as fungal infections such as ringworm (Gorman,
Whitehead and Griffiths 2006).

2.3.3 Kakadu Plum Markets
The ongoing research and biodiscovery of different phytochemicals in Kakadu plum and the
identification of potential commercial applications has stimulated several market sectors.
However, until recently, market signals have been very inconsistent between years, which
has contributed to the formation of a disjunct and poorly coordinated supply network.
Response to these market signals for the supply of Kakadu plum has come from both
Aboriginal and non-Aboriginal people, and involved three main production systems, namely
horticulture, enrichment planting and wild harvest (Lee and Courtenay 2016; Gorman, Brady
and Courtenay 2016; Cunningham et al. 2009). We describe these production systems
below.

2.3.4 Kakadu Plum Production Systems
Wild harvest is the production system that most Aboriginal people (cooperatives,
communities, family groups, and individuals) across northern Australia are involved in,
through several different business structures. Kakadu plum has been commercially
harvested from the wild in the Northern Territory (NT) since 2005 and was initially trialed
through several Aboriginal Ranger groups (Gorman et al. 2006). One of these groups, the
Thamarrurr Rangers from the Thamarrurr Region, NT, hosted a Kakadu plum Enterprise and
acted as the consolidator, by managing the fruit collected and linking with markets (Figure
1). The Thamarrurr Ranger’s primary responsibility is natural resource management rather
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than commercial development, so after a few years, they handed over the consolidator role
to a local Aboriginal owned and operated business, the Palngun Wurnangat Aboriginal
Corporation (PWAC). In 2020, approximately 15 years since the Kakadu plum collection trial
first started, the Thamarrurr Kakadu plum Enterprise still operates as a community owned
and operated business.

It now engages PWAC and the local Aboriginal development corporation, Thamarrurr
Development Corporation, to assist in supporting operational activities. Annually, this
community enterprise has purchased tons of wild harvested fruit from the community
members who wild harvested it from their traditional estates (Gorman et al. 2020). This
enterprise provides significant monetary and non-monetary benefits for the community.

Another Ranger Group in the NT, the Bawinanga Rangers, who are supported by the
Bawinanga Aboriginal Corporation (BAC) in Maningrida, Central Arnhem Land (Figure 1),
were also involved in a small, wild harvest of Kakadu plum between 2005–2008. BAC is
currently trialing harvest of a range of native bushfoods for sale to restaurants and other
markets around Australia (Bawinanga Aboriginal Corporation 2020) and hope to expand this
activity to include some of the 32 Aboriginal Clan estates in their jurisdiction.

The Kimberley area of WA is another geographical area where Aboriginal people wild
harvest Kakadu plum commercially. Some examples of Aboriginal owned and operated
businesses operating in this area include: Twin Lakes Cultural Park, Kimberley Wild Gubinge,
Lombadina Community and Mayi Harvests. Twin Lakes Cultural Park is a family business
located north of Broome on the Dampier Peninsula (Figure 1). The Aboriginal traditional
owner, Bruno Dann, is a Nyulnyulan person who lives on his traditional land making a living
from wild harvest of Kakadu plum and cultural tourism. He sells his fruit to a non-Aboriginal
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company, Living Earth Pty Ltd., which uses the Kakadu plum powder as an ingredient in
chocolate (Twin Lakes Cultural Park 2020). Kimberley Wild Gubinge is another Aboriginal
owned business which is situated north of Broome in the Dampier Peninsular, WA (Figure
1).

It purchases fruit from local harvesters which it processes into powder in its solar-powered
premises, providing local livelihoods and preservation of local knowledge though resource
use and appropriate land management (Kimberley Wild Gubinge 2020). The Lombadina
Community and Lombadina Aboriginal Corporation, established in 1985 on the Dampier
Peninsular, in the Kimberley Region of WA, have been in partnership with traditional owners
and communities to pick and sell wild harvested Kakadu plum and have recently started
growing Kakadu plum in orchards (Lombadina 2020). Mayi Harvests was established in 2006
and is situated in West Kimberley on traditional family lands in Ngumbarl and Jabirr-Jabirr
country. They harvest several native plant species, including Kakadu plum (locally called
gabiny) which they sell as both dried and frozen products (Mayi Harvests 2020).

Enrichment planting is another production system in which Kakadu plum trees are grown in
the Kimberley area of WA. Enrichment planting involves additional planting into wild
populations using wild harvested seed stock of desirable properties to increase tree density
(Lee and Courtenay 2016). The Kimberley Training Institute (KTI) in Broome, WA, has
established an enrichment planting trial at its Balu Buru site, in partnership with WA
Department of Conservation and Land Management (Lee and Courtenay 2016). KTI is a
horticultural training provider which uses the Balu Buru trial site in their training. KTI also
supports Aboriginal communities to establish other Kakadu plum enrichment plantings and
orchards. The Balu Baru site has over 1000 Kakadu plum trees that have been enrichment
planted over a 5-year period. They are developing a ‘Savannah Enrichment’ approach which
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combines traditional burning practices with modern horticultural techniques. These trials
being conducted at Balu Buru provide valuable lessons in the propagation and growth of
Kakadu plum in competition amongst the dense acacia thickets which have developed
because of unmanaged fire regimes. They indicate that at a landscape scale, savanna
enrichment practices could help change the structure of plant communities and reduce the
fuel loads and occurrence of higher intensity wildfire. In turn, this would reduce the
coinciding biodiversity loss while at the same time providing livelihood opportunities for
local people and an economic incentive to manage the landscape differently (Lee and
Courtenay 2016).

Kakadu plum is also grown as a monoculture in horticultural settings. Kakadu Life Pty Ltd is
the main non-Aboriginal company that grows Kakadu plum at scale. Their production is based
in the NT, Australia, with distribution based in Perth, WA, and they sell a variety of Kakadu
plum products, many with organic status (Kakadu Life 2020). There are also several
Aboriginal owned communities that grow Kakadu Plum in the Kimberley area of WA in a
horticultural setting. These include WA’s largest Aboriginal community, Bidyadanga
Aboriginal Community, situated 180 km south of Broome, which started growing Kakadu
Plum almost 20 years ago (Bidyadanga 2020) (Figure 1). Mamabulanjin Aboriginal
Corporation is an Aboriginal Resource Centre based in Broome and is another group that is
growing Kakadu plum in a horticultural setting (Mamabulanjin Aboriginal Corporation 2020).
More recently, GoGo Station Pty Ltd, an Aboriginal pastoral station situated near Fitzroy
Crossing, WA, set up a trial plot of 200 Kakadu plum trees under drip irrigation (Fowler,
Stanley and Hudson 2020).

The Kakadu plum industry across northern Australia is established and growing. In summary,
the exceptional phytochemical properties of Kakadu plum, the commercial applications and
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market demand, and knowledge from generations of customary use, underpin an
established and growing Kakadu plum supply chain. The main model of production of
Kakadu plum is wild harvest from Aboriginal traditional estates, supported by local
Aboriginal corporations. Value chains involve both Aboriginal and non-Aboriginal actors
within or outside of these estates. In many cases, enterprises have been developed by local
Aboriginal people who have customarily harvested this species but who have now expanded
these practices and incorporated business practices for commercial use. Enrichment and
horticultural plantings are emerging as new modes of supply for this species, with the
support of regional training institutions. Inspection of the known distribution of T.
ferdinandiana would suggest potential for wider uptake of the commercial use of Kakadu
plum, particularly in the NT (Figure 1).

Figure 1. The distribution of the endemic T. ferdinandiana in Western Australia (WA), the
Northern Territory (NT) and Queensland (QLD). Triangles represent place names and dots
represent herbarium records of T. ferdinandiana, from Atlas of Living Australia (Atlas of Living
Australia 2020).
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2.4 Discussion
We now discuss the important considerations in wild harvest for customary purposes as well
as commercial use and the scaling up to meet larger commercial demands for supply. We
will also discuss the use of a landscape ecology approach for valuing, understanding and
developing use of native foods for commercial purposes.

2.4.1 Customary sector and wild harvest
Around Australia, Aboriginal people have used a variety of methods of food production prior
to colonization. These range from fire being used to modify vegetation structure and
composition for wild harvest purposes (Jones 1969) through to more conventional types of
agricultural practices including domesticating plants, sowing, harvesting, irrigating and
storing crops, and implementing aquaculture and other farming practices (Gerritsen 2010;
Gammage 2011; Pascoe 2014).

The current Aboriginal economy has also been described as a ‘hybrid’ economy comprising
of three sectors: customary, state and market (Altman 2001). The customary sector refers
to subsistence harvest for food and cultural purposes; the state includes social security and
government-funded programs such as ‘work for the dole’ schemes; and the market sector
relates to the free market, most notably the fine arts and craft industry established in
Aboriginal Australia. The customary sector constitutes a range of productive activities that
are based on cultural continuities and cultural identity, such as hunting, fishing, gathering of
bushfood, art and craft production, caring for kin and caring for country (Buchanan 2014).
The Aboriginal economy has changed over time (Vemuri and Gorman 2012), but customary
harvest is still a very important component of Aboriginal livelihoods. It is based on an
intricate ecological knowledge and connection with their traditional lands. Aboriginal people
relate well to the idea of a ‘culture-based economy’ which incorporates their knowledge,
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connection to their traditional estates and epistemology (Morrison 2006). A culture-based
economy involves a multifunctional approach and operates at a landscape scale.

Wild harvest of bushfoods for commercial purposes can be viewed as an extension of
customary practice. It relies on Aboriginal ecological knowledge and practices, often still
within cultural perimeters, but aims to service larger and external markets. As the scale of
harvest increases, there will be concerns around sustainability and impacts of harvest that
will need to be addressed, alongside the many other economic, ecological, social, and
cultural benefits that come from this activity. Even though Kakadu plum is an abundant
species and has an extensive natural distribution, the impacts of increasing harvest levels
for commercial use, in conjunction with changing climatic conditions, will require careful
land management practices. In response, the Northern Territory government has developed
a management program for Kakadu plum (Terminalia ferdinandiana) to ensure its
sustainable use (Gorman, Brady and Clancy 2018). However, there are several case studies
that demonstrate that Aboriginal people have established production systems which utilize
wildlife for both customary (non-market) and commercial purposes, including use of
saltwater crocodiles, long-necked turtles and raw materials for artworks (Fordham, Fogarty
and Fordham 2010; Altman 2987; Griffiths, Philips and Godjuwa 2003; Vardon 2001).

Tropical savannas across northern Australia need active land management for their natural
and cultural values to remain intact. This requires people to be living on country in the
savannas, with knowledge of that country and how to manage it (such as traditional burning
practices). People also need livelihoods to be able to thrive in these remote places across
the savannas. However, except for the Aboriginal Ranger Program, there are very limited
employment and enterprise opportunities in remote Aboriginal townships. The economic
status of Aboriginal people is the lowest of any demographic group of Australians (Altman
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2004; AIHW 2015), with unemployment rates being as high as 90%, if various government
welfare programs were not taken into consideration (Abbott 2002). Commercial use of
natural resources offers livelihood opportunities for Aboriginal people who have expertise
in both customary use and land management as well as the right and a strong desire to be
involved (Gorman, Whitehead and Griffiths 2006; Gorman et al. 2008; Gorman, Brady and
Sultanbawa 2018).

2.4.2 Scaling up from Customary Harvest
Extending harvesting from customary to commercial purposes is a manageable transition
for Aboriginal harvesters because they have ecological knowledge about the resource
(when it should be picked, where the best picking sites are, landscape management
requirements, etc.,) and know the cultural protocols in which the resource must be
harvested (access and harvest permissions, cultural sensitivities or prohibitions etc.).
However, the component of commercialization that some Aboriginal communities might
find di cult is building an appropriate business structure.

There are many complexities and challenges in developing an Aboriginal business, especially
in remote and regional localities within the savanna landscapes (Gorman, Brady and
Courtenay 2016; Bodle et al. 2018; Cahn 2008; Nikolakis 2010). Business development in
remote Aboriginal communities is different to that in other Australian communities
(Flamsteed and Golding 2005). Enterprise development in Aboriginal communities is often
funded through government programs and is likely to have originated without commercial
intent and often involves subsidized community-based activities (Evan 2007). Many of these
enterprises are largely focused on social goals in the absence of economic criteria for
success. These enterprises often lack the business acumen required to make decisions that
lead to viable long-term businesses in this distinctive landscape context (Gorman, Brady and
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Courtenay 2016). This confusion between social and economic objectives has been cited as
an important contributor to business failure in Aboriginal businesses (Gorman et al. 2020;
Arthur 1999). There are, however, many examples of Aboriginal community-based
enterprises (such as those described in Section 3.3 above) which have managed social,
cultural and economic priorities successfully.

For Aboriginal people to have greater control of the Kakadu plum industry, there is a need
for them to take a ‘whole of industry’ approach and become leaders in all aspects of the
business, including research, harvest, processing and marketing. The Indigenous Land and
Sea Corporation is working with Aboriginal people to achieve this goal. In 2018, it
established the Northern Australian Kakadu Plum Alliance (NAAKPA). NAAKPA currently
consists of a consortium of eight Aboriginal owned enterprises which ethically harvest and
process Kakadu plum across northern Australia (NAAKPA 2020). This Alliance provides
support to its members as they grow their businesses while at the same time providing
stability and reliability to the Kakadu plum supply chain. Such cooperative or collective
ventures are likely to play an important role in the development of savanna enterprises, in
so far as they support a focus on Aboriginal economic development as well as ecological,
social and cultural priorities. A cooperative model across several savanna sites will also help
manage the risks to supply, inherent in wild harvest.

As markets develop and demand for Kakadu plum increases in the future for Kakadu plum
there may be a need for greater uptake of alternative production systems to complement
wild harvest. This will place greater emphasis on domestication of Kakadu plum to meet
demand. Enrichment planting is one alternative form of domestication which has been
described earlier in this paper (Section 3.4) (Lee and Courtenay 2016), which could
contribute to more consistent yields and greater volumes of supply. More conventional
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horticultural production systems may also need be considered. Domestication may be
desirable for some Aboriginal producers to meet the demands of larger markets. It is often
seen as comprising of a spectrum of increasing levels of human intervention in the
production of a species for human benefit (Zeder 2006). There are some very relevant
resources documenting the process of domesticating culturally important, indigenous foodtree species over a 25-year period in tropical/subtropical Africa (Leakey 2019). This body of
applied research is focused on domesticating trees and creating multifunctional landscapes
which can reverse the cycle of land degradation and its associated social deprivation issues
(Leakey 2018).

Leakey (2012) describes food species as falling into four categories: i. Internationally
important and widely cultivated staple foods, ii. Widely cultivated case crops, iii. Locally
domesticated and cultivated species or ‘orphan crops’, which also have wider potential, iv.
Culturally important species used for customary use and little known outside their natural
range.

He suggests that the first three categories have made the transition from ethnobotany to
agriculture hundreds, if not thousands, of years ago, while the fourth category is currently
making that step following recent research. Despite being focused more on agroforestry
than wild harvest, this long-term participatory research project has demonstrated some
interesting findings that could be incorporated into Australian Aboriginal agricultural
development. This is particularly the case for a tree species like Kakadu plum with so many
valuable attributes—edible fresh or processed fruit, a source of vitamin C and rich in
antioxidants. The identification of ‘ideotypes’ to capture ideal phenotypic trait combinations
for different end products and associated markets (Leakey and Page 2006), can differentiate
suppliers across the savanna landscape.
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Taking a geographically decentralized approach to reduce risk in narrowing the genetic base
of species (Leakey and Akinnifesi 2008) is an approach that would be very applicable to
Kakadu plum, as there are many varieties across its range on numerous traditional estates
and there may be cultural reasons for land owners wanting to keep genetic strains
represented by ‘ideotypes’ separate. Creating Rural Resource Centers to assist in technical
training and business support (Leakey 2019) and making partnerships which link
domestication and commercialization programs, is considered critical to the success of
commercialization and demonstrates the long-term level of support and commitment
required to progress the development of community-based enterprise development.
Examples of successful Kakadu plum enterprises developed to date demonstrate this.

Given there are also many degraded landscapes across the Australian rangelands, there may
be potential to establish an agroforestry domestication program. Processes to domesticate
native species need to protect the interest of the traditional estate owners in Australia.
Approaches, such as the sculptured seedling technique to revegetation, which relies on a
knowledge and understanding of the natural vegetation in areas to match site capability
with appropriate species, may prove useful (Jacobson et al. 1994). Other processes, such as
utilizing socially modified crops rather than genetically modified crops, are more likely to
prevent the loss of genetic variability from the landscape and protect local interests and
benefits (Leakey 2018, 2019). This process could, in time, supplement yields from wild
harvest and help provide the volume and consistency of supply to secure relationships with
larger markets. This work will need to be done in close consultation with traditional
landowners as there will be many issues (access, identifying desirable phenotypic traits,
cultivar development, cultivation techniques) that will require their participation and
customary authority.
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2.4.3 An Integrated Landscape Approach to Management of Country
Aboriginal people own vast areas of land across northern Australia. In the NT alone,
Aboriginal people make up around a third of the population and own over half of the land,
mostly under a communal title. Much of the natural range of Kakadu plum is found on
Aboriginal lands across the northern Australian tropical savannas, which still consist of
relatively intact landscapes. These lands are managed by a mixture of traditional Aboriginal
and “western” land management practices, in collaboration with the Aboriginal Ranger
groups and in conjunction with traditional land management practices or authority (Country
Needs People 2020). Landscapes managed by traditional land management practices in
tropical northern Australia have been shown to have greater ecological integrity than those
managed in the absence of Aboriginal land managers and their traditional ecological
knowledge non-Aboriginal managed sites (Yibarbuk et al. 2021).

Access to native plant resources on Aboriginal land, their commercial use and sustainability,
are regulated through customary lore and state legislation. Traditional owners, who are the
designated decision makers for individual Clan estates, have cultural obligations to look
after their country and this relates to caring for both natural and cultural resources and
maintaining their spiritual connections. People are integrally linked to place and place is
integrally linked to people (Bradley 2001). In the NT, the Aboriginal Land Rights Act (NT)
1976 states that any commercial activity must be approved by the traditional owner(s).

Permits to access and commercially harvest on Aboriginal lands must be with the authority
of the traditional owner(s) and must be captured in a Land Use Agreement between the
Aboriginal Land Trust, on behalf of the traditional owner(s), and the proponent. Sustainable
use of native plants and animals is regulated through the NT Department of Environment
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and Natural Resources through a permit system and has long been a focus and part of the
NT government’s conservation strategy (PWCNT 1997). The sustainability of commercial use
of Kakadu plum is of utmost importance to the NT government and a ‘Management Plan for
Terminalia ferdinandiana in the Northern Territory 2018–2022’ is in place to ensure wild
populations and the species habitat are adequately maintained across the NT of Australia
(Gorman, Brady and Clancy 2018).

There is a risk that over time the benefits of commercial use of native plants could be
realized of Aboriginal owned lands and to the exclusion of indigenous peoples. Kakadu plum
is an industrial crop and there has already been an incident in 2004 where two multinational
companies have tried to export Kakadu plum tissue culture out of Australia without
permission or benefit-sharing agreements (Isaacs 1987; Gorman et al. 2019). However,
there are two key ways that the interests of Aboriginal peoples can be protected.

Firstly, by targeting premium markets that value culturally identified and ethically sourced
products. Secondly, there are legislative mechanisms in place to protect interests and
ensure benefit sharing with landowners, including traditional landowners and traditional
knowledge holders (Robinson et al. 2017). Australia is a signatory of the ‘Convention on
Biological Diversity 1992’, under which the ‘Nagoya Protocol’ on ‘Access to Genetic
Resources’ and the ‘Fair and Equitable Sharing of Benefits Arising from their Utilization’ has
been framed to protect the interests of indigenous peoples and communities.

In the Northern Territory, Australia, land held under Aboriginal Freehold title, and awarded
under the Aboriginal Land Rights (Northern Territory) Act 1976, requires special land use
agreements with traditional landowners before parties can access or use natural resources
from this land. Finally, Australian states and territories, including the three jurisdictions in
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which Kakadu plum occurs, have biodiscovery acts and regulation to manage the accessing,
collection and transfer of biological materials collected, and the benefit that flows from their
use.

Australian Aboriginal people are the custodians of the oldest continuous culture on earth
(Bowler et al. 2003) and have a deep, spiritual connection to their ‘country’ (Rose et al.
1996). Tens of thousands of years of Aboriginal land management can be described as
‘sustainable’ in that it has resulted in a productive and sustaining relationship between
humans and their environment (Gammage 2011). An integrated landscape approach seeks
to understand the relationship between diverse values, which requires a transdisciplinary
approach, that incorporates the ecological, economic, social, and cultural considerations
with people from diverse cultural, educational and philosophical backgrounds (Pearson and
Gorman 2010).

2.5 Conclusions
The agricultural sector faces significant challenges now and into the future, with changing
climates and a rapidly growing global population. Historically, indigenous agricultural
systems, in their many forms, have accounted for the food security and livelihoods of many
millions of people globally. In Australia, wild harvested foods continue to make an
important contribution to Aboriginal livelihoods, health and wellbeing, and provide
economic opportunity where remoteness, education and infrastructure allow few
alternatives (Burgess et al. 2009).

Aboriginal Australians are major landowners across northern Australia with strong cultural
connections and intricate knowledge of their land and the plants and animals within. Many
groups still rely on customary harvest for their livelihoods and use these products for a
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diverse range of nutritional, medicinal and cultural purposes. A north Australian native
plant, T. ferdinandiana, which provides customary food and medicine, is currently being
commercially wild harvested, enrichment cultivated and horticulturally grown by Aboriginal
people. We conclude that a scaling up of customarily harvested products, such as Kakadu
plum, is both desired by Aboriginal people and an appropriate alternative agricultural
paradigm to meeting high value niche market demands, thus contributing to global food
security by broadening the base of food species used and valued. As markets grow,
domestication may become necessary. Models of domestication that promote community
participation and local benefit and that protect the natural genetic diversity of a species
across its landscape should be prioritized. Investment in regional training is required to
support this process (Leakey 2019; Leakey 2012; Leakey 2014). In parallel with the scalingup of customary harvest, domestication may allow for greater consistency and volume of
supply leading to greater market confidence and more competitive pricing structures.

Wild harvest can be conducted with minimal impact on the surrounding environment and
the many opportunities that exist for scaling up the supply of native plant products that
have market demand, must be explored. This will require further surveys and research to
identify commercial potential through bioprospecting and incorporation of Aboriginal
knowledge. There are already many species being harvested for customary purposes by
Australian Aboriginal people that may have commercial potential (TEEB 2018; Gorman,
Whitehead and Griffiths 2006; Gorman et al. 2008). We posit that globally there are many
other similar customary harvested products found on other natural landscapes that could
be harvested sustainably to meet market demands and contribute to food security.

This approach to food production would be best managed at a landscape scale. This would
draw on concepts from landscape ecology to ensure sustainable production and protection
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of the multifunctionality of landscapes, through the conservation of all the important
landscape values (ecological, cultural and social). North Australian landscapes are expansive
and largely intact due to their poor soils, remoteness from markets and highly seasonal
rainfall. There have been several failed attempts to ‘develop the north’ with the planning
being largely influenced by external factors with little regard to Aboriginal aspirations
(Fitzhardinge 2012) or local conditions (Woinarski and Dawson 200263). Landscapes across
northern Australia have been managed for thousands of years by Aboriginal custodians and
are rich in both natural and cultural heritage values.

Such holistic and integrated landscapes should not be compromised by inappropriate
agricultural models. Aboriginal custodians have obligation to ‘care for country’ and in most
cases, these obligations exclude large scale clearing and development. An alternative
development practice is a ‘cultural approach’ to land use which is holistic in nature, building
on customary lore and practice to service new and expanding markets that value
sustainable practice and organic, ethically sourced foods.

This idea of holistic planning for multifunctional landscapes is not new and has been
supported by several authors (Pearson and Gorman 2010; Burgess et al. 2009; Holmes
2010). Valuing ecosystem services, Aboriginal knowledge, economic values of native plants,
and managing for multiple values, are common threads of an integrated landscape
approach. Many of the landscapes across northern Australia are “undeveloped”, have
relatively intact ecosystem services, along with people who have maintained cultural
connectedness, albeit to varying degrees. This is an ideal time to prevent loss of important
multifunctionality by taking an integrated and holistic landscape approach to land
management and economic development in this region (Pearson 2013). This can help to
capture the ecological, economic, social and cultural values that are inherent in these
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landscapes and plan a shared vision for the future that provides sustainable livelihoods for
current and future generations resident in these northern landscapes (Pearson and Gorman
2010). This vision of landscape as an agricultural system also prioritizes the retention of
benefit locally, in an economically poor but culturally and biologically diverse landscape.

We need to selectively conserve ecological and cultural integrity whilst creating novel future
farming systems while we have them, rather than trying to apply these principles to
landscapes which have been altered and no longer have Aboriginal cultural connections.

This paper has introduced the concept of an agriculture paradigm which is compatible with
the concept of a ‘customary economy’ that Aboriginal people aspire to develop (Bidyadanga
2020; Russell-Smith et al. 2018). Future agribusiness models in these landscapes should
build on the existing customary knowledge to create an innovative and appropriate
agricultural paradigm which will contribute towards Aboriginal livelihoods and global food
security issues in a changing world.
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Kakadu Plum (Terminalia ferdinandiana) as a Sustainable
Indigenous Agribusiness

Abstract
In northern Australia, commercial use of plant products can provide Aboriginal people with
important livelihood opportunities. Kakadu Plum (Terminalia ferdinandiana Exell.) is a species
endemic to northern Australia with exceptional phytochemical properties and industry
applications. Aboriginal people have a long history of customary use of many parts of this plant,
and as scientific research provides evidence for commercial applications, it is under increasing
demand. It has the highest level of ascorbic acid of any fruit in the world and also commercially
important antioxidants. This paper reviews the unique characteristics of T. ferdinandiana fruit
as a commercial plant product, the people and landscapes in which it grows, and the current
state of knowledge for building a successful agribusiness based on these factors. It
demonstrates the great potential T. ferdinandiana has as a sustainable Indigenous business
and identifies the important research and development gaps that need to be addressed. These
include improved understanding of taxonomy, floral biology, and drivers of variability in the
properties in T. ferdinandiana leaves and fruit; better understanding of aspirations of
Aboriginal suppliers for participation in the agribusiness supply chain; and specific supply chain
models that suit Aboriginal suppliers of T. ferdinandiana to service a range of potential national
and international markets.

3.1 Introduction
The aim of this paper is to bring a multidisciplinary approach to assessing Kakadu plum
(Terminalia ferdinandiana Exell.) for Indigenous agribusiness development. T. ferdinandiana is
an endemic Australian native plant, with exceptional nutritional and health properties and
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potential commercial applications. It is an abundant and widespread savanna tree, occurring
across northern Australia on lands owned and managed by Indigenous people. There is
widespread interest within the Australian Indigenous community in the potential to benefit
livelihoods via enterprise business income based on T. ferdinandiana. It is hoped that the
framework developed in this study will shed light on issues of concern for the growing interest
in this agribusiness and how best to address them. It is anticipated that identifying knowledge
gaps will inform future policy initiatives and the creation of the research and development
agendas of Australian governments at all levels, as well as industry and philanthropic groups
engaged in directing funds for capacity building for Indigenous enterprise development.

Globally, many Indigenous people still have a high dependence on plant products for their
health, nutritional, cultural, and spiritual well-being (WWF 2018). Equally so, “western”
markets are also very dependent on wild genetic stock, with some 25% of prescription drugs
currently in use today having plant origins. Plant compounds contribute to approximately 75%
of the new anti-cancer drugs marketed between 1981 and 2006 (Newman and Cragg 2007;
Walsh 2003). There is also a growing demand for “functional foods,” which potentially have a
positive effect on health above their nutritional value, such as in the prevention and
management of health conditions (Tapsell et al. 2006). In 2015, the global functional foods
market was valued at USD 129.39 billion and it is forecast to grow to USD 225.10 billion by
2024 (Grand View Research 2016). This rapid market growth is due to increasing consumer
consciousness about health, diet, and the environment, and greater awareness of foods that
are produced in safe and sustainable production systems.

Australia is well positioned to take advantage of this growing demand for functional foods
based on its diversity of endemic flora and Indigenous customary use and knowledge of plant
products. Australia has a very diverse array of native flora comprising over 19,324 vascular
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plants, with the clear majority (~ 95%) being endemic (Chapman 2009). Many of Australia’s
endemic plants have commercial applications in the fields of pharmacy, medicine, food,
beverage, cosmetic, perfumery, and aromatherapy (Bindon 1996; Clarke 2012; Graham and
Hart 1997; Lands 1987; Sultanbawa and Sultanbawa 2016), with increasing international and
national demand. Australian agriculture has an excellent international reputation for its
environmental stewardship, the quality of products, and agricultural practice (Daly et al.
2015), which positions it well to grow its existing supply chains and to service a larger section
of the functional foods market. However, to develop these chains and grow a share in the
international market, while including the requirements of Aboriginal suppliers, requires careful
planning, research, and development, including interdisciplinary knowledge across several
areas of consideration.

Australian Aboriginal people are the custodians of the oldest continuous culture on earth and
have an extensive ecological knowledge and deep, spiritual connection to their country. Their
customary use of natural resources over many thousands of years has resulted in an
exceptional knowledge of the value of use of plant products, which has been transferred across
generations (Lindsay et al. 2001; Puruntatameri et al. 2001). Wild plants and animals continue
to be important in contemporary identity building of Aboriginal people, and wild food
networks will undoubtedly offer opportunities to urban, peri-urban, and rural Aboriginal
people (Low Chow et al. 2013). There is much that modern medicine and other sectors can
gain from this knowledge and, through equitable partnership agreements, the Australian
agribusiness sector and Aboriginal people can also benefit greatly (Janke 2018; Robinson
2010).

T. ferdinandiana, best known by the common name “Kakadu Plum,” is one of Australia’s native
species that has potential to grow into a significant agribusiness. This species has exceptional
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phytochemical properties in the leaf and fruit which have commercial application and market
demand from several industry sectors. It has the highest levels of ascorbic acid of any fruit in
the world and high levels of commercially important antioxidants such as flavonoids and
polyphenolics (including gallic and ellagic acids) (Cunningham et al. 2009; Netzel et al. 2007;
Williams et al. 2014). A significant amount of research and development directed toward the
commercialization of this species has already been conducted, but there are clearly knowledge
gaps that need to be identified and addressed in growing this from a small-medium scale
enterprise to a large-scale agribusiness.

Northern Australia is struggling with the incongruity of having unique and abundant cultural
and natural resources, but also an Aboriginal population suffering from major socioeconomic
disadvantage (Australian Institute of Health and Welfare 2015). Yet the customary knowledge
that Aboriginal people have regarding plant and animal resources (Jones and Clarke 2018)
could be the basis of an improvement of their socioeconomic status through creating much
needed employment opportunities and continued connection to country. A “two tool box
approach” (Aslin and Bennett 2005) is required in sharing this knowledge and
commercialization through partnerships of industry and research with the Aboriginal
custodians. This approach for collaborative action has worked well in the land management
sector. This has occurred as traditional land management practitioners work together with
contemporary “western” land management practice through Indigenous Ranger groups (Aslin
and Bennett 2005).

A similar strategy is needed in business collaborations that sit between the very different
socioeconomical constructs of remote Aboriginal communities, which are still strongly
influenced by traditional culture, with potentially contrasting conventional business structures
that function according to “western” business principles. Therefore, sustainability involves not
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only ecological but also economic, social, and cultural considerations. All of these are
important for realizing the internationally recognized Millennium Development Goals, which
are so important in Indigenous development (Millennium Development Summit 2000).

An agribusiness development requires at the very least a supply of and a demand for a product,
as well as “actors” willing and able to provide services along the value chain. Within this paper,
the main consideration is supply of a plant product from Aboriginal lands. We review the
unique characteristics of T. ferdinandiana fruit as a commercial plant product, the people and
landscapes in which it grows, and the current state of knowledge for building a successful
agribusiness based on these factors. First, we discuss the economic geography of northern
Australia and provide a snapshot of the landscapes, the Aboriginal communities, and their
cultural values. Second, we review some of the biophysical properties of T. ferdinandiana and
the commercial use of plant products by Aboriginal people as a livelihood option, with a focus
on T. ferdinandiana. Third, we consider the trajectory of the growing commercial use of T.
ferdinandiana and the challenges that this industry sector will face. This trajectory is then
considered in the context of the social and cultural embeddedness that exists in Indigenous
businesses globally (Cahn 2008). Enterprise and business developers in this context will need
to link with a very different set of conventional business principles, expectations, and
behaviours. This will require careful planning, communication, and perhaps formulation of new
models and approaches (Scoones 1998).

3.2 Northern Australian Landscapes, History, and Socioeconomic Status of
Indigenous People
In this section, we will focus on the part of northern Australia in which T. ferdinandiana is found
which, at its narrowest definition, includes the wet/dry tropics of the Northern Territory (NT)
and the Kimberley region of Western Australia (WA) (Cunningham et al. 2009). These areas
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have an annual rainfall of 600–1,600 mm, which is spread over a 4–7 month period (Lansberg
et al. 1966).

3.2.1 Northern Australian Landscapes
The wet/dry tropics of the NT and the Kimberley of WA are characterized by their vast and
relatively intact landscapes with extremely low population densities. Outside of the cities the
population is sparse, and it is predominantly Aboriginal-owned land. Native Title claims, and
Aboriginal Land Rights have progressed more in the NT than other states of Australia, with
about 50% of the land and 85% of the coastline under Aboriginal ownership (National Museum
of Australia 2019). This land is held either as Aboriginal freehold, leasehold, or other tenures
that exist concurrently with Native Title. The NT encompasses hundreds of Clan estates
(AIATSIS 2019a), with many either permanently or seasonally occupied in small family or Clan
settlements, referred to as “outstations.” These outstations are generally serviced by regional
townships, many of which were started as missions or government outposts when Aboriginal
people were dispossessed from their land (AIATSIS 2019b).

The NT has an average population of 0.2 person/ km 2 (ABS 2016). The low density of people
living on the land is arguably the biggest threat to its natural and cultural resources, as
landscapes need active land management at an appropriate scale. With the current low levels
of occupation, wildfire, feral weeds, and animals are extremely hard to manage and have
devastating ecological, cultural, social, and economic impacts. Land management and
sustainable use of wildlife play an ever increasing and important role in the livelihood
opportunities of Aboriginal people on their land (Gorman et al. 2008, 2006; Nikolakis 2010).
However, without appropriate livelihood opportunities to generate income, there may over
time be a drift of Aboriginal people from their traditional lands into larger towns (as quoted in
Vemuri and Gorman 2012).
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3.2.2 History and Socioeconomic status of Indigenous People
The remote Aboriginal economy has been described as a “hybrid” economy, made up of three
sectors: customary or subsistence; the State (mainly welfare); and private sector (e.g., arts and
crafts, tourism enterprise) (Altman 2001). Although the proportion of these sectors has clearly
changed over time, the customary or subsistence component of the hybrid economy is still
very important to many Aboriginal people living in remote areas. The welfare sector in
Aboriginal communities has largely been in the form of a “work for the dole” type scheme
called the Community Development Employment Program (CDEP) (Gorman and Vemuri 2017).
The funding and employment generated through CDEP have contributed greatly to
development of remote regional areas often managed by Aboriginal development
corporations, such as Bawinanga Aboriginal Corporation in Maningrida (Altman 2016) and
Thamarrurr Development Corporation in Wadeye. This CDEP scheme, which has been in
existence since the late 1970s, has in part been used as a training program that “employed”
people in community-based projects. The CDEP scheme was initially intended to train and
transition people onto “real” jobs, but there are few non-government jobs available in regional
Aboriginal townships (Gorman and Vemuri 2017; Welter 2010). Over time, the federal and
state governments have tried to rationalize expenditure on service delivery (such as for health
and education) by trying to encourage Aboriginal people to move from smaller settlements
into bigger townships. When this occurs, Aboriginal people inevitably end up disconnected
from their Clan estates, creating a loss of culture and language and often contributing to social
disharmony in the more concentrated population centres (Kerins 2010).

The private sector is also an important component of the hybrid economy (Altman 2001). On
Aboriginal lands, the labour requirements of private sector activity typically have been
mismatched with the existing Indigenous skills or have involved work opportunities that are
95 | P a g e

Julian Gorman PhD Thesis

not desirable to Indigenous people (Altman and Sanders 1991; McRae-Williams and Gerritsen
2010). This is reflected in workplace participation rates being extremely low outside of major
cities (Altman and Sanders 1991). For example, the Aboriginal Township of Wadeye (Fig. 1) had
a workplace participation rate of 16.7% in 2006. In contrast, culture-based enterprise activities
have higher levels of Indigenous interest and engagement. They are often more flexible, can
tie into with cultural and social obligations, and are based on existing knowledge systems and
connections to country (Altman and Sanders 1991; Gorman et al. 2006, 2008). These include
arts and crafts, tourism, natural and cultural resource management, and wildlife-based
enterprise (Koenig et al. 2011; Luckert et al. 2007; Nikolakis 2010; Tremblay and Wegner 2009;
Zander et al. 2014).

Fig. 1. Map showing distribution of the endemic T. ferdinandiana (as plotted using tree
records from Atlas of Living Australia 2019) and approximate location of Darwin and the
Aboriginal Community Wadeye.

In recent times, there has been a call by some Indigenous leaders for an increase in private
sector investment (Mundine 2010; Pearson 2009; Yunupingu 2008). In encouraging this
pathway, attention must be given to economic viability of enterprise and the process of
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choosing appropriate enterprises. Culture and social structure have an important role in
decision making in Aboriginal communities. Further complicating decision making and
governance in Aboriginal communities is that community members are often on the board
of several organizations and part of important decision-making while, at the same time, also
being part of a family group, which is a beneficiary of these decisions. This could be viewed
as being a conflict of interest, but given the size of some of these communities, the relatively
small number of Traditional Owners who are decision makers, and the complexity of multicultural governance, it is difficult not to have such overlap. Cultural factors such as kinship
systems, totems, and decision-making authority are factors that have potential to influence
aspects of a natural resource-based enterprise by determining who can be involved, what
country it can happen in, and when it can happen.

CDEP has been the mainstay of employment in Aboriginal communities since the late 1970s
(Gorman and Vemuri 2017). Under this scheme, participants were expected to work four
hours a day (36 hours a fortnight), which provided flexibility to participate in social and
cultural activities. Many of these CDEP programs were initiated around social outcomes, and
the author has observed high turn-over of projects along with CDEP coordinators. Enterprises
initiated under this scheme were seldom expected to be financially viable and could best be
described as “social enterprise.” This has distracted from the real economic viability of
business as many of the costs of operations have been subsidized by the CDEP scheme and
the supporting organizations within the communities. True accountability of business will
need to include all operational costs for them not to be dependent on subsidies that may not
exist into the future.

Land management and sustainable natural resource–based activities and enterprise have
been long identified by Aboriginal communities as high on their list of development
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aspirations (Gorman 2006, 2008; Whitehead 2012; Whitehead et al. 2006). This is because
they provide a mechanism to accommodate economic, social, and cultural priorities. Similarly, it
has been found that Maori-led economic development also has a strong emphasis on cultural values
and worldviews, and is essential in social and economic development in Maori communities
(Bishop and Tiakiwai 2002; Carter et al. 2011).

In the Northern Territory, the Indigenous population has a much faster growth rate than
other groups (Taylor et al. 2006). This further emphasizes the need for appropriate employment
opportunities on Aboriginal lands. It is important that the approach to the development of
employment opportunities is community-based. This will ensure that Aboriginal people are
empowered and have ownership of the processes of economic development and can decide how
to best maintain their cultural values and connections while at the same ensuring that their
people are still able to access the economic and knowledge resources of mainstream society. In
summary, northern Australian landscapes are vast, relatively intact, with a rich natural and
cultural diversity. The landscapes require active land management at an appropriate scale to
maintain their natural and cultural values. There are many Aboriginal communities that are
welfare dependent, arguably because of the history of establishment of the townships in which
they live, contributing to a lack of appropriate employment opportunities through pursuing.
Choosing and establishing such enterprise needs input and ownership from the communities who
will service them. There are complex cultural, social, and institutional factors that influence
decision-making and economic viability which need to be considered in developing natural
resource-based enterprise. Much of Aboriginal land is under communal title and still governed by
traditional lore and practice, requiring a different approach to conventional business
development.
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3.3 Terminalia ferdinandiana Exell.

3.3.1 Taxonomy
T. ferdinandiana is a member of the Combretaceae family (Wheeler 1992) and is endemic to
northern Australia (Fig. 1). This family contains 20 genera and 500 species that are wide- spread
in tropical and subtropical regions of the world (Dunlop et al. 1995). The genus Terminalia
consists of about 200 species, of which 29 species or subspecies are native to Australia (Dunlop et
al. 1995). Fourteen species occur in the Kimberley of Western Australia (WA), 12 in Northern
Territory (NT), and 16 in north Queensland (Pedley 1995), with some species overlapping in
distribution.

T. ferdinandiana was originally named and described as T. edulis by Muell in 1860
(Cunningham et al. 2009). Later, the Australian Plant Census, which is the authority for
Australian plant names, adopted Byrnes’s (1977) Revision of Combretacea in Australia, and
considered T. ferdinandiana and T. latipes as separate species. However, there is some
dispute about this decision. Pedley (1995) in Flora of Australia merged T. ferdinandiana and
T. latipes (while recognizing the latter as T. ferdinandiana subsp. psilocarpa). Currently, T.
ferdinandiana is considered a synonym of Terminalia latipes subsp. psilocarpa and vice versa
in many plant databases. However, the Northern Territory Herbarium does not recognize
Pedley’s (1995) revision and maintains Byrnes’s (1977 ) version ( w h e r e T. ferdinandiana
and T. latipes are separate species). Additionally, there is also taxonomic uncertainty about
whether a prostrate variety should be recognized as the distinct Terminalia prostrata, or as
a prostrate form of the same species (Dunlop et al. 1995; Pedley 1995). Across northern
Australia, there are also many natural hybrids among these Terminalia species (Keneally et
al. 1996), making the taxonomy unclear.
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These taxonomic uncertainties about the status of T. ferdinandiana need to be resolved. Wild
harvest collection permits and export licenses require species identification and proof of
appropriate management and a sustainable harvest plan (Australian Government 2018).
Management of wild populations should be based on knowledge of species distribution and
mitigation of threats, which requires taxonomic certainty. Taxonomic clarity will also inform
further investigations of plant properties.

3.3.2 Ecology
T. ferdinandiana is a small to moderately sized semi-deciduous tree that is a dominant
midstorey species in Eucalyptus tetradonta and E. miniata woodlands in the upper rainfall
band of the Australian wet/dry tropical savannas. The density of T. ferdinandiana mature
trees of fruit-bearing age (> 2 m in height) has been recorded at more than 500 trees ha−1,
with the highest densities on or near the coast (Woods 1995). In a separate study, the coastal
strip in the greater Darwin region was found to have mature trees (> 2 m in height) at 272 ±
169 ha−1 (Whitehead et al. 2006). While in central Arnhem land, surveys conducted at 5-km
intervals from the coast to 50 km inland, gave an average density of 14.4 ± 24.3 trees/ha.
The highest density was found along the narrow coastal strip (82 trees/ ha) and on clay soils
40 km inland (31 trees/ha) (Gorman et al. 2006; Whitehead et al. 2006). In some places,
they could be considered “natural plantations” due to their high densities. However, further
inland, the average density drops considerably with clay soils supporting slightly higher
densities. T. ferdinandiana fruit from different regions across northern Australia have
considerable variation in their phytochemical and antioxidant properties (Konczak et al.
2014). The cause for this variation is not well understood and could be related to a variety of
genetic and/or biophysical relationships, e.g., soils, insect herbivory, response to ultra-violet
light, rainfall, fire, pollinators, and other variables.
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Soil water-holding capacity and fire regimes have been found to be important variables that
determine occurrence of deciduous, non-eucalypts in this vegetation type (Lawes et al.
2011; Murphy et al. 2015). As an understory tree, it is difficult to define the distribution and
density of T. ferdinandiana with any accuracy using remote sensing imagery. However,
developments of land-based LIDAR imagery could be used for this purpose into the future.
Fire ecology literature and field observations indicate that fire intensity and frequency are
causing a “bottleneck” in recruitment of non-eucalypt, deciduous species in tropical
savannas (Lawes et al. 2011; Lehmann et al. 2009; Murphy et al. 2015). This may be
impacting the population dynamics of T. ferdinandiana. If fruit is to be harvested from the
wild in large volumes, it will be important to know more about the species distribution,
density, habitat preferences, and impact of disturbance factors such as fire. There are likely
to be several arboreal mammals and birds that feed on the fruit of T. ferdinandiana that may
be impacted upon under certain commercial harvest regimes. This requires further research.

An understanding of the reproductive biology of a plant is necessary to understand the
factors that influence fruit quality and quantity. There is currently no information on the
reproductive biology of T. ferdinandiana in the public domain, information which is critical
to improve yielding and planning the layout of plantations. The structures of flowers, the
pattern of opening, the sequence of activity of stamens and carpels, the self-compatibility,
types of pollinators, and their rewards are all important for understanding wild harvest and
horticultural production. This is an important research gap to be filled.

Fire is also a key determinant of savanna structure and diversity. It will also be necessary to
better understand the impact of fire regimes on population structure and on flowering and
pollinators as this may influence yields. Land management and natural resource use offer
important livelihood opportunities as well as increased health and well-being to Aboriginal
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people in their country (Burgess et al. 2009; Gorman et al. 2008, 2006; SRRATRC 1998). The
issues for this type of enterprise development have been well documented and relate
generally to remoteness as well as issues more specific to Aboriginal culture and social
structure (Nikolakis 2010; Rose 1996).

3.3.3 Traditional Use
Customary use of plant products such as T. ferdinandiana, where there is existing knowledge
about their nutritional or medicinal benefits, is often a “flag” for potential commercial
pathways. There are many products that Aboriginal people are already familiar with, having
harvested, often stored, and traded them for customary purposes (Blake et al. 1998; Pascoe
2014; Smith and Kalotas 1985; Smith and Wightman 1990; Wightman et al. 1992).

Plants of the genus Terminalia are globally well recognized as being widely used for
traditional medicine (French 2013), and laboratory chemical analysis provides evidence to
support their many medicinal uses (Cock 2015). T. ferdinandiana also has long been
harvested by Aboriginal people as a food and for treatment of a variety of other ailments.
The inner bark has been used to treat skin disorders and infections (wounds, sores, and boils)
as well as fungal infections such as ringworm and bacterial infections including treatment of
leprosy (Gorman et al. 2006). The fruit of T. ferdinandiana was consumed by Aboriginal
people on hunting trips for quick energy and refreshment (Brock 2001). Central Arnhem Land
Clans regarded it as more a medicine than a food (Isaacs 1987). In addition to the fruit being
eaten for medicinal purposes (to treat colds and congestion) (Lindsay et al. 2001;
Puruntatameri et al. 2001; Raymond et al. 1999), the sap was roasted, and the bark was
boiled in water and used to treat skin conditions and sores or drunk as a tea for colds and flu
(Lindsay et al. 2001). Traditionally, both the fruit and seed of T. ferdinandiana were eaten
raw. Different Aboriginal language groups have different names, dreaming stories, and uses
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for this species (Lindsay et al. 2001; Puruntatameri et al. 2001; Raymond et al. 1999).
Aboriginal people have a strong affiliation with this species through their long history of
customary use, and there has been increasing involvement and expressed aspirations from
Aboriginal people across its distribution to commercialize it (Gorman et al. 2016). Traditional
foods are still a very important part of the diets of many Aboriginal people today, and a
recent study conducted over five remote Aboriginal communities in the Northern Territory
found 89% of the people interviewed consumed a variety of traditional food fortnightly
(Ferguson et al. 2017). Wildlife-based enterprises involving traditional foods such as Kakadu
Plum are likely to increase time on traditional lands, better facilitate intergenerational
transfer of knowledge, allow for increased physical activity, and facilitate consumption of
traditional foods, which will all contribute to better health and well-being (Burgess et al.
2009; Gorman et al. 2006).

3.3.4 Phytochemical Properties
T. ferdinandiana is well known for its phytochemical properties. It was first recognized for its
extremely high levels of vitamin C (ascorbic acid) in 1982 through a study of the nutritional
composition of bushfood used by Australian Aboriginal people (Brand et al. 1982; Miller et
al. 1993). In this study, they found ascorbic acid contents of 2,300–3,150 mg per 100 g of
fruit wet weight (2.3–3.1%). Recently, ascorbic acid levels have been recorded at 14,038 ±
701 mg per 100 g of fruit dry weight (~ 14%) (Williams et al. 2014). As a comparison, the
Barbados Cherry (or acerola, Malpighia glabra L.), a native to Brazil which previously laid
claim to the highest levels of vitamin C in the world (Clein 1956), had an average vitamin C
content of 1.7% wet weight (Johnson 2003). Citrus, which is very well known for its source
of natural vitamin C, is about 0.5% by wet weight (Cunningham et al. 2009). So clearly, T.
ferdinandiana has exceptionally high natural levels of ascorbic acid in the fruit compared to
other species.
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The fruit and leaf are also found to have extremely high levels of polyphenolic compounds.
These include mainly ellagic and gallic acid which, along with vitamin C, provide high
antioxidant values known to reduce the risk of several diseases, such as cardiovascular
disease, cancer, stroke, and rheumatoid arthritis (Mohanty and Cock 2012; Ohno et al. 1999;
Sirdaarta 2015; Tan et al. 2011; Willet 2002; William et al. 2014). Furthermore, T.
ferdinandiana has much higher levels of ellagic acid (879.6 ± 15.6 mg per 100 g DW) than
boysenberry (168.4 ± 3 mg per 100 g DW), which is a fruit considered to have high levels of
ellagic acid (Williams et al. 2014). T. ferdinandiana was also found to have a much higher
free to total level of ellagic acid (70.6%) compared to strawberry (3.3%) and boysenberry
(3.3%), making it more available for uptake. It is thought that ascorbic acid plays a role in
protecting the degradation of the ellagic acid (Williams et al. 2014). The leaves are found to
have much higher levels of ellagic acid than the fruit, although there does appear to be much
variability in these phytochemical levels between trees (Williams et al. 2016).

There are several possible explanations as to why the phytochemicals levels are high in T.
ferdinandiana and why they are so variable. Herbivory rates are generally higher in tropical
forests than in temperate forests, and the most damage to tropical leaves occurs when they
are young and expanding. This is in contrast with temperate forest trees where the damage
occurs mainly in the mature leaves (Coley and Barone 1996). As a defence mechanism to
herbivory, plants have evolved chemical, mechanical, and phenological traits to protect
themselves. We see these traits in T. ferdinandiana with extremely high levels of ascorbic
acid and polyphenolic compounds; leaves which are fibrous with high tannin levels and not
very palatable, especially as they age; and a synchronous leaf and flower flush in the later
dry season, when insect numbers are at their lowest (Coley and Barone 1996). These
strategies would help reduce herbivory from insects and arboreal mammals. This can be
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particularly important in areas where soils are relatively poor such as the monsoonal tropics
(Coley and Barone 1996). The evolution of chemical defence mechanisms against predation
has been found to be more pronounced in plants with long-lived leaves (Coley and Barone
1996). However, T. ferdinandiana have relatively short-lived, semi-deciduous leaves that
drop in the middle of the dry season, contradicting common explanations for the heavy
metabolic investment in chemical defence plants.

There is also evidence that phenolic compounds have antioxidant capacity, which may
protect plants from photodamage (Close and McAuthur 2002). Plants grown under
conditions of high light or limited nutrients have been shown to produce increased amounts
of leaf phenolics, including tannins (Close and McAuthur 2002). This was demonstrated in an
early study on phenolic compounds, where leaves from the sun exposed side of the canopy
of Prunus domestica var. Victoria trees were seen to have significantly higher levels of
phenolic compounds than leaves from the shaded side (Hillis and Swain 1959). The leaves of
T. ferdinandiana have been found to have very variable levels of ellagic acid, and this may be
due to different exposure of ultraviolet light among different trees and/or within the canopy
of a single tree. More research is required to confirm this. However, if the leaf is to be
commercially harvested, there is a need to better understand how and why ellagic acid levels
vary throughout the life of the leaf and if this changes seasonally and between and within
populations.

The seeds of T. ferdinandiana, which were previously discarded in the pulping process, have
recently been identified as having potential to be utilized as a novel protein source for dietary
purposes and a nonconventional supply of linoleic, palmitic, and oleic acids (Akter et al.
2018). The multiple uses of products from the fruit and leaves will continue to attract
commercial attention and contribute to profitability when production and processing
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happen at scale. However, we need a better understanding of what is driving the exceptional
levels of phytochemical compounds of both the T. ferdinandiana fruit and leaves and the
variability. If variability is chiefly environmental, there may be ways to manipulate
environmental factors (sunlight, pollination) to increase concentration of the desirable
compounds, reduce variability, and hence increase economic returns.

3.4 Historical and Potential Future
3.4.1 Commercial Uses
Despite the exceptional properties of the T. ferdinandiana fruit and leaf, and the diversity of
commercial applications it offers, the rate of growth of this industry has been slow and
inconsistent (Gorman et al. 2016). Above, we referred to agri-business in its simplest form
as needing to involve a product supply, a demand, and participation of “actors” willing and
able to provide the services along the value chain. In this section, we will review the progress
of business development.

3.4.2 Permits for Wild Harvested Fruit
Legislation to harvest native plant products varies between states and territories in Australia.
In the NT, permission to harvest is regulated by the Parks and Wildlife Commission within
the Department of Tourism, Sport and Culture (administration of collecting permits),
Department of Environment and Natural Resources (advice on the ecological sustainability
of planned activities), and Department of Trade, Business and Innovation (administration of
bioprospecting regulations and benefit sharing arrangements). Collection for commercial
purposes involve permits to “Take” and “Return” fruit. “Take” permits are required for all
commercial harvest offtakes on all titles of land. Applications for these permits need to
provide details about the proposed harvest volume, area, and land title of the collection area.
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The applications are assessed for sustainability and appropriate sharing of benefits with the
resources provider (i.e. land owner), before being granted. In the case of Kakadu Plum, a
specific management plan exists (Management Plan for Kakadu Plum 2019– 2023) (Gorman
et al. 2019) which stipulates extra management considerations. At the end of harvest
season, a “Return” permit must be completed with actual harvest volume, and, if harvested
from Crown Land, a royalty (per kg) payment is required.

In the NT, any commercial activity on Aboriginal land requires consent from the Traditional
Owners of that land, according to the Aboriginal Land Rights Act (Northern Territory) 1976.
This needs to be facilitated through one of the NT Land Councils, which have regional
jurisdictions within the NT. Subsequently, a Land Use Agreement (LUA) between the
collecting party and the relevant Land Trust needs to be agreed to. Unfortunately, there are
large backlogs and time delays in this process. In many cases in the past, harvest permits for
Kakadu Plum have been granted by the relevant Land Council without going through the LUA
process (Julian Gorman, pers. obs. 2019). This has occurred where the proponents have been
Traditional Owners and their families on their own land, not involved in an exclusive activity,
and where the collection has been small scale and mostly “trial” harvest, rather than a
commercial activity.

The Northern Territory government has introduced a Biological Resources Act 2006,
administered by the NT, which is largely concerned with third parties making agreements
related to bioprospecting on all tenure types. Partnership agreements are drawn up and
monetary or non-monetary benefits discussed if bioprospecting is being conducted. Issues
around biological patents and property rights have been an important consideration in
recent years, and there have been several examples of attempts to establish international
patents for commercial products that use Kakadu Plum (e.g., Mary Kay patent attempts).
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These claims have been disputed based on existing Traditional knowledge (Robinson 2010).
These attempts over the years by international companies to patent products using Kakadu
Plum ultimately benefit indirectly from Indigenous Knowledge. These patent attempts are
likely to be contributing to a strong desire from Aboriginal groups to protect and manage
their knowledge for their own enterprise development (Janke 2018).

3.4.3 History of Commercial Use
The growth of an agribusiness around T. ferdinandiana fruit has been characterized by
inconsistent market demand, which in turn has contributed to poorly structured and
resourced supply chains. Sustainable agribusiness chains will only develop in response to
positive market signals. Inconsistent and variable market signals can be misinterpreted and
lead to premature establishment of value chains, emphasizing the supply. The supply is more
complex when it is predominantly from wild harvest and largely on Aboriginal lands, which
are often remote and with limited infrastructure. Yields can also vary with annual weather
events in the monsoonal north. Aboriginal communities are also often grappling with how to
integrate the social and cultural connectedness of their businesses with conventional supply
and value chains, which operate according to economically focused business principles.
There are solutions to these issues, and over time the community members themselves will
determine their own approach and priority of family vs. community benefits and business
structure. Globally, indigenous peoples are dealing with similar issues. For example, people
from Papua New Guinea blend introduced business concepts with indigenous ideals to create
a unique form of entrepreneurship (Currie 1999, 2003). Cahn (2008) describes people in the
Pacific Islands organizing enterprises around individuals, family, and kin while also achieving
community outcomes and enhanced social networks.
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The history of commercial use of T. ferdinandiana can be characterized by three main phases.
The first was between 1996 and 2007, when processed fruit was in demand from the food
and beverage sector for its high vitamin C content and flavour. The second was between
2006 and 2010, when demand grew for its nutraceutical values. Coradji Pty LTD, an
Australian, Sydney-based company, bought fruit from communities in the Kimberley, WA,
and in the NT. This fruit was supplied to Coradji, trucked frozen to Sydney where it was
pulped, and then to Melbourne where it was freeze dried into a powder. It was then
distributed to an American manufacturing company called Mannatech, who used the T.
ferdinandiana powder in a supplementary health tablet called “Ambrotose” ®. In both early
phases, Aboriginal people supplied the fruit but had little desire or opportunity to play a role
further up the value chain. The third phase was based on subsequently discovered
antimicrobial properties and an increased awareness of the exceptional properties of this
species. This resulted in T. ferdinandiana powder being awarded the “Best Novel Food
Ingredient” at the Natural Products Expo in West/ Engredea Show in Anaheim, CA (USA) in
2014. At around this time, Aboriginal communities and their Resource Centres in the NT and
the Kimberley started investing in and forming collection hubs and increased their annual
harvest from hundreds to thousands of kilograms of fruit per season. There was discourse
around creating Aboriginal-owned cooperatives to consolidate production from different
regions, taking on processing and product development and dealing with different markets.
Several WA Aboriginal communities became more involved in horticulture, trialling a variety
of production systems. Many established connections with small markets that they could
work with as a community-based enterprise. A more in-depth history of commercial use of
T. ferdinandiana can be found in Gorman et al. (2016).
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3.4.4 Horticultural Production Systems
Monoculture horticulture and wild harvest from the bush lie at opposite ends of a spectrum
of production systems. Contemporary horticulture requires the development of plant
varieties that have the most desirable phenotypic qualities such as tree shape, growth vigour,
flowering duration, fruit quality, and yields. This is based on identifying and crossing varieties
with the best traits from across the distribution. Monoculture horticulture generally involves
clearing, irrigation, and use of fertilizer and pesticides, with the aim of maximizing profit.
There are alternative production systems that may be better suited to Aboriginal lands,
where cultural, totemic, and customary significance and social priority are considered.
Alternatives to contemporary horticultural production systems include enrichment and
multispecies plantings, managing natural stands for increased recruitment and yields, and
growing high-performing, local phenotypes (Leakey et al. 2003; Lee and Courtenay 2016). It
will be important to seek opinion of Aboriginal land owners about cultural attitudes to mixing
genetics between populations, which may come from different Clan estates. It will be
necessary to make sure there is cultural authority for this, as plants and animals are totems
and have different cultural significance to different Aboriginal Clans.

Given that different markets focus on specific properties of processed T. ferdinandiana, it
may be possible to link them with their best matched supply region. This may allow for
processing systems to be practiced in regions that suit the price structure of the appropriate
market, perhaps reducing competition between regions for the similar market and allowing
for a more regional development of wild enrichment management or horticulture systems
of production and early processing systems for the relevant market. Product marketing could
also benefit from links with regions with promotion of the culturally specific names and
stories from that area. Further research is required to understand the reasons for
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phytochemical variations and to what extent they can be attributed to genetics and
environmental factors, to fully realize market potential.

There have also been several industry and government-funded research and development
projects related to the horticulture of Kakadu Plum in recent years, and there are some
existing plantations in both the Northern Territory and Kimberley Region. In the 1990s, there
was commercial interest in Kakadu Plum from a private company, Access Business Group
International LLC (ABG) (a business of the Alticor Group and sister company of Amway), in
partnership with Cognis Australia Pty, Ltd. This agronomic research resulted in a plantation
of approximately 6,000 trees being established just east of Darwin (NT), at Wildman River
(Cunningham et al. 2009; Robinson 2010). However, in May 2004, ABG and Cognis Australia
tried to export Kakadu Plum tissue culture to Amway’s facility in Brazil, without authority
from the Australian government, nor setting up benefit sharing agreements with land owners
where they had sourced the material. This controversial action ultimately led to the demise
of this ABG and Cognis Australia Research Group venture at Wildman River (Cunningham et
al. 2009). A plantation of Kakadu Plum still exists at the Wildman River site, and in recent
years, extra trees have been planted and the fruit harvested by Wild Harvest NT.

Several different plantations of Kakadu plum exist in the Kimberley region of Western
Australia. In 2007, the North Regional TAFE set up a training and research centre just outside
Broome in partnership with the WA Department of Conservation and Land Management and
with the endorsement of the local Yawuru Traditional Owners. This site is called Balu Baru,
which is a Yawuru term meaning “place of trees” (Lee and Courtenay 2016). A trial plantation
of Kakadu Plum (locally named Gubinge) was set up as trial to test horticultural methods.
There are now over 1,000 trees in place as enrichment plantings (i.e., supplementary planting
among wild stands) (Lee and Courtenay 2016). Kim Courtenay, a horticulturalist with North
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Regional TAFE, has trained and facilitated development of many small plantations on
Aboriginal lands in the Kimberley. The most productive of these is at Bidyadanga Aboriginal
Community, 200 km south of Broome. They have established enrichment and monoculture
plantations of mature trees that are yielding over one ton of fruit annually. Another group
that has adopted the enrichment planting system is the Aboriginal Resource Centre, of the
Mamubulanjin Aboriginal Corporation, in Broome. This group has several small plantations
of Kakadu Plum and sell fruit wholesale.

With the exception of the plantation originally created at Wildman River in the NT, there are
no significant plantations of Kakadu Plum under non-Indigenous ownership. The bulk of
current supply is coming from wild-harvested sources. A significant opportunity exists for
Indigenous groups to continue to work towards their “whole of business” approach based
on wild harvest, while investigating other production systems to increase supply.

3.4.5 Value Chains and Business Models
There has certainly been progress in many areas in developing value chains. Several
Aboriginal groups have linked directly with industry partners and provided a supply of T.
ferdinandiana as an ingredient for a variety of retail products. The Aboriginal business Twin
Lakes Cultural Park, located on the Dampier Peninsula, north of Broome in Western Australia,
is an example. They have had a partnership agreement for several years directly with the
company Loving Earth PTY Ltd. This company uses T. ferdinandiana powder as an ingredient
in chocolate (Twin Lakes Cultural Park 2019). Other Aboriginal communities, such as those in
the Thamarrurr Region of the NT (Fig. 1), have clearly demonstrated their capacity to wild
harvest more than 10 tons of fruit in a season and have progressed up the value chain by
processing this harvest locally (Thamarrurr Development Corporation, pers. comm. 2019).
Processing procedures for pulping and freeze drying are already developed. The resulting
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pulp and powder have been assayed and found to be of pharmaceutical quality (Yasmina
Sultanbawa, pers. comm. 2018). However, overall, the processing steps need to be tailored
to the costs structure of individual markets and end products. Markets that are not reliant
on high concentrations or nutraceutical grade phytochemicals may be serviced by more
economical methods of local processing. The markets that are currently buying fruit for its
anti-microbial properties are satisfied with the quality and a high price structure. Market
signals suggest that substantially higher volumes of fruit will soon be demanded by this
market. When this happens, there will be a need for coordination of supply chains to deliver
in the quantities and quality required.

An important consideration going into the future is how the T. ferdinandiana business should
develop to meet market demands and social and cultural concerns of suppliers. There has
been some movement towards an alliance of Aboriginal companies supplying Kakadu Plum
fruit and extracts for the Australian market. This initiative, which has been supported by the
Indigenous Land Corporation, is called the Northern Australian Aboriginal Kakadu Plum
Alliance (NAAKPA) and was established in August 2018 (NAAKPA 2018). NAAKPA is an alliance
of Aboriginal companies that ethically harvests and process Kakadu Plum across northern
Australia. They were established to protect the interests of Aboriginal enterprises and
communities in the Kakadu Plum industry (NAAKPA 2018). One of the key objectives of
NAAKPA is to become leaders in all aspects of the business (research, harvest, processing,
and marketing) and to empower Aboriginal people to draw on land assets and the Traditional
Ecological Knowledge and intellectual property within communities. The formation of
NAAKPA and interest in this “whole of industry” development approach illustrates
empowerment in driving an Aboriginal economic development strategy. Many would feel
they are entitled to lead this wildlife-based enterprise given they have hundreds of years of
customary use of this product and decades of commercial participation. Another
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cooperative, trading under the business name Traditional Homeland Enterprises (T.H.E.), is
supported by the philanthropic group Kindred Spirits Enterprises. T.H.E. has the stated goal
of having an Indigenous, majority owned company structure (Traditional Homeland
Enterprises 2019). As the overall Kakadu Plum business grows, these company structures will
continue to evolve. The success of the industry will require more coordinated supply chains,
which align with the business realities while meeting the goals and aspirations determined
by the Indigenous enterprises.

There are, however, many extenuating circumstances that make it difficult to initiate and
operate business from remote Aboriginal communities. Often there is not enough time spent
on clarification of Indigenous aspirations for enterprise and community-based approaches
to map the types of enterprises they aspire towards and where they see their involvement
along value chains. This will suit investors with capital and business expertise who can
embrace the unique social geography of northern Australia and Aboriginal people, be
adaptive in their partnerships, and be conscious of the importance of cultural and social
embeddedness. Rather than predetermine the way of doing business, this investor
awareness may create the pathways for T. ferdinandiana and many other commercial
opportunities that are currently linked with Indigenous knowledge systems.

There are non-Indigenous suppliers involved in both plantation production and wild harvest
of T. ferdinandiana. In the WA Kimberley region, there are several short value chains with
Indigenous communities supplying fruit directly to markets in reasonably small volumes
(Twin Lakes Cultural Park 2019). Given that northern Australia is vulnerable to cyclones and
other disruptions, a more coordinated model that links across a broad geographic range to
spread risks of losing markets may be another approach worth considering. Such a model
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would also be important for linking with a market that requires a large and consistent supply
and in turn assist with risk management. As other production systems develop, it is likely that
fruit with more consistency will be produced. However, wild harvest is likely to be the main
source of fruit for the short term, and for some communities the longer term, as it will be
their production system of choice.

3.5 Conclusion
This paper has demonstrated that T. ferdinandiana has the inherent characteristics to be an
Indigenous agribusiness and has potential to be sustainably commercialized. However, there
are many multidisciplinary questions that need to be addressed. These questions relate to
Indigenous aspirations, non-conventional business structure and function, T. ferdinandiana
genetics, and production systems, and will be specific to each Aboriginal community.

Aboriginal stakeholders, as the main landowners across northern Australia, hold access rights
to most of the genetic resources of this species and have knowledge, capacity, and desire to
be involved and have ownership of the supply chain and connections to the diversity of
markets. To facilitate participation along supply chains requires a multidisciplinary and
multisector approach that can accommodate the social and cultural embeddedness of
Indigenous business into the more conventional economic models. This will require the
development of appropriate and sustainable supply chain models that service suppliers
managing traditional estates as well as national and global markets.

There are many production and market directions this industry can take. As markets demand
a greater volume of supply, there is bound to be interest from large horticultural ventures
that can grow the product at considerable volume for a competitive price. This has not
happened to date because market demand has been inconsistent, and the investment risks
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in establishing large-scale horticulture too high. There is a window of opportunity for
Aboriginal landowners who have T. ferdinandiana of different varieties on their land to
establish and service current market demands. This could be through wild harvest of
managed and unmanaged landscapes as well as through establishment of regional varieties
in a choice of production systems (enrichment, mixed, monoculture, and managed wild
areas) suited to their cultural and social desires. As markets increase their demand for T.
ferdinandiana, there will inevitably be greater interest from horticultural companies to
service these markets. This will make production very competitive. Aboriginal communities
currently have access to the wild stock and the genetic resources and land to increase
production into the future. It is crucial that they establish themselves as suppliers and build
the networks and relationships to supply markets in this early phase of industry development
if they are to take advantage of this opportunity.

There is, however, need for further research to progress this industry. A better
understanding of the variability of phytochemical properties of the fruit and leaf from
different regions, seasons, and populations could help direct markets to certain areas where
the fruit has more of the desired property. The demand for a commercial application will
determine the volume and price structure of the processed products and therefore will affect
the most appropriate technique of processing according to the required quality of the end
product demanded by different models.

Sustainable agribusiness requires a market, a supply, and “actors” along the value chain, and
needs coordination for these components to align. When markets have production chains in
place, they require the other sections of the value chain to be ready as well. Across northern
Australia, this species occurs at densities which could supply an annual demand of around
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100 tons of fruit. However, even wild harvest requires a large amount of upfront investment
and coordination. The Aboriginal communities that have proven their ability to wild harvest
tons of fruit in a season have had to invest in collection, storage, and processing
infrastructure, and training and transferable knowledge. How, or if, these communities wish
to join in a cooperative arrangement to supply large volumes is for them to decide. This will
ultimately be determined by the markets they connect with and their ability to manage the
many complexities of a supply chain.

There is generally a high failure rate of smaller businesses (Bickerdyke et al. 2000), but no
evidence to suggest increased failure of business success in remote areas or for those
operated by people who identify themselves as Indigenous (Whitehead 2012). However,
initiating any sort of enterprise in remote Indigenous townships is difficult because of the
transport and access costs, as well as many other cultural, social, and political factors (Rose
1996; Whitehead et al. 2006). As government approaches to welfare and outstation support
change, Aboriginal people will need to become more economically independent. Their
natural resources and knowledge may play an important role in providing future livelihood
opportunities. For Aboriginal people to play a greater role in the whole value chain will
require consideration to be given to training and education, infrastructure support,
governance, and business approaches and models.

T. ferdinandiana has many properties for commercial success, with its distribution being
endemic to northern Australia and abundant on Aboriginal land. It offers great promise to
provide opportunities for employment and income generation that are much needed by
Aboriginal people in these areas. There are undoubtedly other native plants that have had
long Aboriginal customary use that have commercial application. The value chains developed
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for T. ferdinandiana may well allow easier commercialization for these species into the
future.

This paper demonstrates a great potential for Terminalia ferdinandiana to be a sustainable
Indigenous business so long as the gaps identified are addressed. These gaps include
improved understanding of taxonomy; floral biology and drivers of variability in the
properties in T. ferdinandiana leaves and fruit; improved knowledge of the aspirations of
Aboriginal suppliers for participation in the agribusiness supply chain; and understanding of
the specific supply chain models that suit Aboriginal suppliers of wild harvested T.
ferdinandiana to service a range of potential national and international markets.
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Understanding the reproductive biology of Terminalia
ferdinandiana for improved fruit yields

Abstract
Terminalia ferdinandiana Exell. is an important food plant, endemic to northern Australia.
The fruit has substantial commercial demand containing sought-after antioxidants and the
greatest concentration of ascorbic acid of any known fruit worldwide. Better knowledge of
its reproductive biology is required to increase fruit production from wild stands and sustain
commercial demand. Experiments demonstrate that T. ferdinandiana is andromonoecious
and self-incompatible, relying on cross-pollination for successful fruit production. Wild stocks
of this species are pollen limited, likely caused by pollinator satiation in dense, synchronously
flowering stands. These findings indicate that enhanced fruit production requires
supplementation of suitable pollinators in wild stands.

4.1 Introduction
The arborescent Combretaceae comprises 17 genera and roughly 480 species in the tropics
and subtropics, often in coastal areas (Dunlop et al. 1995). Globally, the Combretaceae have
a long history of traditional use with Combretum and Terminalia species long being used in
traditional medicine in Africa (Fyhrquist et al. 2002), Australia (Netzel et al. 2007) and Asia
(Solomon Raju et al. 2012). Terminalia species make up the second largest genus in the
Combretaceae and many of these species possess properties that make them commercially
important (Begoude Boyogueno 2010; Halle et al. 1978). In addition to being harvested for
traditional medicines to treat diseases like malaria, diabetes and tuberculosis, many
Terminalia species are also used in nutraceuticals (Cock 2015) and cosmetics (Begoude
Boyogueno 2010).
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Terminalia ferdinandiana Exell. also known by the common name Kakadu Plum, is a small to
moderately sized semi–deciduous tree, and one of 24 Terminalia species or subspecies
occurring across tropical Australia (Pedley 1995). T. ferdinandiana is restricted to the wet-dry
tropics of the Northern Territory and the Kimberley region of Western Australia (Pedley
1995; Cunningham et al. 2009). It is a mid- to under-storey tree and is often associated with
Eucalyptus tetradonta and Eucalyptus miniata dominated open woodlands (ALA 2015;
Woods 1995), although it is also found in stands at extremely high densities outside of these
open forests fringing coastal wetlands on a variety of soils types. Flowers are creamy-white
and small (length = 6 mm), arranged on terminal or axillary racemes, and the fruit is oliveshaped (length = 20 mm). Timing of flowering and fruiting varies within its range, with
synchronous flowering in stands generally taking place at the end of the dry season between
September and November with fruit set in the mid-wet season (January). Fruiting can
continue until June in the early dry season (Brock 2001).

Traditional knowledge of plants and animals used as 'bush tucker' or 'bush medicine' by
Australian Aboriginal people has become of general interest only in the last few decades
(Clarke 2011; Netzel et al. 2007). T. ferdinandiana has a history of traditional use, with the
fruit being used as a source of quick energy, as a refreshment, and eaten on hunting trips to
quench thirst (Isaacs 1987; Brand et al. 1982). The bark is used in infusions as traditional
bush medicine to treat rheumatism and sores (Smith and Kalotas 1985).

Globally, there is growing interest in traditional sources of food or medicine (Liu 2003; Netzel
et al. 2007). The relationship between health and diet is attracting increasing attention,
especially in the nutrition of so-called 'super foods' (Hancock et al. 2007). Antioxidants and
other phytochemical compounds are particularly sought after, and consequently
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phytochemical-rich plants have attracted the attention of pharmaceutical companies
worldwide (Williams et al. 2015; Liu 2003). Scientists lament the lack of a scientific definition
of so-called 'super foods' such as berries and emphasise that scientific research has not yet
been able to validate many of the enthusiastic claims made by marketers (Hancock et al.
2007).

Research has linked plant compounds found in T. ferdinandiana to health benefits. Studies
have shown that T. ferdinandiana possesses a range of sought-after antioxidants such as
anthocyanins, polyphenolics (including gallic and ellagic acids) and has the highest
concentrations of ascorbic acid of any fruit worldwide (Williams et al. 2015; Williams 2013;
Mohanty and Cock 2012). Polyphenols are suspected to suppress oxidative stress on cells
that can lead to cell damage, mutations and cancer (Tan et al. 2011). The link between
antioxidant powder and cancer chemoprevention is gaining traction (Pfundstein et al. 2010;
Khan et al. 2008; Liu 2003). A study investigating antioxidant and cytoprotective activities of
native Australian fruit polyphenols, found that T. ferdinandiana had significantly the most
cellular antioxidant activity (Tan et al. 2011). Another study found that T. ferdinandiana
contained 938 times the vitamin C content of blueberries (Netzel et al. 2007), whose
antioxidant capacity and associated health benefits are well studied (Tan et al. 2011). Fruit
extracts have also tested positive for broad-spectrum antibacterial activity (Williams 2013).
In short, T. ferdinandiana possesses a range of qualities that are sought-after by the
nutraceutical, food and medicines markets, but as supply is still largely from wild stock, steps
need to be taken to provide a sustainable supply.

In moving towards a commercial supply of T. ferdinandiana, a knowledge of reproductive
biology is crucial to better understand the factors that impact on fruit production. Often
reproductive events such as bud formation and flowering, fruit and seed germination, and
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vegetative processes like leaf flushing and shedding can cause significant temporal changes
in local resource availability. As such these phenological schedules are influenced by other
biotic factors through competition, herbivory, pollination and seed dispersal as well as
climatic variables (Sakai et al. 1999). Flowering plants are well documented to set fewer fruits
than the total number of flowers produced (Ayre and Whelan 1989) and there are many
factors that are important in determining fruit to flower ratios. Compatibility is an important
factor with self-compatible species having a significantly lower fruit to flower ratio than selfincompatible species (Sutherland 1986). Pollen limitation and high genetic load are factors
which may be possible explanations for low fruit and seed-set of self-incompatible species
(Weins et al 1987; Charlesworth 1989; Charlesworth and Charlesworth 1987).

Despite extensive commercialisation of Terminalia species worldwide (French 2013), there
has been little research on their reproductive biology (Solomon Raju et al. 2012) and the
pollination biology of T. ferdinandiana is still largely undocumented. Previous research into
other Terminalia species has shown that they are generally self-incompatible with
hermaphrodite flowers at the base of the raceme and male flowers at the tip i.e.
andromonoecious (Begoude Boyogueno 2010; Pither et al. 2003; Solomon Raju et al. 2012;
Srivastava et al. 1996). There is considerable variability of fruit production (timing of
flowering, fruiting, fruit size, and yields and properties) across the range of T. ferdinandiana
making this a key limiting factor in the commercialisation (Gorman et al. 2016; Konczak et al.
2010, 2014; Woods 1995). In the present study we examine aspects of the reproductive
biology of T. ferdinandiana, in particular the pollination biology, to determine the possible
causes of variation of fruit yields.
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4.2 Methods
4.2.1 Study site
Fieldwork for this study was conducted in undeveloped bushland in the north-western corner
of the Charles Darwin University, Casuarina campus, in the city of Darwin, Northern Territory,
Australia (Figure 1). The study site is within one kilometre of the coastal shoreline, comprising
open savanna woodland with incipient monsoon forest along old streamlines (Woods 1995)
and is representative of T. ferdinandiana habitat. Like most of northern tropical Australia, the
site experiences a distinct wet and dry season. The wet season runs from November to March
and the dry season from April to October (Stevenson et al. 2007). Mean annual rainfall is
1728 mm and mean daily temperatures range from 23.2 to 32°C (Bureau of Meteorology
2016).

Fig. 1: Map showing distribution of T. ferdinandiana (as plotted using tree records from Atlas
of Living Australia) and approximate locate of study site at Charles Darwin University, Darwin,
Northern Territory, Australia
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Anthesis, flower arrangement, structure and development on the raceme
Anthesis is the timing of the opening of the flower bud and the stages of receptivity of the
anthers and stigma. Five marked flowers, all on one raceme, on five T. ferdinandiana trees (n
= 25 flowers) were monitored to observe the sequence of development of anthers and
stigmas. The timing and sequence of development of incomplete male and complete
hermaphrodite flowers were also observed over a seven-day period on a single raceme on
ten different trees (n = 775 flowers). The relative proportion of male to hermaphrodite
flowers on a raceme was determined by counting the respective number of flowers on a
single raceme from ten different trees. The relationship between the length and the number
of flowers on a raceme was determined from fifty-eight racemes collected from 22 trees.

Mating system
We investigated the self-compatibility of T. ferdinandiana individuals in hand pollination
experiments. Pollination success was evaluated by fruit set after hand-pollination (self- and
cross-pollination). Self- and cross-pollination was achieved by brushing pollen from the
anthers of one inflorescence over the stigma of flowers on the same or on another tree,
respectively (Srivastava 1993). Racemes at the bud stage each received the following
treatments:

1) bagged for self-pollination;
2) bagged for cross-pollination;
3) bagged with no treatment (bagged control); and
4) not bagged and untreated (open control – ambient pollination).

Twelve trees were selected, and all four treatments (one per raceme) were conducted on
each tree. Hand pollination treatments were applied to ten hermaphrodite flowers on a
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raceme. Immediately after opening, each flower was marked on its pedicel with a fine
permanent pinpoint-tip marker. Self-pollination of flowers with erect stigmas was performed
with pollen from a different hermaphrodite flower from the same tree. Cross-pollination was
carried out using donor flowers from neighbouring trees beyond a ten-meter radius. One
donor flower per receptor flower was used and the stigma of the receptor flower was dabbed
three to four times with anthers from the donor flower. Racemes were bagged again after
treatment.

Pollinator and pollen availability
Limited or highly variable reproductive success may be the result of pollen limitation, caused
when insufficient quantity or quality of pollen is transferred during pollination (Ashman et al.
2004; Larson and Barrett 2000). For insect-pollinated plants like T. ferdinandiana, this can
result from an inadequate number of pollinator visits (‘pollinator limitation’) or the delivery
of unsuitable pollen (e.g. from the same plant, if the species is self-incompatible) (Ashman et
al. 2004; Pellegrino 2015). A pollen limitation index (PLI) was calculated by matching
pollination success of hand out-crossed with naturally pollinated open flowers – see
Treatment Four above (Carr and Davidar 2015; Pellegrino 2015):

Pollen Limitation Index (PLI) = 1- (Fruit set open pollination/Fruit set supplemental outcross-pollination)
where a Pollen Limitation Index of zero indicates no pollen limitation.

Insects are important pollinators and research on Terminalia species suggest the genus is
entomophilous (Solomon Raju et al. 2012). To determine their role in T. ferdinandiana
flowering synchronicity and fruiting success, we observed insect pollinator activity in relation
to the timing and synchronicity of T. ferdinandiana flowering. We recorded what insect
species visited flowers and their movement among flowers on a raceme and between
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racemes on the same and different trees. An attempt was made to measure the nectar
reward offered by flowers using glass microcapillary tubes.

Insect visitors were observed during the peak flowering period. Time spent per flower, as well
as the number of flowers on a raceme visited and the number of racemes visited on a tree
were recorded. Observations were made in the early to mid-morning in fair weather for a 10minute period for 4 sperate days during peak flowering time. After the observation period
any insects in and around the racemes were captured using a hand-held aspirator. Captured
insects were stored on ice in the field, and then stored below 0°C in a laboratory freezer until
further handling. Insects were mounted, dried in a desiccator and identified. Pollinating
insects were examined to determine what pollen species they were carrying. To remove
pollen from captured insects, a small amount of fuchsin gel was dabbed on those body parts
(legs, under wings) likely containing pollen. The (solid) gel was then mounted on a slide and
gently melted. Pollen identification and counts were conducted using an Olympus BH2
compound microscope and compared with the pollen library of the Australasian Pollen and
Spore Atlas (APSA, 2018). Putative insect pollinators were sorted into groups that carried only
T. ferdinandiana pollen, both T. ferdinandiana and other pollen, and those that carried other
pollen only.

Statistical analyses
Successful fruit set resulting from the hand-pollination treatments and their controls was
evaluated using binomial logistic regression in GenStat (VSN International 2017).
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4.3 Results
4.3.1 Anthesis, raceme and flower arrangement, structure and development
The flower is epigynous, with the stamens and other floral parts situated above the ovary.
The perianth is monochlamydeous with five creamy-white sepals forming the actinomorphic
calyx tube and petals are absent. The androecium (male organs) comprises ten stamens with
bright yellow anthers. The gynoecium (female organs) comprises a single carpel of creamywhite color whose stigma is approximately the length of the surrounding stamens (Fig. 2).

Fig. 2: Floral structure. (A) Individual flower with S= stigma and A=anthers. (B) Raceme.
(C) Cluster of leaves and racemes.

Racemes are andromonoecious with bisexual flowers developing first at the base of the
raceme and male flowers developing only after bisexual flowers are no longer receptive.
Male flowers develop from half-way down the raceme to the tip, in that order. On average,
each raceme was 14.5 cm long (n = 58, s = 3.5 cm) and produced 74.8 buds (s = 18 buds). The
ratio of male to hermaphrodite (bisexual) flowers on a raceme was 1.22:1 with more male
flowers. Anthesis of bisexual flowers lasted seven days from opening to senescence and
detaching from the raceme (Figure 3). The female organ (stigma/style) appeared first. When
the sepals are fully open, two whorls of five stamens each start to unfurl. Unfurling is
completed within < six hours (Figure 4).
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Fig. 3: Timing of anthesis of hermaphrodite flowers – the flowering period, from the opening
of the first flower bud (stage two) to flower senescence (stage seven). Bars represent the
proportion of flowers (n = 775) on a raceme (n = 10) at a stage (see Fig. 4) over a seven-day
period, the duration of anthesis.

4.3.2 Mass flowering
Terminalia ferdinandiana was observed in this study as having a mass flowering event which
starts in November and lasts for a 2-3-week period. The mass flowering appeared to occur as
a synchronous wave with overlapping multiple flowering events occurring in the one season.

Mating system
Of twelve hand-pollinated trees, eight complete sets of results were obtained. Strong winds
damaged the bagged racemes on four of the trees. T. ferdinandiana was found to be selfincompatible and fruit set was observed only in cross- and open-pollinated racemes.
Supplemental cross-pollination more than doubled fruit set compared to open pollination
(Fig. 5). The low fruit set in both of the latter treatments, albeit greater in hand-pollinated
treatments, suggests pollination is limiting on female function. The authors have also
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observed very variable fruit yields between neighbouring trees at the CDU study site over
several years.

Fig. 4: Development of individual Flowers. (A) Bud. (B), (C) Opening. (D) Aging stigma and

Probability of Successful
Pollination

filament. (E), (F) Aging anthers. (G) Aging filament and sepals. (H) Senesced.

0.2

0.15
0.1
0.05
0

Crossed

Selfed

Bag open

Bag closed

Treatment

Fig. 5: Probability of successful pollination (i.e. leading to fruit set) under different handpollination treatments. Note that hand-pollination more than doubled successful pollination
compared to ambient levels, indicating potential pollen limitation. In addition, these results
demonstrate that this species is self-incompatible.

4.3.3 Pollen availability and pollinators
Pollen limitation was detected (PLI = 1- (6/15) = 0.6) in the study population of T.
ferdinandiana. This could be a result of either insufficient available pollen or too few
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pollinators to transfer the pollen. Given the abundance of flowers and the dominance of male
flowers on racemes, insufficient availability of pollen is unlikely. Thus, pollen limitation is
most likely a result of too few pollinators or other limitations on the transfer of pollen among
trees.

Although the flowers are fragrant, a nectar reward was not detected using a micropipette.
Any reward is likely to be in extremely small amounts, most likely to attract correspondingly
small pollinators. The most likely insect pollinators were found to be small (length < 5 mm)
and tended to stay within the same tree, often the same raceme or flower for the duration
of focus observations (10 minutes) (Table 1). The most common pollinators were black flies
(Order Diptera, Family Milichiidae, species unknown). These were small and very active flies
and were observed moving between neighbouring racemes on the same tree, hovering
between flowers on a raceme and flying on to another cluster of racemes in the same tree
after two-three minutes. One Chrysomelid leaf beetle was observed visiting male flowers at
the tip of a raceme. The beetle repeatedly probed the calyx, seemingly feeding on nectar.
Another beetle species (ca. 10 mm in size) was observed on the tree but did not visit the
flowers. The only insect pollinator that visited several trees within the 10-minute observation
period were native stingless bees, Trigona melipes. Stingless bees were observed to be
crossing between racemes on trees, visiting hermaphrodite flowers with fresh yellow anthers
as well as male flowers at the raceme tip. Green ants (Oecophylla smaragdina) were also
observed on racemes but did not appear to specifically visit flowers.
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Order,
Family/Subfamily,
Genus

Species

Diptera,
Milichiidae

Unknown,
multiple

Hymenoptera,
Apidae, Trigona

Coleoptera,
Chrysomelidae
Coleoptera,
Chrysomelidae/
Galerucinae

Coleoptera,
Scarabeidae
Hymenoptera,
Formicidae
Hymenoptera,
Formicidae
Hymenoptera,
Formicidae/
Myrmicinae

Observed behaviour
(10-minute period)

Captured with
pollen
T. f
Other

Hovering around flowers,
active between racemes
and trees – move between
racemes every 2-3 minutes.
Meleipes
Observed spending 1.5
minutes on racemes on one
trees and then moving to
neighbouring trees
Unknown sp., 10 Observed on branch, not
mm
interested in flowers
Unknown leaf Observed sitting on flowers,
beetle species
moved to different flower
once in observation period.
Feeding
on
nectar.
Captured.
Protaetia sp.
Crawling on raceme.

N/A

N/A

N/A

N/A

N/A

N/A

Yes

No

No

No

Oecophylla
smaragdina
(green ant)
Polyrhachis sp.

Observed crawling
raceme, captured

Yes

No

Captured on raceme

Yes

No

Crematogaster
sp.

Captured on raceme

No

No

on

Table 1: Insect flower visitors observed and/or captured with presence or absence of T.
ferdinandiana pollen.

4.3.4 Pollinator identification and pollen load
T. ferdinandiana pollen is 22.3 - 25.6 µm long in the equatorial view, and 21.6 - 25.2 µm wide
in the polar view (APSA 2016). It is sexangular in polar view and triporate. The pollen surface
is smooth, and the grain arrangement is monad (APSA 2016) (Fig. 6).
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Fig. 6: T. ferdinandiana pollen. (A) Polar view. (B) Equatorial view (APSA 2016). (C) T.
ferdinandiana found on Apis mellifera, with unknown pollen, equatorial view.

4.4 Discussion
Our results suggest that pollen limitation caused by pollinator satiation during mass flowering
events is limiting fruit yields of Terminalia ferdinandiana. Increasing pollination rates and fruit
yields for commercial applications may be achieved by artificially increasing the number of
suitable pollinators. We suggest that native stingless bees (Trigona spp.), which can be easily
domesticated, with hives positioned strategically in suitable stands, would be the best option
for increasing pollination rates. However, we acknowledge that more research is required on
the pollination biology of T. ferdinandiana and its pollinator relationships to be certain of best
practice recommendations for increasing fruit yields.

Terminalia species are mostly dichogamous (sequential hermaphroditism) and either
protandrous or protogynous (Solomon Raju et al. 2012) with some species such as T. pallida
being dichogamous with weak protogyny and others such as T. tomentosa being protandrous
(Atluri et al. 2000). T. ferdinandiana has dichogamy with protogyny, which is consistent with
species that are self-incompatible. The flowers of T. ferdinandiana are therefore not
autogamous and require cross-pollination, a common state in Terminalia species (Parkinson
1936; Srivastava, 1993). Protandry or protogyny in this species appears to be a superfluous
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anti-selfing mechanism (Solomon Raju et al. 2012) that is retained under selection pressure
from pollen limitation (i.e. the need to produce large amounts of pollen).

The findings of this research are commensurate with other studies of Terminalia species
reproductive biology which identifies other species of this genus as self-incompatible with
hermaphrodite flowers at the base of the raceme and male flowers at the tip (Begoude
Boyogueno 2010; Pither et al. 2003; Solomon Raju et al. 2012; Srivastava et al. 1996). The
dominance of male flowers on the raceme and the timing of development of male versus
bisexual flowers is likely a response to selection pressure from pollen limitation that
optimises the availability of pollen to maximise cross-pollination.

T. ferdinandiana, like many similar Terminalia species, has a mast flowering event at the start
of the wet season. Given T. ferdinandiana is an obligate out-crosser this masting may
encourage cross pollination among synchronously flowering neighbouring trees. Several
characteristics associated with mast flowering plants potentially encourage the movement
of pollinators between trees. These include, low nectar production by flowers that force
pollinators to search for nectar rewards over a larger area; a preponderance of male flowers
on a raceme that encourages reward-driven pollinators to search among several racemes,
and slight discrepancies in the timing of male and bisexual flower receptivity among
neighbouring trees that ensures cross-pollination (Solomon Raju et al. 2003). This study
supports the all three of these strategies. T. ferdinandiana has negligible nectar rewards and
a greater ratio of male flowers to hermaphrodite flowers. The third strategy of slightly
different timings of anthesis along racemes between trees was also observed in this study
and was accentuated through multiple and overlapping flowering events.
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In T. ferdinandiana, negligible nectar was detected in flowers even though at certain times of
the day there was a distinct odour of nectar. However, it is noted that other Terminalia species
have a complex pattern of nectar availability which is difficult to detect and decipher. An
example is Terminalia tomentosa which has been found to have low and variable amounts of
nectar, available only on four consecutive days and only for a short period being reabsorbed
by late morning (10-11am) to encourage inter-plant movement by low-energy feeders (Atluri
et al. 2000). Other Terminalia pollination studies indicate that low nectar volumes are
generally associated with high-energy pollinators such as bees, Apis and Xylocopa, wasps and
butterflies (Sankanur et al. 2014; Solomon Raju et al. 2003). This strategy forces high-energy
requiring pollinators to visit flowers over a larger range and therefore increases crosspollination (Atluri et al. 2000). Low-energy pollinators are also considered to be very
important in cross-pollination of dioecious species in the tropics (Renner and Fiel 1993) even
though they may have a much shorter foraging range (Heinrich 1975). Low energy pollinators,
such as native bees and flies may actually have double the capability to transfer out crossed
pollen, because their size may allow greater access to the flower, resulting in increased pollen
pick-up and more rapid transfer of pollen due to their foraging speed (Atluri et al. 2000).

Terminalia flowers have a generalist pollination strategy and are pollinated by a diverse array
of small insects (Solomon Raju et al. 2003). Pollinators identified in this study (Orders:
Hymenoptera, Diptera, Hemiptera and Coleoptera) were similar to those pollinating other
Terminalia species with the exception of the Order Lepidoptera (Sankanur et al. 2014;
Srivastava 1993). Flowers which are open in structure are generally visited by a diverse array
of insects, but not all are effective pollinators (Lindsey 1984). We propose that the small and
delicate T. ferdinandiana flowers cannot support large insects. Consequently, they produce
low amounts of nectar to encourage small pollinators that will not be satiated after a single
or a few flower visits. Of the pollinators observed in this study, only the small black flies and
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the native bees were observed moving between trees and were the most likely of the
pollinators to be actually providing pollination benefit. Increasing the number of low-energy
pollinators such as native bees (Trigona melipes) may improve cross-pollination levels and
increase fruit yields.

It appears that several Terminalia species have extremely low fruit set under natural
pollination compared to hand-pollination (Atluri at al. 2000; Sankanur et al 2014; Solomon
Raju et al. 2003). In the present study, hand-pollination increased fruit set two- to three-fold
compared to background levels of fruit set; T. tomentosa presents between 1 and 2% fruit set
by natural pollination and 80% fruit set by hand pollination (Atluri et al, 2000); and in T.
pallida this is 6% by natural pollination and 62% by hand pollination (Solomon Raju et al.
2003). Several reasons are given for the low fruit yield of T. pallida including inherent capacity
of the plant, limitation of compatible pollen, predation of flower by beetles and a nutrient
poor rocky habitat (Solomon Raju et al. 2003). The low fruit yields of T. tomentosa were due
to inadequate pollinators (Atluri et al. 2000). The fruit yields of T. ferdinandiana are
inconsistent from stand to stand and population to population (Gorman et al. 2016). Fruit
yields have also been observed by the authors as varying considerably between even
neighbouring trees at the CDU study site. Given that environmental conditions were identical
across the CDU study site, this suggests that pollinator satiation is a major contributor to low
and variable fruit yields in T. ferdinandiana.

A study of the pollinators of several Terminalia species found pollen rewards to be more
effective than nectar rewards (Srivastava 1993). Given the negligible nectar reward offered
by T. ferdinandiana flowers, it may be that some pollinators visit the flowers for a pollen
reward instead of a nectar reward. Bees require pollen as a source of protein, lipids, vitamins
and minerals, which are necessary for brood rearing while nectar is primarily an energy
144 | P a g e

Julian Gorman PhD Thesis

source (Nicolson 2011). Native bees, such as Trigona melipes observed in this study, are very
active at the time of year T. ferdinandiana is flowering and collecting stores and increase their
brood numbers after the dry season (October/November) and before the start of the wet
season (January/February). Therefore, even though both nectar and pollen are important
resources for native bees they are likely to be predominantly targeting T. ferdinandiana
flowers for a pollen reward. If this is the case then their source of nectar requirement, which
they are reliant on for energy, must be identified. The nectar source could be crucial to
successful artificial supplementation with native bee pollinators or designing the shape of
plantations that may require companion planting or artificial sources of nectar.

4.5 Conclusion
This paper describes the pattern of anthesis of T. ferdinandiana and other aspects of its
reproductive biology that are currently unpublished. Empirical evidence confirms that T.
ferdinandiana is self-incompatible and is andromonoecious and dichogamous with
protandry. We propose that pollen limitation, specifically pollinator satiation during the short
mast flowering event, is what causes low fruit yields which is commensurate with similar
studies of other Terminalia species (Atluri et al. 2000). Whether or not fruit yields are
dependent on the density of T. ferdinandiana stands is yet to be determined, but our results
suggest that fruit yields are partially related to insufficient pollinators. Thus, the provision of
sustainable fruit yields for commercialisation of this important native resource, requires
pollen supplementation of wild stands. In designing T. ferdinandiana plantations in the
future, to maximise flower pollination, an intercropping approach should be considered.
Native stingless bees are the ideal pollinators of T. ferdinandiana and trials using stingless
bees to enhance pollination services in a variety of fruit crops are very promising.
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Complexities in developing Australian Aboriginal Enterprises
based on Natural Resources
Abstract
Across the world’s rangelands, livelihoods of millions of people are dependent on customary
and commercial use of wildlife. Many Australian Aboriginal communities also aspire towards
developing natural resource-based enterprises but there is a unique combination of
historical, legislative and cultural factors that make this process complex. Typically,
government support for Indigenous enterprise development has focused largely on
development of ‘social enterprise’ with subsidies coming from various government
community development programs. This has resulted in some increase in participation and
employment but often inadequate attention to economic aspects of enterprise development
leading to low levels of business success. This paper will examine historical, legislative and
institutional dimensions in business development in Aboriginal communities. It does this
through a case study of business enterprise development of the Kakadu Plum products by
the Indigenous people of the Thamarrurr Region of the Northen Territory, Australia using a
participatory research method and an ethnographic account. We found that attention on
important economic criteria was subsumed by a focus on social enterprise priorities during
the development of this natural resource-based enterprise. This resulted in a very slow
transition of the ‘social enterprise’ to the ‘financial enterprise’, due largely to fragmented
business decisions and inefficient value chains. We call for a refocus of natural resourcebased enterprise development programs in remote Australian Aborignal townships to
incorporate greater emphasis on business accumen within the complex social, cultural and
political fabric.
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5.1 Introduction
The rangelands comprise diverse ecosystems, ranging from wooded grasslands to desert
scrub, and make up about 45% of the Earth’s land surface (WRI 1986). Globally, there are
millions of Indigenous people living across the rangelands who depend on use of wildlife for
customary and commercial purposes (Belcher et al. 2005; Paumgarten and Shakleton 2011).
Australia is no exception, with many Aboriginal people partially or totally dependent on
natural resources for customary use (i.e. traditional medicine, food) and commercial purpose
(i.e. arts and craft; tourism etc.) (Altman and Whitehead 2003).

Commercial enterprises in this context must consider both customary and commercial goals
and values. The remote community setting means there are also government and third actor
programs and investments to be considered. It is a uniquely complex setting for commercial
enterprise development. This paper will investigate a significant case study from remote,
Aboriginal Australia, in the community of Wadeye in the Thamarrurr Region, Northern
Territory.

Specifically, we investigate the first 14 years of a natural resource-based

enterprise, based on the Kakadu Plum (KP) (Terminalia ferdinandiana Exell.). The Thamarrurr
KP Enterprise is based on the wild harvest of fruit of the native Terminalia species with well
documented nutraceutical, pharmaceutical and cosmeceutical properties (Cunningham et al.
2009; Netzel et al. 2007; Williams et al. 2016). This extended period of observation and value
chain analyses may benefit other Aboriginal communities embarking on similar enterprises.
We assert that the complexity generated by the uncoordinated demands of commercial,
agency and third sector actors, diverts attention from commercial priorities and therefore
success.
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5.2 History of entrepreneurship
Aboriginal people have a long history in business and trading, with archaeological evidence
of Aboriginal entrepreneurial activity in Australia dating back some 8,000 years (Bluith 2002).
The trade in ‘trepang’ between northern Aboriginal people and Indonesian Makassans has
been referred to as Australia’s first modern industry (McKnight 1976). Despite, this evidence
of business and entrepreneurship, business start-up in remote Aboriginal communities has
been limited since British colonial settlement. The reasons for slow progress are many and
varied but historical economic marginalisation, low intergenerational wealth transfer,
remoteness, inadequate education, limited business support combined with cultural and
social embeddedness (decision making and kinship systems) have all contributed (Evans
2007; Fleming 2015; Woodward et al. 2019). Frederick and Foley (2006) list impediments to
Aboriginal business success being due to the past Aboriginal traditional economy being noncapitalist in nature and a current lack of capital.

5.2.1 Connection to ‘country’
Australian Aboriginal people are the custodians of the oldest continuous culture on earth
(Bowler et al. 2003), with extensive ecological knowledge and deep, spiritual connection to
their ‘country’ (Rose 1996). ‘Country’ refers to individual Clan Estate(s) or traditional lands
which are determined through both maternal and paternal linkages. Customary use of
natural resources over thousands of years has given rise to an intricate knowledge of the
value of plant products (Lindsay et al. 2001; Puruntatameri et al. 2001). Many commercial
opportunities can arise from Indigenous cultural knowledge and the abundance of natural
resources in these landscapes (Gorman 2006, 2008; Fordham et al. 2010; Nikolakis 2010).
These have the potential to provide livelihood opportunities, enabling Indigenous people to
remain on their country, and importantly contributing to the management and future
resilience of the rangelands (Altman and Cochrane 2005; Luckert et al. 2007).
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5.2.2 Government programs and initiatives
Aboriginal economic development in remote communities of northern Australia are
influenced by a unique combination of historical, legislative and cultural factors (Young
1988). Many Aboriginal communities are situated in ‘townships’ which started as Christian
missions or remote government outposts (AIATSIS 2019). These remote outposts were set
up to accommodate Aboriginal people who were displaced from their land during colonial
settlement. In the Northern Territory (NT), this occurred in two main phases. The first was in
the early days of colonisation (mid 1800s) when settlers were claiming land most suitable for
pastoralism. The second was after December 1968 when the Cattle Station Industry
(Northern Territory) Award 1951 was implemented, requiring Aboriginal pastoral workers to
be paid wages (National Australian Museum 2019). Up to this point, Aboriginal pastoral
workers were unwaged, and sometimes paid with food rations. This major transition
occurred when the Australian economy was weak, and pastoralists could not afford these
extra wages. This led to many Aboriginal workers and their families leaving pastoral
properties. Ironically, in many cases, these pastoral properties were the traditional lands of
these Aboriginal workers.

5.2.3 Welfare programs
Welfare income became available to Aboriginal Australians during the social reform period
of the Whitlam government (1973-75). Prior to this, but after colonial settlement, the vast
majority of Indigenous Australians managed to survive on the edges of society, often on the
outskirts of cities, with little if any support (Foley 2007). Across northern Australia, missions
and government outposts provided support for Aboriginal people who had been
dispossessed from their land at this time. Later in the 1970s, welfare across northern
Australia was transitioned to the Community Development Employment Program (CDEP), a
“work for the dole” type scheme. This was rolled out just after the Aboriginal Land Rights Act
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(NT) 1976 (ALRA) came into effect, which precipitated the establishment of Aboriginal Land
Councils to support Aboriginal people re-establishing themselves on their traditional lands.

CDEP was originally designed as an income support, community development, employment
creation and enterprise development scheme, which was flexible and community controlled.
Over the years, CDEP supported community-based projects and provided employment and
training. It has also been an important source of funds for the many Aboriginal development
corporations that are situated in these townships, and which were aimed at supporting the
Aboriginal communities and driving regional development (Altman 2016).

There has been some debate over the value of the CDEP scheme, with some advocates
identifying many benefits (Morphy and Sanders 2001) whilst others describing it as being a
‘poverty trap’ (Mundine 2010). CDEP has largely failed to transition people into non-welfarebased employment in these Aboriginal townships, with unemployment remaining high and
increasing. The NT unemployment rate of Aboriginal Territorians increased from 19% to
26.7% between the 2011 and 2016 census, and labour participation rates decreased from
40.9% to 37.3% in that same period (Northern Territory Government 2019). Another
noticeable anomaly common to Aboriginal communities is that many of the jobs and services
that would normally be conducted by local people (i.e. trades, management, teaching) are
provided by non-Indigenous people, often people not permanently resident in the
community (Northern Territory Government 2020).

Since 2007 there have been attempts to abolish CDEP. Finally, in July 2013, CDEP was
abolished and replaced by the Remote Jobs Communities Program (RJCP) (Altman 2016). In
July 2015, after much indecision, RJCP was reformed to a remote employment and
community development service called the Community Development Program (CDP). This
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program is designed around remote Australia’s unique social and labour market conditions
to ‘support job seekers build skills, address barriers and contribute to their communities’
(Australian Government 2019a). Like its precursor the CDEP, the CDP continues to link with
important community projects, by providing subsidised labour and training. Those Aboriginal
people on CDEP (now CDP) are counted as being employed (Taylor and Hunter 2001) and
ever since CDEP started (1977) most projects in Aboriginal communities have been
subsidised through this program and other external funds

5.2.4 Economic Development Opportunity
Aboriginal townships vary greatly in size, ranging from small settlements, comprising a few
family groups, to ones with more than three thousand people from dozens of Clans
(traditional land-owning groups). The residents of many of these townships are
predominantly Aboriginal. In the NT, there are many Aboriginal people located on Aboriginal
owned land under the ALRA with access restrictions for non-Aboriginal people. Many of the
townships were initiated to accommodate displaced Aboriginal people and not positioned
with an economic resource base. Even today most of the employment opportunities in these
towns are in government administration and support agencies (except for the mining and
pastoral industries in a few places). Enterprise development opportunities in the NT have
been viewed as being highly circumscribed by historical, geographical, structural and
economic constraints (Altman 2001).

5.2.5 Business evaluation
Many enterprises in Aboriginal communities are reliant on economic subsidies to operate.
Flamsteed and Golding (2005) reported Aboriginal business in remote communities as being
different to those in mainstream Australian society. Evans (2007) explained this disparity as
being a result of these businesses being: likely to originate as non-commercial or subsidised
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community-based activities; financed and/or managed by non-Indigenous actors; and
community-owned ventures and focused on employment and community benefit rather
than enterprise profits. These observations follow an earlier finding from the Australian
Minister for Aboriginal Affairs that related the failure of Indigenous enterprises to the conflict
between commerce and culture (Herron, 1998). The Minister concluded that successful
businesses should be based purely on commercial imperatives rather than cultural
imperatives. This polarity is very unhelpful to community enterprise development. In
reviewing Indigenous economic development (IED), Nikolakis (2010) found government led
IED support programs were complex, risk averse and slow acting. Combined with welfarebased approaches, these government IED programs have been reported to restrict the
potential for innovative economic solutions on Indigenous lands (Nikolakis, 2010). The
confusion between social and financial objectives in enterprises in Aboriginal communities
has been cited as being a key contributor to business failure and reduced economic
development outcomes (Arthur, 1999).

5.3 Aim of this study
This relatively long introduction is necessary to understand the important contextual factors
that have contributed to the economic status of many Aboriginal communities across
northern Australia – namely how welfare and other sources of external funding have become
important to the start-up of many social enterprises. We hypothesise that this kind of
economic subsidy has been an important contributor to both the short-term start-up and
long-term failure of many Aboriginal enterprises, and that there is a need for greater financial
accountability and autonomy for growing robust, sustainable enterprise.
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Thus, the aim of this paper is to demonstrate the vulnerability of Aboriginal enterprises that
are reliant on funds external to the business operations. This is approached through a
detailed case study using a participatory research method and ethnographic account of the
first decade of development of a Kakadu plum Enterprise by the Aboriginal land owners of
the Thamarrurr Region of the Northen Territory, Australia.

5.4 Methods
This paper will analyse the institutions involved in the development of the Kakadu Plum
industry in the community of Wadeye in the Thamarrurr region of the NT, to identify the
sequence of actors and factors that have influenced the emergence of this enterprise. It
documents the community response to market signals for supply of fruit, the involvement of
agency support for Aboriginal business, and the involvement of external businesses to
explain the growth of value chains and their efficiencies. When talking about the Kakadu
plum Enterprise we refer mainly to Wadeye in this paper as this is the main township in the
Thamarrurr Region and where the fruit comes to after being harvested.

5.4.1 Location
The Thamarrurr Region is an 18,000 km2 area with the main township being Wadeye
(formally Pt Keats Mission) (Fig. 1). It is situated about 420 km south-west of the NT capital,
Darwin and has a population of 3000 people.

Thamarrurr Development Corporation (TDC) is the lead organisation in the Region, governed
by the Traditional Owners of the 3 ceremony groups and 22 Clan groups of the Region. The
Thamarrurr Rangers, who are an organisation within TDC, are responsible for managing the
natural and cultural resources of the Region in conjunction with Traditional Owners.
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Fig. 1: Map showing distribution of the endemic T. ferdinandiana (as plotted using
tree records from Atlas of Living Australia 2019) and approximate location of Darwin
and the Aboriginal Community, Wadeye.

5.4.2 Land custodianship and tenure
The Thamarrurr Region encompasses 22 Clan Estates with 6 language groups and 7 subdialects. The main language in Wadeye is Murrinh-Patha. Each Clan Estate has one or more
Traditional Owners who have authority in decision making for the group. This region also
falls within the jurisdiction of the Daly River Port Keats Aboriginal Land Trust (ALT) which is
one of the land trusts supported by the Northern Land Council (NLC).

The ALT is a type of non-profit organisation that holds the freehold title to an area of land on
behalf of a group of Aboriginal land owners. The land within the ALTs has been granted back
to the Traditional Owners by the Australian government, under perpetual lease in
recognition of their traditional ownership. Land granted under Aboriginal title is inalienable;
and it cannot be bought, sold, traded or given away. The ALT is the organisation appointed
by the community to legally hold the title deeds. This land is managed according to the
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Aboriginal Land Rights Act (NT) 1976 with support and regulation through the Aboriginal
Land Councils. In the Northern Territory there are four Land Councils (Northern, Central, Tiwi
and Anindilyakawa). The Thamarrurr Region is under the jurisdiction of the Northern Land
Council.

According to this legislation, Traditional Owners need to consent for any

commercial activity to be able to proceed on their Clan Estate. These conditions are captured
in a Land Use Agreement between the proponent of the commercial activity and ALT.

In addition to consent from Traditional Owners, ecological consent is required from the Parks
and Wildlife Commission of the NT government (according to the Conservation Land
Management Act 1999). This is done through application for a permit to interfere with
wildlife or ‘Permit to Take’ which is granted if the harvest is deemed ecologically sustainable.
A management program for Kakadu Plum has also recently been written to further ensure
sustainable use of this species (Gorman et al. 2018a)

5.4.3 Species descripton
Terminalia ferdinandiana Exell. is a species within the Combretaceae family which contains
17 genera and 480 species that are widespread in tropical and subtropical regions of the
world (Dunlop et al. 1995). The genus Terminalia consists of about 200 species, of which 24
species or subspecies are native to Australia (Dunlop et al. 1995) with 14 species in the
Kimberley of Western Australia (WA), 12 in Northern Territory (NT) and 16 in north
Queensland (Pedley 1995). Although there is some taxonomic uncertainty, T. ferdinandiana
is endemic to northern Australia and ranges from just south of Broome (WA) through both
the coastal and inland areas of northern WA into the NT (Fig. 1). Thus, it occurs across the
wet/dry tropics from the west, across Arnhem Land to the Gulf of Carpentaria (Dunlop et al.
1995, Pedley 1995). Some sightings have also been listed in northern Queensland.
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T. ferdinandiana is a small to moderately sized semi–deciduous tree (Pedley 1995). Across
its range there is some variation in flowering and fruiting. However, generally T.
ferdinandiana flowers at the end of the dry season (September–November) and fruits from
the middle of the wet season (January–June) to the early part of the dry season/early wet
season (September – December). It produces smooth fleshy ovoid drupes; yellow–green
when ripe, and highly variable in shape (Brock 2001).

The fruit has exceptional phytochemical properties, including the highest Vitamin C content
of any fruit in the world, plus high levels of important antioxidants such as flavonoids and
polyphenolics (including gallic and ellagic acid) (Cunningham et al. 2009; Netzel et al. 2007;
Williams et al. 2014). The high Vitamin C content of the fruit was identified in 1982 during an
analysis of food eaten by Aboriginal people (Brand et al. 1982; Miller et al. 1983). This high
level of Vitamin C and flavour of the fruit created demand initially from the Food and
Beverages industry and as other properties have been identified so other market sectors
have expressed demand.

Many Aboriginal Clan Estates are situated within the geographic distribution of T.
ferdinandiana. The fruit and other parts of the plant have been used for nutritional and
medicinal purposes for hundreds if not thousands of years (Isaacs 1987). Dozens of
Aboriginal Clans across northern Australia have a cultural connection with this tree and its
fruit. Many groups have already been involved in commercial supply and had over 14 years
of experience in wild harvest of the fruit (NAAKPA 2018). Many of these groups were initially
involved through programs funded through CDEP.
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5.4.4 Data collection
A participatory research methodology was used, along with an ethnographic account of
business enterprise development, to identify efficiencies and potential institutional
impediments in the value chains. The main qualitative method used in collecting data was
that of participant observation, which is used in a variety of disciples as a tool for collecting
data about people, processes and cultures (Kawulich 2005). Marshall and Rossman (1989,
p.79) defined observation as "the systematic description of events, behaviours, and artefacts
in the social setting chosen for study", and this was the most appropriate, least obtrusive
way to record the data. The lead author (Gorman) has been a long-term collaborator with
community members and institutions, in his role as a non-resident project leader and
employee of the Northern Land Council and Charles Darwin University. This participation in
the community affairs has enabled these observations.

5.4.5 Data analysis
The observed data on development of the Thamarrurr KP Enterprise were analysed through
Supply Chain Analysis (SCA) and Netchain Analysis (NA).

A SCA requires a systematic understanding of the vertical interdependencies of resource
allocation and information flow between firms (actors) engaged in sequential stages of
production (Christopher 1998; Simchi-Levi et al. 2000). A NA was used to more explicitly
differentiate between transactions in the same layer (horizontal) and transactions between
layers (vertical ties) while mapping out how actors in each layer are related to each other
and to actors in adjacent layers (Lazzarini et al. 2001).

Three types of organisational interdependencies are used to contrast SCA and NA: pooled,
sequential and reciprocal (Thompson 1967; Lazzarini et al. 2001). These interdependencies
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are important to identify within and between horizontal layers or actor groups. An example
of a generic Netchain model identifying vertical and horizontal relationships and interactions
is given in Fig. 2.

To be able to use SCA and NA to interpret the Thamarrurr KP enterprise we collected data
on:
i)

the actors and factors that have participated in the value chain between the harvester(s)
and the buyer(s), and therefore affected its efficiency. We have identified the different
actors along the value chain between the harvesters and the buyers for the duration that
the Thamarrurr KP Enterprise had operated at the time of writing this paper (2005-2019)
to determine their influence and impact.

ii) the market signals (buyer demand) that influenced the development of this enterprise.
We define market signals as being enquiries related to purchasing KP and have
categorised these as: strong, if buyers existed who individually or collectively offered to
purchase all of the KP fruit supplied; medium, if buyers existed but only purchased small
amounts of KP fruit (<200 kg of raw frozen fruit); weak, if buyers made enquiries but did
not purchase any KP products.

These categories of value chain data were considered during different phases of supply chain
development for the Thamarrurr KP Enterprise. The phases have been identified thematically
and are primarily based on the strength of the market signal. They were described in terms
of supply, consolidation, buyer, manufacturer and distribution elements.
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Fig. 2: A generic Netchain Analysis Model, applied to a supply chain.

Pooled

interdependence occurs when each individual in a group makes a well-defined
contribution to a task; sequential refer to the activities of one group that are
continued from those of another, in a progression of tasks; reciprocal refers to
simultaneous relationships between groups where one group’s output is another’s
input and vice versa (Lazzarini et al. 2001).

5.5 Results
The results are presented in four sections:
•

a description of the actors involved in the supply chains;

•

a narrative description of the phases of supply chain development;

•

Net Chain Analysis of supply chains and the horizontal and vertical integration along
value chains during each phase or supply chain development; and,

•

analysis of the main drivers that have created the complexities limiting the
development of the Thamarrurr KP enterprise.
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5.5.1 Supply chain actors in the Thamarrurr KP Enterprise
In the context of the Thamarrurr KP Enterprise we define the categories of supply chain
actors.

Harvesters
Harvesters are Aboriginal people who picked fruit from wild populations occurring on their
or another group’s traditional lands (with permission of the estate’s Traditional Owners).
There are 22 Clan Estates in the Thamarrurr Region from which 15 have had KP fruit
commercially harvested. The Traditional Owners of each Clan Estate determine if harvest can
occur and who outside of the Clan group is permitted to pick. Harvesters include community
members but, in the past, have also involved members of community organisations such as
Thamarrurr Rangers, who were funded as a CDEP project until 2007.

Consolidators
The role of the consolidator was to host the enterprise and manage all aspects of the
business between the harvesters and manufacturers. This involved coordinating a variety of
pre-harvest activities (such as collecting permit applications, picking inductions, and
equipment maintenance), receipt of the harvested fruit, management of payments to
harvesters, and provision of storage and upfront costs of harvested fruit prior to sale and
communication with buyers. Local organisations that have been a consolidator in various
stages of the Thamarrurr KP Enterprise include the: Thamarrurr Rangers; Thamarrurr
Development Corporation (TDC); the Palngun Wurnangat Aboriginal Corporation (PWAC),
which is an independently and locally owned woman’s organisation in Wadeye; and Coradji
Pty Ltd, a Sydney based company.
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Manufacturers
In this study, this role describes the actors that make a product from the raw KP fruit, which
is then made available to distributors. Some manufacturers have also been consolidators
such as Coradji Pty LTD who processed the raw KP product into a KP powder and Mannatech
Pty Ltd, a US company, which manufactured Ambrotose AO®capsules with KP powder as an
ingredient (Mannatech Science 2019). There are other manufacturing companies that are
not listed here by name in this supply chain for commercial -in-confidence reasons.

Distributors
This actor group distributes the manufactured products to retailers or directly to the
customers. A philanthropic group, Kindred Spirit Foundation (KS Foundation), was positioned
early as a distributor. Later it also commenced planning for a cooperative to be created
(Traditional Homeland Enterprises). The role of the cooperative was intended to deal with
the processing of raw fruit into powder and subsequently managing the distribution
networks for this product on behalf of Aboriginal suppliers (Traditional Homeland Enterprise
2019).

Other actors (non-supply chain)
The Northern Land Council (NLC) is an actor group which employed a facilitator who liaised
with the Thamarrurr Rangers and helped connect with markets in the start-up phase of this
enterprise. They also ensured Traditional Owners consent for this activity to take place was
appropriately requested and advise when a Land Use Agreement needs to be negotiated.
Researchers are also indirect actors, who have provided knowledge to supply chain actors.
The Queensland Alliance for Agriculture and Food Innovation (QAAFI), University of
Queensland (UQ) received funding from Rural Industries Research and Development
Corporation (RIRDC, now AgriFutures Australia) to fund research. They subsequently
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provided technical knowledge and advice about fruit properties and potential products to
the community consolidator groups (TDC, PWA Corporation) and philanthropic group (KS
Foundation) and provided a link to commercial product users. The Research Institute for the
Environment and Livelihoods (RIEL), Charles Darwin University, provided support to
community institutions in assessing enterprise development options and strategies and have
long term research connections with the Wadeye community. Research by Design provided
business modelling to the philanthropic group (KS Foundation). External funders are also
actors in the KP supply chain. Early funding to PWAC from the Aboriginal Benefits Account
as well as from the philanthropic group (KS Foundation) supported early enterprise activities.
A more recent actor in the KP space is the Indigenous Land and Sea Corporation (ILSC) who,
in August 2018, set up the Northern Australian Aboriginal Kakadu Plum Alliance (NAAKPA).
NAAKPA were established to protect the interests of Aboriginal enterprises and communities
in the Kakadu Plum industry. It is made up of an alliance of eight Aboriginal companies that
ethically harvest and process KP across northern Australia (NAAKPA 2018). ILSC, through
NAAKPA, have supported the Thamarrurr KP Enterprise and its other members through
providing some grant money for markets development and support through progressing
research and development initiatives.

5.5.2 Structure and historical development of Thamarrurr KP Enterprise
The Thamarrurr KP Enterprise first started in 2005. In reviewing the timeline of enterprise
development, four phases have been identified, based largely on market signal and the
vertical integration of the supply chain. A description of each phase is provided below and
illustrated in Table 1.
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Table 1: Structure and development phases of the Thamarrurr KP Enterprise, 20052019.

Phase 1: 2005-2010.
This phase was characterised by a strong market signal from a Sydney based company,
Coradji Pty Ltd, who offered to buy an unlimited supply of fruit for a fixed price per kilogram.
This supply of raw fruit came from the Thamarrurr Rangers (the Rangers), who harvested and
consolidated the harvest (300 - 400kg per annum) using Indigenous Ranger Program
resources (labour, administration, vehicles) and connections with Traditional Owners (Table
1).

The fruit was sorted, weighed, bagged and frozen by the Rangers in Wadeye and then sent
by barge to Darwin. The Rangers conducted the KP harvest as a Ranger activity with
permission from the Traditional Owners to access country and harvest fruit and they used
the program’s labour, vehicles, equipment and administration. Payment for the fruit came
back to the Ranger Program from the buyer, Coradji Pty Ltd.
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Phase 2: 2011 – 2013
The second phase, between 2011 and 2013, was characterised by a period of weak market
signals (Table 1). Despite weak market signals, the Rangers continued to wild harvest in 2011,
knowing that frozen KP fruit could last for long periods without compromising the
phytochemical values. In addition, in 2011, TDC in conjunction with the Rangers, established
the Thamarrurr Enterprise Centre with the explicit aim of promoting the use of natural
resources to provide economic benefits to the community. The Enterprise Centre funded a
casual position to assist in coordination of the KP harvest and identify markets and potential
products. The Rangers collected 300-400kg in 2011, which they stored in freezers belonging
to their Ranger group at the Wadeye community.

In 2012, there was an attempt to grow community involvement (outside of the Ranger
Program), to increase the harvest volume, the number of harvesters and livelihood benefit
to the community. TDC loaned seed-funding to the Thamarrurr Rangers to offer community
members direct payment for fruit harvested. The Wadeye community responded strongly
and in 2012, there were 2610 kg of KP wild harvested, by approximately 150 community
members. The Rangers acted as the consolidator as they hosted the collection and handling
of fruit when the harvesters brought it in, paying them and weighing, bagging, packing and
freezing fruit for storage and later sale or use. This response by local harvesters showed
people were prepared to work for piece rates (being paid per kilogram on delivery of fruit).

There was also some interest within the community to value-add to the product. The Palngun
Wurnangat Aboriginal Corporation (PWAC), a local Aboriginal owned and run business in
Wadeye, purchased 1000 kg of the raw fruit from TDC. This purchase was made with money
they received from a philanthropic group, Kindred Spirits Foundation (KS Foundation). The
remainder of the fruit harvested remained unsold, as the value chain was incomplete with
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no contractual arrangements with buyers or manufacturers. A major issue impacting the
strength of market signal at this time was the uncertainty of consistency of supply of the fruit
(pers. com Coradji Pty LTD). Buyers like Coradji Pty Ltd felt they could not expand their
operations and link with other manufacturers (pharmaceutical companies) to supply KP
powder because they had supply concerns (Cunningham et al. 2009).

Given the weak market signals and internal management issues, TDC decided not to invest
money into underwriting the 2013 harvest as they had done in the 2012 season. Without
money up front to pay pickers and fund the operational costs of the Rangers to sort, pack
and freeze the fruit, the harvest could not and did not happen in 2013.

Phase 3: 2014-2017
Phase 3 was characterised by four important actions. The Wadeye community proved their
capacity to consistently wild harvest large volumes of fruit, collecting 3895 kg, 4183 kg and
5500 kg during the 2014, 2015 and 2016 seasons respectively; PWAC took over the role of
consolidator and proved its ability to handle large volumes of fruit; a research partner, the
Department of Agriculture and Fisheries (DAF), Queensland, established a new commercial
use for Kakadu Plum; and KS Foundation, joined the value chain with the objective of
becoming the consolidator, but failed to build connections with potential buyers (Table 1).

The Thamarrurr Rangers could no longer act as the consolidator for the Thamarrurr KP
Enterprise without upfront capital. TDC was unwilling to underwrite harvest expenses, as it
had done through a loan in 2012, as it was experiencing governance issues. As a result, in
Phase 3, PWAC decided to take on this role as consolidator. This decision came after they
had commissioned a business plan to assess the potential of the enterprise. Once committed,
PWAC invested in the value chain, buying the business contacts and pulping machines from
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Coradji Pty Ltd; purchased large freezers and a blast freezer; and, training staff to receive and
handle fruit. In conjunction with Thamarrurr Rangers, they also planned and implemented
an induction process for the harvesters to set standards of picking practice and discuss issues
around access to picking areas.

Some research and development that spanned both Phase 2 and 3 was the identification of
anti-microbial properties of KP and the development of an anti-microbial solution to prolong
the life of cooked prawn. Between 2010 and 2013, the Rural Industry Research and
Development Corporation (RIRDC, now Agri-futures) funded QAAFI, University of
Queensland (UQ) to conduct research on changes to quality (bioactivity) of native foods
during storage (Sultanbawa et al. 2015). KP was one of the native foods studied under this
project and the findings revealed promising antioxidant and antimicrobial properties.

From 2014 - 2017, RIRDC also funded QAAFI, UQ to monitor quality and bioactivity of KP in
the Northern Territory (Sultanbawa et al. 2018) to support the potential food applications in
the prawn and other industries.

During this period research was conducted on the

phytochemical properties of KP by QAAFI, UQ. They established a connection with PWAC to
source fruit for research purposes, build capacity, share findings and assist in developing a
sustainable wild harvested KP supply chain. During this time researchers from DAF,
Queensland were commissioned by the Queensland Prawn Farmers Association (QPFA),
through an Australian Seafood CRC, from 2010 – 2013 to develop a natural extract to extend
the shelf life of cooked chilled prawns. For these research trials DAF, Queensland purchased
KP puree and powder from Coradji Pty Ltd. Later, in 2016, DAF continued to buy a small
quantity of puree and powder (processed KP fruit) from PWAC and supply the Queensland
Prawn Industry with the Kakadu Plum extract while continuing research.

171 | P a g e

Julian Gorman PhD Thesis

In 2014, the philanthropic group KS Foundation, decided to play a more active role in
developing the Thamarrurr KP Enterprise. They started discussions with PWAC, TDC,
researchers at QAAFI and CDU and other Aboriginal Resource Centres in the NT and
Kimberley, WA. In addition, KS Foundation also supported PWAC to receive Hazard Analysis
and Critical Control Points (HACCP) accreditation through SAI Global. Their aim was to
develop a cooperative of Aboriginal suppliers that could coordinate the supply of Kakadu
Plum to manufacturers (Traditional Homeland Enterprises 2019). The institutional
stakeholders (TDC and PWAC) and Traditional Owners at Wadeye assumed that the
participation of KS Foundation was ‘venture philanthropy’ and they were interested in
making investment to promote social benefit. In addition to forming a business cooperative,
Traditional Homeland Enterprise (THE), KS Foundation tasked themselves with connecting
and linking with markets. KS Foundation had informally agreed with PWAC that they would
purchase all fruit that had stockpiled in commercial freezers at Wadeye.

However, in September 2016, KS Foundation, on advice from a market research company,
Research by Design, decided it was too early to be investing in a supply of KP fruit and instead
they needed to focus on research and market development (Research by Design, 2016). KS
Foundation retracted the offer made to buy fruit from PWAC. KS Foundation had not
followed up on market enquiries during this period and therefore a blockage was created in
the value chain for potential sale of the harvested fruit. KS Foundation disengaged from the
KP value chain in Wadeye in 2016.

The disengagement of KS Foundation left PWAC with large amounts of unsold fruit in
commercial cold storage and no potential buyers. At around the same time, there were two
subsequent changes in management at PWAC. This created a loss in corporate knowledge of
the organisation and its involvement as the KP consolidator. There had also been some poor
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harvest practice in the 2014-16 period and Traditional Owners decided the country needed
to be rested. A decision was made not to harvest in 2017.

In summary, there was very little fruit sold between 2014 and 2016. KS Foundation, who had
made informal agreements with PWAC to buy fruit, failed to link with markets and then
disengaged. This resulted in incomplete value chains, low sale of fruit and over 4000 kg of
fruit being stored in a commercial cold storage facility. PWAC capital was now tied up in this
stored KP fruit and a decision was made to rest the country and not harvest in 2017.

Phase 4: 2018-2019
Phase 4 of the development of the Thamarrurr KP Enterprise is characterised by strong
market signals and TDC becoming more vertically integrated and connected with
manufacturers. 2019 involved the largest harvest of KP fruit to date by the Thamarrurr KP
Enterprise as well as connection with buyers, sale of fruit and completed value chains (Table
1).

In 2017 and 2018, TDC gauged community interest in the KP Enterprise in the Thamarrurr
Region and found it to be strong. Market signals and demand for fruit was also growing. TDC
committed to becoming the consolidator in 2018 with co-operation from PWAC. However,
due to a late start to the harvest and mixed signals as to whether it would proceed, only 500
kg of KP fruit was harvested. However, TDC sold both the 500 kg collected in 2018 season
and the 4000 kg of KP collected in previous years to several regional and interstate
manufacturing companies.
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The 2019 harvest was the biggest to date with 11.5 tonnes of fruit harvested, involving 220
registered pickers. TDC sold 10 tonnes of this fruit to regional and interstate manufacturers,
leaving 1.5 tonne to be processed and used within the community.

This phase in the Thamarrurr KP Enterprise, especially 2019 season, showed that the
community and their consolidators could: harvest and handle a large amount of fruit;
respond to market signals to increase supply; and, connect with buyers to sell the product.
The value chains were complete and running efficiently without involvement from outside
companies, or the secondary consolidators from the third phase.

Another important development in 2018 was the establishment of the North Australian
Kakadu Plum Alliance (NAAKPA) by Indigenous Land and Sea Corporation (ILSC). The main
objective of NAAKPA was to protect the interests of Aboriginal enterprises and communities
in the Kakadu Plum industry (NAAKPA 2018) and Thamarrurr KP Enterprise became a
member of this alliance.

5.5.3 Section 3: Network analysis of phases in supply chain development
This section provides Netchain Analysis diagrams for each of the phases of development of
the Thamarrurr KP enterprise. They describe transactions within the same actor layer
(horizontal) and transactions between different actor layers (vertical ties) along a value chain
(Lazzarini et al. 2001).

Phase 1, 2005-2011
At the start in Phase 1, there was vertical integration along the whole value chain with
sequential interdependence between all layers, with one actor’s output being the next
actor’s input. There was reciprocal interdependence between the Thamarrurr Rangers, the
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NLC facilitator, and the consolidator which involved strong relationships, good
communication and knowledge sharing. However, during this phase connections to the
community were not strong and the Rangers managed the supply through relationships to
country but with limited involvement of the community.

Fig. 3: Netchain Analysis of Phase 1

Phase 2, 2012-2013.
This phase involved a breakdown in vertical integration with no market signals for the fruit
except from PWAC, which had financial support from the philanthropic enterprise, KS
Foundation. TDC boosted horizontal integration through involvement of the Thamarrurr
community by offering to pay harvesters up front. This involved reciprocal interdependence
which was also displayed through connection with the Thamarrurr Rangers who provided
support to the community in many ways. This could be considered an important community
engagement phase where Traditional Owners and Aboriginal support agencies discussed the
issues around harvest and best practice to support and manage this activity.
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Fig. 4: Netchain Analysis of Phase 2

Phase 3, 2014-2016
Phase 3 was similar to Phase 2 but had improved vertical integration, with a small market
signal from QAAFI in 2016, which also provided reciprocal interdependence building on
relationships and communication. There were some externalities during this phase which
confused the supply chain model and acted as a barrier to vertical integration. The Aboriginal
Benefit Account provided funding to PWAC which created less reliance on links with buyers
and selling fruit. KS Foundation in trying to set up a regional cooperative (Traditional
Homeland Enterprises), essentially created a ‘macrohierarchy’, and expectations from the
consolidator (PWAC) that all fruit collected would be sold. However, KS Foundation failed to
link with manufacturers during this period and essentially blocked the value chain and sale
of fruit.
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Fig. 5: Netchain Analysis of Phase 3

Phase 4, 2018-2019.
Illustrates strong vertical integration along the whole chain, reciprocal interdependencies
between suppliers (Traditional Owner Groups) and consolidator (TDC) and with collaborator
(PWAC). TDC shortened the supply chain by dealing directly with buyers and not depending
on any other agents to act as sellers.

Fig. 6: Netchain Analysis of Phase 4
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5.6 Discussion
Development of the Thamarrurr KP Enterprise has been influenced by complex conditions
that are in many ways unique to remote Aboriginal townships. The analysis of the main
drivers and efficiency of the Thamarrurr KP Enterprise demonstrates that its progress has
been influenced by a diverse array of institutional factors, many unrelated to business
creation. We posit that business creation has not been the primary goal of government
institutions in Aboriginal communities. Rather, welfare funded community-based
programmes have been initiated with a focus on social outputs including training,
employment, health and community benefits. In this section we will discuss and critique the
major influences that have impacted on the development of the Thamarrurr KP Enterprise.
These include: the perverse impact of external subsidies; importance of complete value
chains and strong business acumen and the capacity of the consolidator.

5.6.1 External subsidies
Enterprises in Aboriginal townships are often initiated with a strong focus on socio-economic
outcomes as the Australian government(s) seeks to ‘close the gap’ between Indigenous and
non-Indigenous people (Australian Government 2019b). Therefore, enterprises are often
initiated and evaluated on their ability to provide employment, training, health and
education outcomes, rather than just economic viability. They are evaluated by a diverse
array of monetary and non-monetary outcomes. Small-scale enterprises operating in this
manner can exist with external funds, subsidised labour and other supporting resources.
However, as these social enterprises grow, the externalities that allowed them to operate at
small scale are no longer adequate or financially viable (Fig. 7). A very different approach to
enterprise development is needed to reduce impediments along the value chains that will
impact financial efficiency.
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This trend is evident in the development of the Thamarrurr KP Enterprise. To continue to
operate it has had to shift to a more business-orientated and self-sustaining model. As it has
progressed through the phases of development, the Thamarrurr KP Enterprise has had
access to several cash subsidies, as well as in-kind subsidies from different institutions within
Wadeye. TDC and the Rangers have also contributed in many ways to this enterprise at their
own expense, including labour, social connections, equipment loans and administration to
facilitate access and harvest agreements with PWAC, NLC and Northern Territory
government. The Rangers have monitored harvest practice and are involved in harvest
impact studies. They engage in picker induction workshops and provide transport where
possible for pickers out to their traditional land.

In Phase 4, Thamarrurr KP Enterprise can be seen to have re-evaluated their business
planning, identified impediments and improved the efficiency and financial viability, to be
able to operate. From a purely business perspective, there were only a few years prior to
Phase 4, that Thamarrurr KP Enterprise would have generated profit or even covered costs.
Most of the time it operated with little regard for market signals and value chain efficiency.
Instead, the start-up of this enterprise was largely focused on its many socio-cultural benefits
which in turn attracted supplementary sources of funding and actors (KS Foundation and
Aboriginal Benefits Account and later from PWAC). It is these subsidies that have allowed
this enterprise to continue to operate during the phases where it was not economically
viable. However, towards the end of Phase 3 the costs of supporting this enterprise without
sale of fruit was more than could be covered by subsidies and it was at this stage it needed
to transition to continue to operate.
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The progress of the Thamarrurr KP Enterprise from a social enterprise to a financial
enterprise is captured in Fig. 7. There was a point in the growth of this social enterprise where
subsidised funding was insufficient, and the enterprise needed to transition into a financial
enterprise and conform to more of a conventional business structure. There was a need for
extra support and training for groups to be able to make this transition.

Fig. 7: Transition of Thamarrurr KP Enterprise from Social Enterprise to Financial
Enterprise. Phases refer to those in Figure 3 - 6, and further details in the
presentation of results.

5.6.2 Incomplete value chains
Value chains, in their simplest form, are made up of a supplier and a buyer, and in between
these two end points, value is added through processing and manufacturing. From 20122016 (Phase 2 and 3), the Thamarrurr KP Enterprise had incomplete value chains because
the market signals were weak and there were few buyers. However, decisions were made to
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harvest despite these harvests requiring significant capital outlays and uncertain sales. PWAC
justified taking this high level of risk due to several factors.

Firstly, PWAC was confident in a return on their investment. They knew the harvested fruit
could be frozen and preserved without degradation. They genuinely believed there were
potential markets and that KS Foundation was working towards connecting with these
markets. PWAC (the consolidator) had substantial finance available at that time and so were
able to bear the cost until market arrangements were finalised, the product was sold, and
the investment could be recouped.

Secondly, there was additional external funding and support for the harvest to proceed. In
addition to the Thamarrurr KP Enterprise, PWAC also owned other businesses in the Wadeye
community including a food takeaway shop, a butcher and a coffee shop. These other
ventures were profitable and were able to cover the loan to Thamarrurr KP enterprise. There
was also funding from Aboriginal Benefits Account and in-kind and cash involvement by KS
Foundation. There was an expectation within PWAC that the fruit would eventually be sold,
and some money recouped. Additionally, the social benefit derived from this activity was of
great importance to the people, funders and Wadeye organisations.

Thirdly, the governance structure of PWAC may also have had a role. PWAC employs a nonlocal manager who coordinates the operations of several businesses and a local Indigenous
board which makes strategic decisions. Many of the board members, and their extended
families, are active Kakadu Plum harvesters. Therefore, a decision to proceed with collection
may have been influenced by the Board members personal involvement in harvest practice.
These community harvesters were keen for the harvest to take place as they were getting
paid regardless of market signals.
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This is a clear demonstration that the Thamarrurr KP Enterprise was operating as a social
enterprise during Phase 2 and 3. The value chains were fragmented; the operation was being
supported by external subsidies, and pickers were still being paid by PWAC (the consolidator)
for their harvest without a complete value chain. The risks of the enterprise shutting down
during this period would have been very high and the external subsidies would have been
the only reason it managed to keep operating. Eventually, at the end of Phase 3/beginning
of Phase 4, the value chains were completed as markets were engaged and started buying
stock. Without completing the value chain, the KP enterprise would not have been able to
transition from a social to a financial enterprise. There should have been a greater focus on
securing markets, developing and completing the value chains earlier on in the enterprise
development.

5.6.4 Weak business acumen
As the KP Enterprise moved through the 4 phases, there was an increasing need for it to
adopt business acumen and develop efficient and complete value chains. The KP Enterprise
had a long period during Phase 2 and 3 (2012-2016) where it showed weak business acumen,
was reliant on outside bodies (KSF) to connect with markets and was dependent on external
subsidies to cover operational costs. The KP Enterprise could have substantially reduced their
risk levels with better business acumen earlier in its establishment.

Market signals were strong and value chains were efficient during Phase 1 and Phase 4. The
financial benefits to the community during Phase 1 were limited because the harvest levels
were small (300-400 kg) and there was no value added to the fruit by the community.
However, during this phase, the enterprise was a new business, so it was appropriate to keep
risks low and investment minimal. In turn, the initial buyers, Coradji Pty Ltd, were able to
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give the suppliers flexibility in committing to harvest hoping that that the enterprise would
grow in the community and would increase their supply over time.

There was a mixture of benefits (financial and non-financial) to the community from Phase
1. There was the social benefit from money derived from the KP harvest. Specifically, $10 for
each kg collected went to the harvester and $1 per kg was paid to the Traditional Owners of
the country it was collected from. In terms of non-financial benefit, people normally based
in Wadeye town visited their traditional lands (or other people’s country) to harvest fruit.
This increased travel to, and activity on, Clan estates, which is very likely to have enabled
inter-generational flow of knowledge, via the collection of variety of bush foods, and visiting
sacred sites. All of these are activities rank highly in importance by Aboriginal people
(Gorman et al. 2018b, 2008, 2006), and have been shown to result in improved health and
well-being (Burgess et al. 2009).

Phase 2 (2012-2013) of the enterprise development was an experimental period where the
community and PWAC developed operational processes and procedures. These involved:
gaining authority for harvest from Traditional Owners; identifying what assistance harvesters
needed in travelling to their Clan Estates; handling, storage and payment for raw fruit; and,
identifying cost structure to be able to set prices for products. This new business knowledge
was achieved in collaboration with TDC and the Thamarrurr Rangers. During Phase 2, there
were some market signals but not many sales or financial returns to PWAC. There were
however, significant social and cultural benefits flowing back to the community during this
phase.

During Phase 2 and 3, value chains were incomplete because markets had not been locked
in. This is an example of poor business acumen on behalf of the consolidator of Thamarrurr
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KP Enterprise (PWAC) who should have had a legally binding contract with KS Foundation for
the purchase of fruit.

Phase 4 (2018 and 2019) represents a period of much improved business acumen and a
transition from being a social enterprise to a financial enterprise. The harvest levels were
large, the risks and investment much higher, but the value chains were much more defined
as TDC has invested the time in linking with buyers.

5.6.5 Diverse capabilities required as consolidator
The consolidator role in the value chain is a complex undertaking that requires a rare
combination of physical, social, cultural and financial capitals. Depending on the size of the
harvest, it requires a substantial financial commitment to be able to pay pickers and cover
the operational costs (pre and post-harvest). There are cultural considerations related to
land ownership and land management combined with complex social fabrics and
connections between Clans and organisations in the main township, Wadeye. The
consolidator needs good business knowledge, and an ability to link with the suppliers down
the value chain as well as the buyers up the value chain. They need to understand and deal
with legislation around harvest and export permits, train staff to handle delivery of fruit and
payment; maintain equipment essential for preservation of fruit; and, organise packaging
and transport services. It requires a careful balance of cultural, social, legislative, financial
and ecological knowledge and skills.

PWAC had committed to undertake the role of consolidator for several years believing KS
Foundation had committed to purchasing the fruit and were building connections with
markets. PWAC proved its capacity in facilitating the collection of fruit over several years and
fine-tuned their procedures to be efficient. However, in 2016 PWAC long-term manager, who
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was party to these earlier agreements, resigned. This was followed by a period of poor
management that failed to capitalise on corporate knowledge. This included poor
consultation with the Board, which resulted in PWAC’s inability to commit financially to the
consolidator role in 2017. The absence of a consolidator created a major gap in the value
chain. Before stepping up to fill this role, TDC had a series of community meetings and
consultations with Traditional Owners and other community stakeholder groups regarding
aspirations for the Kakadu plum Enterprise. There was strong interest in continuing. TDC
then started working closely with PWAC Board to play a shared consolidator role, using
PWAC equipment and staff and TDC financing and coordination. In addition, TDC made direct
contact with several buyers who had expressed interest and sales of stored fruit from earlier
years. This further stimulated harvest in 2018 and 2019.

This section has described how the Thamarrurr KP Enterprise has changed from a small-scale
social enterprise, that could operate almost independently of market forces, to a much larger
entity that required more of a conventional business approach. Without transitioning it is
likely this enterprise would have failed as it had grown too big to remain as a social enterprise
and be dependent on external funds. In many ways this enterprise is now following a
conventional business approach along the value chain. However, the transition from a social
to a financial enterprise is not a simple linear process. It is important that social and cultural
values and outputs remain prioritised as the business evolves further and community
ownership and engagement will be essential to ensure this.

The key messages that can be derived from this analysis of the Thamarrurr KP Enterprise are:
i)

Financial subsidy plays an import role in start of Indigenous enterprise programs but
needs to be carefully managed to ensure it does not retard business growth;
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ii)

Business acumen is an important component of all enterprise development and
needs to be integrated into planning from the start of these programs with support
and training provided;

iii)

Hosting natural resource-based enterprise is a very complicated undertaking,
especially in a multicultural, remote Aboriginal setting. Greater government support
is required for those Indigenous business willing to take on this role.

5.7 Conclusion
The Thamarrurr KP Enterprise demonstrates the complexities facing Aboriginal enterprise in
remote regional rangeland areas. Australian government policy and legislation is focused on
meeting United Nations 17 Sustainable Development Goals (SDGs) which were developed in
New York in September 2015 to be reached by 2030 (United Nations 2019). These goals are
primarily around eliminating poverty, improving health and well-being; employment,
sustainability, climate change, and education. Community development in Aboriginal
townships appears to have been strongly focused on achieving social goals with less
emphasis on business acumen in enterprise development. However, business enterprises
have a role to play in addressing SDGs

While there has been a long history of failure of enterprises on Indigenous land in northern
Australia (Dale 1996), there are potentially many commercial opportunities involving wild
animals and plants for Indigenous people (Woodward et al. 2019; SRRATRC 1998). However,
in many remote areas the Australian government has essentially become the market for
these communities, especially for many land management activities and community-based
projects (Gorman and Vemuri 2017). The perverse outcome of this is that many of the
projects initiated are essentially social enterprises and never intended or designed to
transform into financially viable enterprises. Understanding the impact and complexity of
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institutional process in Aboriginal communities is essential in creating change and
transforming policy and practice to support self-sustaining financial arrangements. This in
turn can continue to deliver important social and cultural benefits. Aboriginal Resource
Centres, such as TDC, often do not have freely available capital to support the development
of enterprises such as the one described.

Attention needs to be given to financial

arrangements that allow these enterprises to grow. The ILSC’s NAAKPA has identified the
issue of Aboriginal actors having limited financial capacity to support upfront operational
costs, so it is starting to provide support to its members in this regard.

There is further complexity in moving from the “idea phase”, to the “establishment phase”
and ultimately the “sustainable phase”. Often, in dealing with natural resources, the idea
phase will be based on customary use or knowledge of a commodity. This may or may not
relate to commercial demand depending on the product and its values. New products often
take years to be accepted on the market and research is required to quantify if the customary
use has broader commercial values and who in the market might be interested in those
values. If there is, there may be potential to move into an establishment phase.

Aboriginal townships across northern Australia have often grown from Missions or old
government Outposts that were started to accommodate Aboriginal people that were
disposed from their lands (AIATSIS 2019). Often, they have no economic base and are
predominantly still government department outposts. Subsidised enterprise is a very
valuable pathway to trialling enterprise options and for those with market potential to
transition into financial enterprises. To shift from a social to financial enterprise is possibly
more likely if all start up enterprises integrated good business acumen from the start and
considered financial self-sustainability as a goal. To progress and reduce dependency on
government subsidy, the actors in Aboriginal townships need to create pathways to
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financially viable enterprises that will led to long term employment. A review of current
programs is needed to identify if funding for development could be more effectively used to
support business education and training, to encourage business acumen early in enterprise
development and a smoother transition from social to financial enterprise. In supporting the
development of such community based, culturally aligned enterprises it is importance not to
discount external subsidies for social outcomes but always to strive towards financial viability
for long term success.

Aboriginal communities do not need to choose between cultural and economic priorities
(HRSCATSIA 2008). However, businesses may succeed earlier if there was a more focussed
and efficient transition between a social enterprise and the economic enterprise phase.
Aboriginal Resource Centres are currently supporting these enterprise development
activities. This support may be provided more strategically, if the enterprise goals, and the
phases of its development are better understood by all actors in the value chain. There is a
body of knowledge that supports the development of culturally aligned economics in remote
regions of Australia, along with models of engagement, barriers and enablers (Fleming 2015;
Fordham et al. 2010; Morley 2014; Woodward et al.2019).
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Exploring Aboriginal community views about a wildlife-based
enterprise development

Abstract
Indigenous people around the world seek culturally appropriate livelihood opportunities to
improve their socio-economic status. Enterprise development programs in Aboriginal
communities across northern Australia have historically had very limited economic success.
Such communities often experience high welfare dependency and few economic
development opportunities. This research takes a case study approach to explore community
views about the development of an Aboriginal wildlife-based enterprise in the Northern
Territory, Australia. We used qualitative methods to engage with community members about
their experiences, current attitudes and future aspirations towards the enterprise. We found
that there was broad support from across all sectors of the community for the enterprise
and clear understanding of its monetary and non-monetary benefits. However, there was
limited knowledge of, and involvement in, the business beyond the role of provider and
producer, and of the governance aspects of the enterprise. Using this case study as our focus,
we advocate for deeper understanding and stronger inclusion of community aspirations in
Aboriginal economic development. This will allow greater participation, ownership, benefits
and empowerment, through participation in additional supply chain roles and in enterprise
governance.
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6.1 Introduction
Globally, there are over 476 million Indigenous people living in over 90 countries. Although
they only make up about 6% of the global population, they account for about 15% of the
world’s extreme poor. Indigenous people own, occupy or use, about a quarter of the world’s
surface area and this area contains 80% of the worlds remaining biodiversity (The World Bank
2020).

Aboriginal and Torres Strait Islander people (hereafter referred to as ‘Aboriginal’ or
‘Indigenous’) represent 2.8% of the Australian population. A further 18.4% of the 649,171
people who identify as being Indigenous, live in remote or very remote regions of Australia
(ABS 2016). Australian Aboriginal people are the custodians of the oldest continuous culture
on earth and have an extensive ecological knowledge and deep, spiritual connection to their
country (Rose, 1996).

In Australia, there has never been a treaty between Aboriginal and non-Aboriginal people,
nor was Aboriginal sovereignty ever ceded. Despite Australia being considered a developed
country, its Aboriginal people suffer from considerable social and economic disadvantage.
This is reflected in poor levels of health (Australian Institute of Health and Welfare 2014),
high unemployment rates (Gray and Hunter, 2011) and low levels of youth employment and
education (Forrest, 2014).

The Northern Territory (NT) has a very different demography and land ownership to other
states and territories of Australia, as it was colonised far later than southern parts of the
country. Aboriginal people make up over a quarter of the 228,833 people who live in the NT,
and 48.8% live in remote areas (ABS 2016). Aboriginal people own over half of the land and
this is mainly under communal, inalienable title, meaning it cannot be bought, sold, traded
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or given away. Many reside in townships close to their traditional lands with some people
living permanently or seasonally in ‘outstations’, which are the settlements on their
traditional lands. There are as many as 1200 dispersed Aboriginal settlements of varying size
scattered over remote regional Australia (Dillon and Westbury 2009) and these communities
allow residents to remain connected to their traditional lands.

The approach that the Australian government, the private sector and other stakeholders
have taken in supporting Aboriginal economic development has long been in question
(Fleming 2015, Mundine, 2010). There is a substantial body of literature which recommends
significant changes in government service delivery, consultation practices, collaborative
arrangements and funding delivery (Dillon & Westbury 2007; Hunt 2013a, 2013b, Trudgen
2000). Conversely, there have also been calls for Aboriginal people to change their lifestyle
and better align with mainstream Australian economies (Pearson 2009; Forrest 2014).

There is a considerable interest from Aboriginal people in the development of culturally
aligned economic development in remote regions of Australia (Morrison 2006; Zander et al.
2014). Such development requires alternative models of engagement and consultation, and
consideration of the different barriers and enablers, compared to conventional business
development (Fleming 2015; Fordham et al. 2010; Woodward et al. 2019). Even though in
recent times there has been greater devolution of power from government to Aboriginal
people, the emphasis remains on the colonised people to adapt and adhere to the colonisers
systems. A ‘third cultural space’ is required in which to develop the mechanisms and
language to create the linkages between partners who may have very different world views.
Homi Bhabha (1994) first described the term ‘third space’ as the transitional intercultural
space between people from differing cultural backgrounds’ (McLaughlin 2012; Bhabha,
1994).
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The aim of this research was to explore, discuss and record an Aboriginal community’s
experiences, perceptions, and aspirations relating to a plant-based, wild-harvest enterprise
that has been in operation for 15 years (Gorman et al. 2020a). This was achieved through a
series of interviews which created an opportunity for the community’s perspectives to be
articulated and later integrated into the enterprise development planning process. An
important outcome of this research was to inform future Aboriginal enterprise development
strategies.

6.2 Case Study Selection
The case study is based on an Aboriginal owned and run business called the ‘Thamarrurr
Kakadu plum Enterprise’ (hereafter referred to as “the Enterprise”). In this section the
Enterprise and its origins are described, and community involvement discussed. Empirical
data derived from a business analysis of the Enterprise (Gorman et al. 2020a) provides
important contextual information within which to discuss the community views and
aspirations.

6.2.1 The Enterprise
The Thamarrurr Region is an 18,000 km2 area approximately 420 km south-west of Darwin,
the capital city of the Northern Territory (NT), Australia (Fig. 1). Wadeye is the main township
in the Thamarrurr Region and is one of the biggest Aboriginal communities in the NT, with a
population of 3,000 people. There are three ceremony groups and 22 Clan groups, or
traditional land-owning groups, in this region. Traditional Owners are the designated leaders
and decision makers for each of these Clan groups and they contribute to the governance of
the Thamarrurr Development Corporation (TDC), which is the leading community
development organisation in the region. Within TDC are the Thamarrurr Rangers, an
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Indigenous land management organisation responsible for managing the region’s natural
and cultural heritage values in conjunction with the Traditional Owners.

Kakadu plum (Terminalia ferdinandiana) is the basis of a wild-harvest enterprise in the
Wadeye community (Gorman et al. 2020a, 2019). In the local language of Murrinh-patha,
Kakadu plum is known as Mi-Mararrl. It has a long history of wild harvest for customary use
and Aboriginal people have a close affiliation with this species (Gorman et al. 2019; Raymond
et al. 1999). Commercial demand of Kakadu plum is due to its exceptional phytochemical
properties which give it numerous applications and market demand from several industry
sectors (Gorman et al. 2019). Kakadu plum fruit has been harvested commercially for 15
years in the Thamarrurr Region and the development of the Enterprise has been impacted
by a complex combination of social, cultural, economic, ecological and political factors
(Gorman et al. 2020a).

Fig. 1: Distribution of the endemic T. ferdinandiana (as plotted using collection records from
Atlas of Living Australia 2019). Black triangles represent the approximate locations of Darwin
and the Aboriginal Community, Wadeye.
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6.2.2 Origins of the Enterprise
Initially, the Enterprise was one of several wildlife-based enterprises that were supported by
the Northern Land Council (NLC) in the NT. Land Councils are independent statutory
authorities that were established under the Aboriginal Land Rights (Northern Territory) Act
1976 (ALRA) and are a Native Title representative body for the purposes of the Native Title
Act 1993. The NLC support was through the appointment of a wildlife-based enterprise
development officer in 2005 to help Aboriginal communities develop business acumen and
explore wildlife-based enterprise development opportunities. At a similar time to this, there
was a request for supply of Kakadu plum from a Sydney based company, Coradji Pty Ltd.
(Gorman et al. 2020a). The NLC supported the Thamarrurr Rangers to trial harvest Kakadu
plum to meet the commercial demand from Coradji (Cunningham et al. 2009).

6.2.3 Community engagement in the Enterprise
There has been a fragmented approach to community engagement for business
development within the Wadeye community as the Enterprise has been hosted by different
organisations. In 2005, the Thamarrurr Rangers first hosted the wild harvest of Kakadu plum,
which was trialled as a part of their land management program. At this time, they were
funded through the Community Development Employment Program (CDEP) and supported
by the NLC. CDEP was designed as an income support, community development,
employment creation and enterprise development scheme by the Federal government. It
was set up in remote Aboriginal communities in the 1970s and used to employ community
members in projects (Morphy and Sanders, 2001). At this early stage, there was very little
community wide communication about the Enterprise because harvesting activities were
restricted to the Thamarrurr Ranger program.
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In 2007, the funding for the Indigenous Ranger Programs changed from CDEP to a wagebased model, also funded by the Federal government. This meant the management of the
Thamarrurr Rangers changed from the Thamarrurr Regional Council to the Thamarrurr
Development Corporation (TDC). At this stage, there were extensive community
consultations and discussions about the wild-harvest of Kakadu plum and TDC established a
Wildlife Enterprise Centre to host this type of enterprise. In 2011, TDC provided cash to
encourage growth of the enterprise. The Wadeye community at large was invited to
participate in the Kakadu plum harvest and offered upfront payment for fruit collected. With
permission from Traditional Owners, hundreds of local Aboriginal people participated in the
wild harvest of Kakadu plum from their traditional lands. That season 2,500 kg of fruit was
collected (Gorman et al. 2020a).

Subsequently, the Thamarrurr Rangers found that they did not have the financial capacity to
manage the Enterprise with this high level of community interest in harvesting.
Consequently, they approached an Aboriginal owned organisation in Wadeye, Palngun
Wurnangat Aboriginal Corporation (PWAC), to host the Enterprise. PWAC contracted a
business consultant to look at the potential of the Kakadu plum Enterprise and later hosted
a meeting of their Board members to discuss the business, its governance and aspirations.
The PWAC Board responded favourably and so PWAC took over hosting the Enterprise in
2012/13 and invested in the operational side of this enterprise (e.g. investing in equipment,
training). PWAC worked with TDC and Thamarrurr Rangers to ensure operational procedures
were established with the community and social and cultural protocols had high priority.

At this stage, the focus was largely towards deriving social benefits, such as casual
employment, income, ability to travel to traditional country, intergenerational transfer of
knowledge. Consequently, PWAC encouraged community members to wild-harvest even
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though they themselves had not secured market agreements to buy the fruit. This lack of
adequate business acumen resulted in the Enterprise being reliant on external sources of
funding to pay the upfront operational costs, while large volumes of fruit remained unsold
and stored in commercial freezers (Gorman et al. 2020a). However, the Enterprise continued
to operate in this way, reliant on external funds, for several years (Gorman et al. 2020a).
Eventually, several community meetings were held in 2017 and 2018 to determine
community aspirations towards this Enterprise and assess whether it could be governed into
the future as a viable business and produce both social and economic outcomes.

In 2018, based on community aspirations, TDC stepped in again to provide support and to
co-host the Enterprise with PWAC. Most importantly, TDC started focusing on linking with
markets and establishing contracts with buyers to purchase fruit. TDC also continued the
discussion with the community about community-based options for their greater
involvement in the business, beyond the role of harvesters.

6.2.4 Coordination of the enterprise.
Hosting an enterprise such as this one requires substantial financial, social, cultural and
physical capital (DFID 1999). There are a limited number of organisations within a remote
Aboriginal community which have the capacity to play such a role. PWAC was hosting the
Enterprise, employing staff who were wild-harvesting fruit themselves and also handling the
incoming fruit. PWAC focused on the social benefits of the business which included
employment and financial benefit to pickers, and socio-cultural benefits of being active and
accessing and working on traditional lands. However, PWAC did not have the capacity or
business acumen to connect with the markets and organise sales of fruit, despite there being
interest and demand from when they started hosting the Enterprise in 2012/3.
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When TDC linked with PWAC to co-host the business in 2018, they managed to realign the
balance between social and financial outcomes through confirming community aspirations,
aligning with markets and supporting picking operations. In 2019, TDC worked closely with
senior people in the community to come to an agreement on a new governance structure
for the Enterprise. They discussed several common goals that TDC, PWAC and the
community, could work together on into the future to continue to sustain and grow this
enterprise.

In summary, the main points to come from the empirical data (Gorman et al. 2020a) were
that the original idea of this Kakadu plum Enterprise came from market demand for the fruit
and support from the NLC. The Enterprise was initially hosted by the Thamarrurr Rangers
and the community at large were not engaged in the harvest until 2011. Between 2011 and
2018, the Enterprise was managed as a social enterprise with little attention to financial
accountability. ln 2018, TDC took a business-oriented approach to its management and
started working with community elders to plan a community-based governance model.

We now lead on to explore the community aspirations, in light of these experiences with
different governance and enterprise arrangements.

6.3 Method
6.3.1 Situating the Researcher
Julian Gorman has worked in the Northern Territory of Australia for 21 years (1999-2020),
while employed by Charles Darwin University (CDU) as a lecturer and researcher and by the
Northern Land Council as a Wildlife Enterprise Development Facilitator. His employment
roles as a researcher, lecturer and facilitator have positioned him within the case study
community during the development of its Kakadu plum Enterprise (Gorman et al. 2020a).
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His appreciation of Aboriginal connection to country and knowledge of the community and
its institutions has been developed through strong connections and friendships with
Aboriginal people, their communities and their support agencies, over a sustained period.
Julian has been involved in research and Indigenous development in the Kakadu plum
industry since 1999 and continues to work closely with Aboriginal people across northern
Australia to ensure they continue to benefit from this industry. This experience and
knowledge has positioned him uniquely to undertake this research.

6.3.2 Case Study Methodology
This research used a case study approach to generate an in-depth understanding of the
complexities involved in community-based enterprise development. It used an embedded
approach as it contains more than one sub-unit of analysis (Yin 2003); individuals, groups
and community enterprise. This study integrates multiple sources of data including
(previously reported) empirical data based on observations (Gorman et al. 2020a), and new
qualitative interview data (group and individual) reported here. Embedding these different
sources into one case study provides breadth and depth to the data which is validated
through triangulation of the different sources of data (Yin 2003). This case study describes
the features, context and the process of the development of this enterprise through
integrating the analysis of each of the data sources (Scholz and Tietje 2002; Yin 2003).

The following sections explain the methods in some detail, as meaningful engagement is
critical in establishing a community-based enterprise. The aim is for this work to be useful to
other communities and researchers involved in similar endeavours.
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6.3.3 Data Collection and Analysis
To understand community opinions and aspirations for the Enterprise, and the basis for
decision making, a mixture of group and individual semi-structured interviews were
conducted with community members who were involved in or supporting this enterprise.
These were considered along with researcher reflections and observations. Similar methods
have been used by many other researchers working on Indigenous enterprise (Nikolakis
2009; Hindle and Lansdowne 2005; Foley 2003).

The semi-structured interviews involved three stages: preparation; implementation (for
group and individual interviews) and analysis. The interviews took place between 19 and 21
November 2018 in the community of Wadeye.

Preparation
The preparation by the researchers involved long term engagement with the community to
identify the main groups and organisations within the Thamarrurr Region that had been
involved in this enterprise; understanding the history of the Enterprise’s development;
determining the interview questions and methods for different groups (group vs individual
interviews); seeking appropriate Traditional Owner and research ethics authorisation;
designing posters and other visual aids to help explain the research project to participants;
identifying a suitable venue to conduct interviews; and, organising interpreters (as English is
often only one of multiple languages spoken) and note takers to assist in the interviews.

Implementation
The main interview procedure was face-to-face dialogue in small groups of members from
each Clan group. In total there were ten Clan group interviews with a total of 42 participants.
Pictures and posters of the Enterprise in operation at important times in its development
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were used to help inform and facilitate the discussion process. In addition to the group
interviews, two individual interviews were undertaken with representatives of two locally
owned Wadeye organisations.

Interviews were semi-structured, and questions were informed by the following predetermined themes: access, authority, benefits, sustainability and business/governance.
The first four pre-determined themes related to cultural and operational aspects of the
harvest that were known to be important in the long-term engagement of the community
(Gorman et al. 2020a). The last theme, business/governance, was selected to examine
community understanding of, and future aspirations for, the Enterprise.

Semi-structured group interviews of Clans. Consultation pointed to group interviews as the
most appropriate method of engaging with individual Clans. Researchers talked to groups
from the individual Clans, explained the research context and secured informed consent for
participation in a group interview.

Each Clan nominated individuals that they felt were appropriate for each interview, based
on their interest and past involvement in the Enterprise. Plain English research statements
were offered to the group and read aloud as an introduction, explained in local language,
along with a plain English poster using images to explain the research process. Approval to
audio tape the interview was sought before each group interview, and in all cases given. The
interview questions were translated by members of each group into the local language if
requested. Discussions between the group members were encouraged, often in the Clan
members own language, but the final response was given in English (each group had good
English speakers as members). The way the interviews were conducted allowed participants
to freely take the conversation in directions they felt were important. This included historical
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observation, knowledge or feelings about the Enterprise over its entire development since
2005.

Individual interviews. Two individual interviews were conducted by a single interviewer with
the representative of each of two local organisations. A semi-structured interview was
conducted with the Thamarrurr Ranger Coordinator and semi-structured discussion was
conducted with the General Manager of the TDC. The transcripts were sent back to both
interviewees to be checked and expanded on.

6.3.4 Analysis of data
Interview data were analysed using a qualitative thematic analysis to identify, analyse and
report on patterns within the data (Stake 2010). Both an inductive (Thomas 2006) and a
deductive approach were used in the analysis undertaken in this research. A deductive
approach involves collecting the data based on predetermined themes the researcher is
looking for in the data, based on theory or existing knowledge (these themes were noted
earlier). An inductive approach involves allowing the data to determine the themes.

Analysis of semi – structured focus group interviews (Clans). The Clan group transcripts were
analysed using a coding methodology common to qualitative thematic analysis (Thomas
2006). Categories defined in the deductive and inductive approaches were compared to
ensure all issues raised in the group discussion were captured. Summaries for each Clan
group were made in accordance with categories and main points deduced or induced from
each group’s data. A summary account of responses for all Clan groups was then compiled.
The results were presented back to the individual Clan groups in further interviews in August
2019 conducted by TDC and updated if requested. This was followed up with a workshop in
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December 2019 where feedback was once again provided on the 2018 community interviews
along with discussion about a new community-based model for the Enterprise.

Analysis of semi-structured individual interviews. The interview with the Thamarrurr Ranger
Coordinator was analysed using the coding methodology described above (Stake 2010). This
information is used to describe how the organisation viewed its role in supporting the future
of the Kakadu plum industry in the Thamarrurr Region. The TDC General Manager was not
formally interviewed but a discussion of the role of TDC was conducted and notes taken from
this discussion. The TDC General Manager was then asked to read, correct and add to these
notes. These records from both individual sources were then analysed in a similar way to the
interview with the Thamarrurr Ranger Coordinator.

6.4 Results
6.4.1 Analysis of group semi – structured interviews (Clans).
In the deductive analysis of semi-structured interviews focussed on the following themes:
authority, access, benefits, sustainability and governance. The first four themes, which relate
to the cultural issues associated with resource provision and current operational aspects of
the wild harvest, are commented on briefly below. However, questions relating to
governance provided a rich understanding of the community’s involvement in the business
development aspect of the Enterprise, and the Clan groups’ aspirations towards governance
and business. Some, but not all, of the verbatim quotes recorded during Clan interviews have
been listed in each of the themes below.

Authority. All the Clan groups interviewed considered authority for harvest on Clan estates
as being important. In most cases it was Traditional Owners who gave this authority for this
activity but in many of the groups other members of the Clan also contributed to this
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decision. Seven of the ten Clan groups were happy for people from outside their Clan group
to pick fruit on their country if they had been given authority by Traditional Owners.
However, three remaining groups did not want this to happen, as previously harvesters had
cut or damaged trees, resulting in permission being withdrawn. Nine of the ten Clans
indicated that the current practices of a pre-season induction workshop, which explained the
rules of harvest, was a good idea. A similar number of groups felt the use of a register to
document who could pick on each Clan estate was useful. Doing this meant good harvest
practice was demonstrated, and who had permission to harvest on each Clan estate was
clearly documented. Traditional Owners have an obligation to ‘care for their country’ and
many groups confirmed that bad harvest practice would not be tolerated, and harvest would
be stopped under these circumstances.
‘Sometimes people go up there [onto Clan estates] without permission, picking and
break trees – we will not let people pick if breaking trees’ Clan Rak Kungarlbarl.
‘If trees being broken or cut, we stop picking, close country down’ Clan Rak Nadirri.

Access. Fruit is handled in Wadeye township. Clan estates vary in their distance and
accessibility from Wadeye, because of flooding and river crossings. Most groups requested
extra assistance in getting to their Clan estates to be able to pick more fruit. For three of the
ten Clans, the roads were mostly too wet for vehicles to get through at the time of year when
trees were fruiting. The other seven Clans felt road access was usually not a problem, but
that often transport to their special picking sites was limited. Only five Clans had harvested
fruit in the last three seasons (2015/2016/2018). The reasons given by Clans for not
harvesting included roads being flooded; picking areas being closed by Traditional Owners
and mourning responsibilities at the death of a family member. Nine of the ten Clan groups
thought they would pick more fruit if they could get better access to their picking areas.
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‘If the creeks were down and there were more cars, lots more people would go out
and pick’ Clan Rak Kuy.

Benefits. Although most Clans felt picking was hot, hard work most thought it was good work
and something that men, woman and children could all participated in. The main reasons
given for enjoying this work were: getting paid for the fruit; being on their country; creating
a healthy activity for children; providing an opportunity to collect other bush foods for
consumption; collecting bushfood to take to the elderly people who could not get out bush.
Nine of the ten Clans felt the price they were getting paid was too low and that it needed to
increase. Many groups added that not being paid immediately was a disincentive that was
stopping some people from picking. Eight of the ten groups wanted to be paid cash. Two
Clans preferred the money being paid into a bank account, so it could be used to cover the
expenses (i.e. fuel to drive to Clan estate).
‘Picking Mi-Marrarl is a good, healthy job but it is also hot work, lots of green ants
and too low money. We also bring fruit back for old people’, Clan Rak Melpi.

Sustainability. There was some concern about the impact of trees being cut down or
damaged, but this was considered a short-term issue as trees are expected to grow back.
Other than this, there was little concern about the impact of the harvest on the environment
as most groups felt there was such a huge number of trees and some fruit was always left on
the trees. However, there was concern about early fuel reduction burning practices. Nine
Clans commented that early fires would impact on the fruit and four Clans thought that fire
had a negative impact on larger trees but that most would recover.
‘Early fires effect fruit – helicopter burn. Big fires kill trees’, Clan Rak Nadirri.

210 | P a g e

Julian Gorman PhD Thesis

Governance and business. Clan groups’ responses to questions about the Enterprise and its
governance indicated that overall there was very little knowledge about what happened to
the fruit once it left Wadeye.
'We do not really know [about the industry], but would like to know, what happens
with the fruit when it leaves Wadeye?’, Clan Rak Kungarlbarl.
‘We do not really know what happens with the fruit [when it gets sold] but would like
to know. We like the idea of value adding’, Clan Rak Kuy.

Some participants were aware of Kakadu plum’s antimicrobial use to extend the life of
cooked prawns and a few community members had been invited to Adelaide, South Australia
a few months before these interviews to the launch of a yogurt by Something Wild Australia
(The Advertiser 2018) which uses Kakadu plum purchased from the Enterprise as an
ingredient.
‘Some people know the story about value adding – yogurt, prawns. We would like to
know about the leaves [commercial us], our people used to eat the sap’, Clan Rak
Nadirri.

Nine of the ten Clan groups interviewed expressed an interest in value adding and making
products in the community. This interest was in relation to employment, intergenerational
transfer of knowledge, independence, employment and pride. The Rangers and PWAC had
at various stages in the past experimented with Kakadu plum jam, drinks and soap.
‘Value adding is a good idea – involve young kids and older people helping as well.
Young people would be interested in value adding jobs’, Clan Rak Kungarlbarl.
‘Our group likes the idea of more value adding happening in Wadeye but do not know
what this might involve’, Clan Rak Kubiyirr.
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‘Yes, good to be involved in value adding - more money and jobs. This business will
go for a long time’, Clan Rak Wudapuli.

Some Clans remembered the Thamarrurr Rangers pulping the fruit and using it in making
soap for its antimicrobial properties.
‘People do not know what happens to the plum. Yes, we would like to see family
making things. Rangers used to make soap – this was good. This would be good
business, jobs, independence, empowerment’, Clan Rak Melpi.
‘Like idea of processing. Value adding is good work for girls, making things. Used to
like using the pulping machine – making something. Yes, we think this will be a longterm business, need to get younger generations involved’, Clan Rak Nadirri.
‘We remember when soap making was happening and think this was good. Young
people would be interested in this value adding – jobs, can make own money. Think
this business will go on for a long time if look after trees’, Clan Rak Kuy.

These semi-structured interviews have indicated that cultural authority is still very important
to Clans. It appears that even though the Clan groups found harvesting Kakadu plum to be
hard work, and even though some did not think they were getting enough payment for the
plums, they enjoyed the activity and got many monetary and non-monetary benefits from it.
They were concerned about the health of their Clan estates and poor harvest practice but
did not think the harvest was impacting on sustainability. There was limited knowledge about
what happened to the fruit once it left Wadeye, but most Clan groups liked the idea of more
value adding happening in the community to provide employment for the community.

The inductive analysis of interviews, where new themes or discussion points were searched
for, did not determine any additional themes to those on which the questions were based.
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This is understandable given that the interview questions were focused on exploring these
specific themes.

6.4.2 Individual semi- structured interviews.
The Thamarrurr Ranger Coordinator felt that this type of enterprise, based on the harvest of
a native fruit with cultural value, was a good business for the region. He saw the Thamarrurr
Rangers role as being related to the land management implications of wild harvest rather
than the commercial aspects. This included contributing to sustainable practice by auditing
picking areas for good harvest practice, brokering agreements with Traditional Owners
around picking practice, and educating the community about the impacts of poor harvest
practices. He thought that if the Enterprise grew into a viable business, these arrangements
could be conducted as Fee for Service. The Rangers also needed to liaise with the community
about early burning practice as this overlapped with when fruit was being picked.

At the time of the interviews in 2018, TDC was jointly hosting the Enterprise with Palngun
Wurnangat Aboriginal Corporation (PWAC). PWAC was without a Manager at the time and
unable to host the Kakadu plum Enterprise as they had done since 2013. However, as they
had the other PWAC staff trained to handle the harvested fruit and as they housed the
equipment (freezers, weighing and packaging equipment), they were still involved in hosting
the Enterprise (Gorman et al. 2020a). However, no one from the PWAC was appropriate for
interview as part of this research project.

The General Manager of TDC confirmed that their organisation was an incubator of new
business and supporter of existing business in the Thamarrurr region. TDC considered the
Enterprise a priority business because of the overwhelming support for this enterprise from
the community. He thought it had potential to be a community owned and run business and
213 | P a g e

Julian Gorman PhD Thesis

could grow its capacity to participate in and manage other similar natural resource-based
businesses. The value chains established through the Enterprise would make it easier for
other products to follow similar routes to commercialisation. The main issues of concern
related to the low number of established markets demanding fruit, high turn-over of
managers in TDC and PWAC, and issues around conditions of access to land for harvest being
controlled by the Northern Land Council (section 19 permits under the ALRA (NT) 1976). This
latter issue can create an additional bureaucratic hurdle for Traditional Owners to access
fruit for harvest and sale (Gorman et al. 2019)

The TDC General Manager was committed to conducting future planning for the Enterprise
with community members in accordance with community aspirations. At the time of this
study, TDC staff were working with Traditional Owners and Elders in the community to
explore options for how the business could be community owned and governed, with TDC
and PWAC supporting the operational side of the business.

In summary, these semi-structured interviews of Clan groups and support organisations in
the Thamarrurr region have clearly identified a community voice with shared aspirations for
further progress towards a community-based practice of development. Many Clan groups
aspire to be more involved in the supply chain than just participating in a harvesting role.
This in turn encouraged commitment from TDC to create a community-based structure
which would allow community ownership and governance.

6.5 Discussion
This research documents the community views of a wildlife-based enterprise that has been
operating for 15 years in an Aboriginal community. It identifies the development stages of
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the Enterprise and the factors that have contributed to the financial viability of the enterprise
and the level of community participation in different aspects of the business management.

There are many factors that contributed to initiation of Enterprise in 2005. At that time in
Aboriginal communities, developing enterprises were focused on providing employment and
were reliant on external funds (e.g. CDEP). Many lacked business acumen (Gorman et al.
2020a). This was also the case with the case study enterprise. However, it does not mean
that the community did not endorse this enterprise. There was great support for the harvest
of this native fruit. Commercialisation of Kakadu plum was a natural progression from
customary use, which often involved trade and distribution of excess among other family
groups (Gorman et al. 2020a). However, the community members were involved mainly as
pickers or handlers of the fruit and not in governance or business decision making roles.

Aboriginal people in remote communities have limited exposure and understanding of
conventional, “western” business constructs. Aboriginal people at Wadeye have generally
limited, but also diverse degrees of understanding, of profit-focused business and are
perhaps more interested in activities with a diversity of social, cultural and economic
outcomes. As a result, people’s lack of involvement in governance of the Enterprise is likely
to have been due to limited capacity to be effective in these roles. The Enterprise was a
‘social enterprise’ for most of its existence so the normal business planning for financial
viability was not occurring (Gorman et al. 2020a). Later, in 2018, TDC changed the structure
of the enterprise to integrate “western” business ideas into their approach and to ensure
chosen community Elders were engaged more in governance and decision making.

There are many learnings from this research that can contribute to economic development
in Aboriginal communities into the future. Like other communities around the world,
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Aboriginal communities are dynamic systems that are constantly having to respond to
change. A key learning has been that building natural-resource based enterprise in multicultural settings is a long, complex, process, especially in remote Aboriginal communities
that have had little exposure to business, the broader Australian economy and its markets
(Gorman et al. 2020b; Fleming 2015). Policy and legislation, government funding and
support, land management practices, Indigenous expectations and intergenerational views,
are a few of the many factors that are in a constant state of change in Aboriginal communities
(Altman 2016; Gorman et al. 2006; Gorman and Vemuri 2012). There is a requirement for
special long-term training programs, business mentoring and additional support to build
capacity of Aboriginal people in remote communities to take additional roles in businesses
and supply chains.

Differences in ‘institutional logic’ is thought to be largely responsible for the low engagement
of remote Aboriginal communities with business (Evans 2007, Mundine 2010). The term
‘institutional logic’ refers broadly to the ‘socially constructed, historical patterns
of...practices, assumptions, values, beliefs and rules’ (Thornton and Ocasio, 1999: 804).
Given there are many additional factors that impact on business development in remote
Aboriginal communities, their long-term success is even more dependent on good business
acumen, planning and communication. Without these criteria being incorporated and
adapted to local needs, in a way which integrates with Aboriginal world views, the chances
of successful business being developed remains low. However, doing this will allow them to
be able to participate in more meaningful roles in business.

Indigenous people often have important cultural and social values that they want to
incorporate into community-based enterprises (Cahn 2008; Rose 1996). However, there is a
need to also include an economic focus from the beginning, in order to reduce the complexity
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of enterprise development in the context of a remote Aboriginal community. Therefore, a
‘third space’ is needed in which groups with different cultures, values and logics can come
together to work out overlapping ideals and map out common ground agendas (Bhabha
1994). This ‘third space’ would allow cultural values and concerns to be considered along
with business practices and values, in safety and without making a choice among values
being a condition of discussion or participation.

This research has shown that the community voice and community development
opportunity can go unnoticed unless there is meaningful engagement and communication
across all sectors of the community to empower local people. Enterprise development in
remote Aboriginal communities is a long journey and ongoing, effective communication,
support and business exposure are key to enterprise success. Government(s) and other
support programs need to accept that there is no “quick fix”. A less prescriptive, longer term
funding approach is required to support community-based enterprise development.
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Community engagement, an essential step in Aboriginal
enterprise development – Kakadu plum as a case analysis.

Abstract
Customary and commercial use of wildlife supports millions of Indigenous people worldwide. However, in Australia, despite there being abundant natural resources and deep
Aboriginal ecological knowledge, there are relatively few economically viable Aboriginal
wildlife-based enterprises. This research investigates the process of community engagement
in establishing an Aboriginal enterprise, through a case analysis approach. It evaluates the
development of an Aboriginal enterprise in the Northern Territory of Australia over a 15-year
period, using the essential conditions of success recommended in the Collected Impact (CI)
Framework. The evaluation identified many elements of the CI approach as supporting the
development phases of this Aboriginal enterprise. However, they occurred late in the
Enterprise’s development. These findings demonstrate the importance of early and effective
community engagement for setting agendas in community enterprise. Community led
projects are a cornerstone of empowerment in community development and this article
contributes to knowledge about the benefits and the difficulties of meaningful community
engagement for enterprise development.

7.1 Introduction
Aboriginal and Torres Strait Islander (hereon ‘Aboriginal’ or ‘Indigenous’) people own
approximately 20% (1.5 million km2) of the Australian continent (Altman et al. 2007). They
are recognised as being custodians of the oldest continuous culture on earth (Bowler et al.
2003) and are a major stakeholder across northern Australia (Altman et al. 2007). Aboriginal
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people have strong cultural connections with their traditional lands and have an intricate
knowledge of the plants and animals within. Many Aboriginal people continue to rely on
wildlife (plants and animals) for a diverse range of nutritional, medicinal and cultural
purposes (Ferguson et al. 2017).

Many of the products used for customary purposes have commercial potential and
Aboriginal people have a strong interest in natural resource-based enterprise (Fleming 2015;
Gorman et al. 2020a, 2008, 2006; Whitehead et al. 2006, Zander et al. 2014). However,
except for the arts and craft industry, some tourism and land management related activities
(NIAA, 2020; Koenig et al. 2011; Luckert et al. 2007), there are relatively few examples of
economically viable wildlife-based enterprises. Many of the wildlife-based enterprises that
do exist could be regarded as ‘social enterprises’ as they have a major focus on social and
cultural outputs rather than economic viability (Gorman et al. 2020b). This is not to diminish
the importance of social and cultural capitals as assets in Aboriginal development. These
assets are a major consideration by the Australian government(s) in ‘closing the gap’
between Indigenous and non-Indigenous people (Australian Government 2019). However,
economic viability via business development can contribute to the delivery of a variety of
long-term benefits, if incorporated correctly.

There is a considerable body of evidence that supports the development of culturally aligned
economic development in remote regions of Australia. Many Aboriginal people aspire
towards the concept of ‘a culture-based economy’ which can better incorporate their
knowledge and world views (Morrison, 2006). However, Aboriginal enterprise development
needs special considerations due to the complex social, cultural, historical and, political
nature of Aboriginal communities (Gorman et al. 2020b; Fleming 2015; Bodle et al. 2018;
Nikolakis 2010). This requires effective models of engagement and consultation, often
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different to conventional business development (Fleming 2015; Fordham et al. 2010; Morley
2014; Woodward et al. 2019). Even though in recent times there has been greater devolution
of power between the Australian government(s) and Aboriginal people, the emphasis
remains on the colonised people to adapt and adhere to the colonisers’ systems.

The Collective Impact (CI) Framework has been designed to deal with collaboration issues
and is increasingly popular in community development practice. CI has been described as a
‘framework for collaborative social change’ (Ennis and Tofa 2020, p. 32). It was first
introduced in 2011 (Kania and Kramer 2011) and since then has gained considerable interest
as a framework that can be used in a variety of contexts to create change and social progress
(Cabaj and Weaver, 2016; Kania and Kramer 2013). The CI Framework has been adopted
widely across sectors and disciplines and uses guiding principles which are based on open
communication, collaboration and appropriate backbone support. These are often the most
challenging issues in facilitation across stakeholder groups with different world views,
languages and socio-economic status. CI provides a collaborative problem-solving process
that can enable shared solutions (Preskill et al. 2014).

The aim of this research was to explore if economic development practice in an Aboriginal
community could have been improved by using a more explicit community engagement
strategy. We do this through a case analysis where we review the community engagement
practices that were used in the development of the Thamarrurr Kakadu plum Enterprise in
the Thamarrurr Region of the Northern Territory, Australia. We then critique the approach
taken through comparison with conditions for success identified in the CI Framework. This
comparison is then used to identify what aspects of community engagement could be
improved. Recommendations could then be made to better inform community engagement
practice in Aboriginal economic development.
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7.2 Methods
The development phases of the Thamarrurr Kakadu plum Enterprise (hereon called “the
Enterprise”) over a 15-year period are described first to provide the context in which the
Enterprise developed. This information has been derived from several published papers
which have analysed various aspects of the development of the Enterprise as part of a PhD
study (Gorman et al. 2020a, b, 2019).

Julian Gorman is the primary researcher in this research project and has had a long
relationship with the Wadeye community, having been involved in the Enterprise since it
started in 2005. He has worked as both a researcher and practitioner with Aboriginal people
on wildlife-based enterprise development across the Northern Territory since 1999. The
purpose of his practice has been to help create appropriate Aboriginal livelihood
opportunities to empower and enable Aboriginal people.

The five conditions of collective success identified in the Collective Impact (CI) Framework
were used to identify if and how these conditions contributed to the Enterprise’s eventual
success. The evaluation involved a comparison of the features, context and process of
development with the conditions of success identified in the CI Framework (Kania and
Kramer, 2011). Below we provide a brief description of the study site and the product which
the Enterprise is based on. After that a description of the five conditions of success identified
in the CI Framework.

7.2.1 The Enterprise
This Enterprise involves the wild-harvest of Kakadu plum fruit by Aboriginal people on their
traditional lands in the Thamarrurr Region of the Northern Territory, Australia (Figure 1). The
harvested fruit is frozen and sold raw or processed into a pulp or powder form to be used in
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a variety of commercial products. The Enterprise was initiated in 2005 in Wadeye, the largest
township in the Thamarrurr Region of the Northern Territory (NT) (Figure 1). Wadeye is
situated about 420 km south-west of the NT capital, Darwin, and has a population of
approximately 3000 people.

Fig. 1: Distribution of the endemic T. ferdinandiana (as plotted using collection records from
Atlas of Living Australia 2019). Black triangles represent the approximate locations of Darwin
and the Aboriginal Community, Wadeye

Kakadu plum (Terminalia ferdinandiana) is a native Australian plant which is endemic to
northern Australia (Dunlop et al. 1995). It has exceptional phytochemical properties
including the highest level of Vitamin C (ascorbic acid) of any known fruit (Williams et al.
2014) and extremely high levels of polyphenolic compounds (mainly gallic and ellagic acid).
A combination of the Vitamin C and phenolic compounds provide high antioxidant values
which are known to reduce the risk of several diseases, such as cardiovascular disease,
cancer, stroke, and rheumatoid arthritis (Mohanty and Cock 2012; Ohno et al. 1999;
Sirdaarta et al. 2015; Tan et al. 2011; Willet 2002; William et al. 2014). Another value of these
phytochemical compounds is that they contain anti-microbial properties which allow use as
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a natural preservative (Cock and Mohanty, 2011). These properties have created
considerable commercial demand from the food and beverage, pharmaceutical, cosmetic
and nutraceutical industries (Sultanbawa et al. 2018).

7.2.2 Collective Impact conditions of success
The CI Framework identifies five conditions of collective success of community ventures
(Kania and Kramer 2011). These are:
i. a common agenda where participants share a vision for change, a common understanding
of the problem and a joint approach to solving it through agreed upon actions; it is based on
available evidence to support decisions and focus the entire project;
ii. shared measurement is used to encourage a coordinated and consistent collection of data,
data analysis and sharing of results to ensure efforts of venture partners remain aligned and
participants hold each other accountable, to increase understanding of social issues and
facilitate program evaluation;
iii. mutually reinforcing activities help collaborating partners focus on the shared agenda
and mutually reinforcing plans of, or call to, action;
iv. continuous communication which is open and consistent across partners to build trust,
assure mutual objectives and create common motivation; to ensure other
conditions are realised and for backbone support to facilitate/coordinate the project;
v. backbone support by one of the collaborating partners with specific skills to coordinate
organisations and agencies;
(Australian Institute of Family Studies 2017; Ennis and Tofa 2020).

Table 1 provides a list of the many acronyms used in this paper along with a description of
their function.
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Table 1: A list of acronyms used in this paper along with the full meaning and function
Acronym

Full Name

Function

CI

Collective Impact

A framework for collaborative social change

A government scheme initiated in 1977 which was
CDEP
designed to provide income support, community
development and employment creation
Community Development A government scheme initiated in 2015 to support
CDP
Program
projects in remote Indigenous communities
Thamarrurr Kakadu plum
A business based on the wild harvest of Kakadu
‘Enterprise’
Enterprise
plum (Terminalia ferdinandiana)
The people of the Thamarrurr Region – based
‘Community’
Wadeye community
mainly in the Wadeye community.
An agreement between an Aboriginal Land Trust
LUA
Land Use Agreement
and the proponent for a commercial activity
NT
Northern Territory
One of seven states of Australia
Palngun Wurnangat
An independent Indigenous woman’s organisation
PWAC
Aboriginal Corporation
in Wadeye
A non-for-profit community owned company in
Thamarrurr Development
Wadeye delivering commercial and selected
TDC
Corporation
government service activities within the
Thamarrurr region
Community Development
Employment Program

7.3 Results
This section provides an overview of the development of the Enterprise and then critiques
the process through a comparison with the CI Framework conditions for success.

7.3.1 The Enterprise
The Enterprise was initially hosted by the Thamarrurr Ranger program, which is an Aboriginal
land management program responsible for managing the natural and cultural resources of
the Thamarrurr Region (18,000 km2 in size) in conjunction with Traditional Owners.
Traditional Owners are the designated decision makers for the Aboriginal Clan groups.
Between 2005 and 2011 the Thamarrurr Rangers managed the Enterprise as part of their
land management program and picked fruit from Clan estates with permission from
Traditional Owners. In 2012, wanting to expand the supply of fruit, the Ranger program
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engaged with the broader Wadeye community and offered to buy fruit they collected from
their traditional lands. The community responded well to this and in 2012 there was a large
harvest of fruit which involved people from 15 of the 22 Clans in the Thamarrurr Region
(Gorman et al. 2020b). ‘Community’ is defined as the people in the Thamarrurr Region who
mostly reside in Wadeye, the main township in that Region. Even though the support
organisations (Thamarrurr Development Corporation, Thamarrurr Rangers, Palngun
Wurnangat Aboriginal Corporation) service the community, we have not included them in
the definition of ‘community’.

The Thamarrurr Rangers did not have the physical or financial capacity to continue hosting
this rapidly expanding enterprise. In 2013/14 the Enterprise was taken over by a local
Aboriginal organisation, the Palngun Wurnangat Aboriginal Corporation (PWAC) (Gorman et
al. 2020b). Over the following 5-year period the Enterprise was essentially run as a ‘social
enterprise’ where the outputs were evaluated on their ability to provide employment,
training, health and education, rather than on economic viability. In some years, over 150
people were registered to pick fruit from their Clan estates. Families visited their traditional
lands to harvest fruit and in doing so had improved cultural and health benefits from
connecting with their country, increased exercise, collecting other bush foods and visiting
sacred sites (Burgess et al. 2009; Rose 1996). Educational benefits were also created through
intergenerational transfer of knowledge between elder and younger community members
(Gorman et al. 2020b). However, the Enterprise lacked business acumen and was largely
dependent on funds external to those generated from sale of Kakadu plum to operate. The
community continued to pick fruit from their Clan estates, and were paid for what they
picked by PWAC, but very small amounts were sold and much of the fruit was stored frozen
in commercial freezers.
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By 2017/2018 the Enterprise had grown to a stage where it could no longer rely on external
funds to pay the operational costs and to purchase fruit from the community harvesters. It
needed to develop a more economic business approach and increase sales of fruit (Gorman
et al. 2020b). The community had largely been involved in the supply end of the business
(harvesting and supplying fruit) and had little knowledge of, or input into, other aspects of
the business. Subsequently, the Thamarrurr Development Corporation (TDC) held a series of
community workshops and consultations to determine community opinion and aspirations
towards the continuation of this enterprise (Gorman et al. 2020b). TDC is a not-for-profit
corporate entity owned by the Wadeye community which delivers commercial and selected
government services within the Thamarrurr region. Community sentiment about the
continuation of the Enterprise was positive and the community expressed its desire for
greater involvement in value-adding and governance of the enterprise (Gorman et al. 2020
submitted). TDC worked with community Elders to restructure the business model and make
it a community owned and operated independent business. Between 2018 and 2020, TDC
actively linked with markets, and focused on economic viability and business acumen
(Gorman et al. 2020b).

During the 15 years that the Enterprise has been in operation in the Thamarrurr Region
(2005-2020) there have been many changes that have contributed to its structure, function
and governance. It started as part of the Thamarrurr Ranger program, which at the time was
being funded as part of the Community Development Employment Program (CDEP) scheme.
This scheme was set up by the Australian government in 1977 and was designed as an income
support, community development, employment creation and enterprise development
scheme to support remote Aboriginal communities (Altman 2016; Morphy and Sanders
2001). This scheme funded the employment of many Aboriginal community members
involvement in community projects for over 30 years. In 2007, under threat of CDEP being
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abolished, funding for the Indigenous Ranger Program changed from CDEP to the former
Working on Country Program funding (NIAA 2020). Later, in 2013, CDEP was abolished and
replaced by the Remote Jobs Community Program (Altman 2016) which in 2015 undertook
further reforms to become the Community Development Program (CDP). This program
continues to support important community projects in remote Indigenous communities and
provide subsidised labour and training.

As the Enterprise was being hosted by the Ranger program, many of the operational costs of
collecting the fruit (labour, vehicles, infrastructure) were subsidised by the Ranger program.
When the Enterprise was taken over by PWAC, the Enterprise continued to be treated as a
‘social enterprise’. That is, the outputs were community benefits (employment, income,
getting out to country, transfer of knowledge), external funds were available to support the
costs of the enterprise and there was little economic accountability.

The Wadeye community endorsed the Enterprise from the start in 2005 and have realised
many monetary and non-monetary benefits from their involvement in this enterprise.
However, engagement with the community in 2018 (Gorman et al. 2020 submitted) revealed
that Aboriginal people in the Thamarrurr Region now want the Enterprise to be a community
owned and operated business. They want to be involved in the governance and decision
making, in addition to current roles at the supply end of the business. They expressed interest
in understanding the industry better to be able to realise and take advantage of value adding
options to increase employment opportunities and get more from the Enterprise than social
benefits (Gorman et al. 2020 submitted.).

In summary, the Enterprise has changed shape considerably over the years. It started with
the Ranger program as a relatively small trial-harvest and has grown to become a business
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involving hundreds of community members producing economic, social and cultural
benefits. The community have been engaged in the development of the Enterprise since the
start but mainly as suppliers of the fruit. However, in 2018, closer community engagement
identified a desire for greater community involvement in the enterprise and resulted in a
change in the business model.

7.3.2 Comparison with Collective Impact Framework
In this section we review the stages of development of the Enterprise according to these
conditions of success.

A common agenda
Only in 2018 did stakeholders/partners/participants in the Enterprise start to develop a
common agenda and shared vision for the development of this business. A shared vision
requires stakeholder groups to have a common understanding of each other’s aspirations
and perspectives. In this study, these aspirations relate to the commercial potential and
opportunities for the Kakadu plum industry. This potential has been dynamic and has evolved
considerably over the last 15 years.

The impetus for Kakadu plum harvesting started as an ad hoc natural resource management
activity for the Thamarrurr Ranger group. Between 2005 and 2011 it was a Ranger activity
and the Enterprise was managed as part of their land management program with no common
agenda with the community. Then, prompted by the Rangers and up-front payment, the
community started harvesting fruit themselves from their Clan estates. The Thamarrurr
Rangers reached maximum capacity as hosts and they sought an alternative host.
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PWAC’s involvement in the Enterprise between 2012 and 2018 tended to focus more on
social outcomes than financial outcomes which, although benefitting community members,
impacted on the financial viability of the Enterprise. In 2017/18, TDC started meeting with
Traditional Owners, Aboriginal Elders, and community members to gauge their interest in
this enterprise. They worked with the community to develop a model of business which could
be managed by a board of community-elected Aboriginal Elders and operated with
assistance of organisations like TDC and PWAC. This way, the power to make decisions
shifted to the community. In 2018, after integrating greater business acumen, TDC continued
to work closely with Traditional Owners, Elders, and other stakeholders to develop a shared
vision and common agenda for the Enterprise.

A common agenda is described by Kania and Kramer (2011, p 39) as being where ‘participants
have a common understanding of the problems and a shared vision for change as well as a
joint approach to solving problems through agreed upon actions’. A common agenda is best
negotiated in a ‘third space’ or a place in which all stakeholder values are respected, and
discussions and decisions are made on equal terms (Bhabha, 1994). If there are differences
between stakeholders in language, culture or knowledge, these can be barriers to
understanding, discussion and informed decision making and need to be factored into the
consultation process. A ‘third space’ that will allow this has to be purposefully created.

It is likely that the lack of economic viability of the Enterprise was not seen as being a problem
until 2018 when external funds were not available to cover its operational costs (Gorman et
al. 2020a). Subsequent engagement with the community revealed that they aspired towards
greater business acumen and involvement in all aspects of the business. In response, TDC
has engaged further with the community to map out a common agenda and change the
business structure to a community-based business enterprise.
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Shared measurement
Enterprise development in Aboriginal communities has often been funded through
government programs, without commercial intent and involving subsidised communitybased activities, and with an emphasis on social rather than economic outcomes (Evans
2007). This can create problems if economic viability is important to a business.

During 15 years of operation the Enterprise has provided some very valuable social and
cultural outcomes (employment and income for pickers, benefits of being on traditional
lands to collect fruit etc.). However, the overall financial viability of the enterprise had not
been a priority. Limited business acumen in the “western” context, leading to low fruit sales
and incomplete value chains, left the Enterprise reliant on external funding (Gorman et al.
2020b). PWAC subsidised the operational costs of the Enterprise with loans from within the
organisation and external sources (Gorman et al. 2020b). This history of financial
intervention, and perhaps lack of communication with the community about economic
matters, meant there was no trigger for financial performance to be use as a measure of
business success.

For the Enterprise to be economically viable in the long term it required business-orientated
outcomes and a level of financial accountability which is acceptable with all stakeholders. As
the community develops a shared agenda and common vision for the new community-based
Enterprise model, there will be greater clarity about the desired economic outcomes. This
will in turn require an accepted form of economic measurement and evaluation.

Mutually reinforcing activities
Without a common agenda it is difficult to define the mutually reinforcing activities. These
have however, in part, been stimulated by the development of markets for the raw fruit and
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fruit products, so that production targets can be set. These will in turn inform many of the
other actions that need to take place, to achieve common goals.

As the Enterprise develops into the future it will be important that the community continue
to be engaged and informed so that they can decide how they wish to be involved. As a
community-based enterprise there is collective ownership, and community values and
aspirations should be incorporated in planning. Better understanding of the potential scope
of enterprise activities should lead to mutual reinforcement of these activities. For example,
the development of a common agenda and shared measurement for the Enterprise, could
lead to value adding activities in addition to harvesting, as mutually reinforcing activities.

Continuous communication
Communication is often difficult when stakeholders have contrasting world views, have
language and cultural differences and a range of educational backgrounds based on different
knowledge systems. As mentioned earlier, this requires a ‘third space’ which can facilitate
genuine communication where these differences do not undermine the ability of any group
to engage in discussion and decision making.

There are certain operational aspects of the Enterprise that have required good
communication. The community’s involvement in the Enterprise has mainly involved wildharvest of fruit, employment by PWAC to handle the fruit and employment by Thamarrurr
Rangers to monitor harvest practice. Prior to the harvest, Traditional Owners need to provide
authority for the harvest to take place on their Clan Estates. This communication and
consultation should by law be facilitated by the NLC and result in a Land Use Agreement
(LUA) made between the Daly River Port Keats Aboriginal Land Trust (on behalf of the Clan
Estate) and the proponent, as per the Aboriginal Land Rights Act (NT) 1976. This LUA process
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has not yet taken place for those Clans linked to the Enterprise. As an interim process, PWAC
and TDC have instead communicated with individual Traditional Owners annually to request
their consent along with a list of people who are allowed to harvest on that Clan estate. The
Traditional Owners and the community in general are engaged in the harvest and supply side
of the Enterprise but there has been little community engagement in the value adding
opportunities after this.

Another aspect of communication related to the Enterprise is a compulsory induction for
those people who will pick fruit on Clan estates. During the induction, pickers are instructed
about the requirement to be on a picking register to be able to harvest in particular areas,
and on correct picking practice to ensure no trees are damaged. Although communication
has largely related to operational procedures associated with picker induction, the TDC
meets with Traditional Owners and Aboriginal Elders to discuss governance and different
models for the future. The current channels of communication around harvesting may serve
as a basis for communications about value adding and the overall economic development of
the Enterprise.

Between 2011 and 2017 the consolidator of the Enterprise, PWAC, continued to pay the
community members for the fruit they had picked even though they had not arranged buyers
themselves. This indicates a lack of communication along the value chain. In 2018, TDC
started to engage with the community to find out more about community sentiment and
aspirations towards the enterprise (Gorman et al. 2020 submitted). These consultations with
the community have resulted in a restructure of the business, workshops being run on value
adding options and greater involvement of community members in governance and decision
making. As a result, the community Enterprise is now in a better position and organised to
communicate with buyers.
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Backbone support
To take on the backbone support role for a business like this Enterprise requires specific but
also diverse resources and skills, in order to be able to work across disciplines and between
sectors. The Thamarrurr Rangers, PWAC and TDC, have all played a consolidator role in the
Enterprise and this has required significant financial capital. The role of the consolidator is to
host the enterprise and manage all aspects of the business between the harvesters and
manufacturers. The consolidator needs to cover the substantial financial costs in organising
permits, servicing equipment and training staff, well in advance of the harvest. Prior to sale
to manufacturers, they also need financial capital to pay harvesters for their fruit, pay staff
to handle the fruit, run freezers and transport the fruit to the buyer. To manage an enterprise
such as this requires a good understanding of the cultural setting of the region as well as
knowledge of business and buyers. These roles have been that of the backbone support.

In 2018, TDC took on the role of co-hosting the Enterprise with PWAC. They have
demonstrated an excellent ability to work with the community and incorporate business
acumen. They have worked closely with Traditional Owners and senior Aboriginal people in
the community to create a business model which allows for community ownership and
decision making but continues to incorporate TDC and PWAC in a backbone support role to
manage operational factors. TDC and PWAC are very aware of the cultural and social
considerations in developing community-based enterprise. The consultations TDC has been
having with different sectors of the community (elders, rangers, woman) could be considered
operating in a ‘third space’ to ensure the opportunity for different but equally important
values to be taken into consideration.
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7.4 Discussion
In evaluating the stages in the establishment of the Thamarrurr Kakadu plum Enterprise
using the CI Framework it is possible to reflect on the process that was taken and where it
might be improved. The findings demonstrate the benefits and difficulties of meaningful
community engagement and the importance of early community engagement in setting
agendas in community enterprise.

This study found that it was only in the last couple of its 15 years of operation that the
Enterprise has started to meet the five key conditions of success outlined by the CI
Framework. This late uptake of conditions coincides with a change in approach taken in the
structure of the enterprise to facilitate greater community involvement in governance along
with more emphasis on business acumen.

There were many factors contributing to the initial start of the Enterprise in 2005. Initially
harvest of Kakadu plum was conducted through the Ranger program as a trial. The
operational costs were subsidised through the Ranger program which at the time was a CDEP
activity. In 2011 when the activity grew too big for the Ranger program to manage it was
handed over to PWAC. They hosted the enterprise it continued to operate without financial
viability and reliant on external funds. The was considerable involvement of the Wadeye
community as pickers or handlers of the fruit but little involvement in governance or business
decision making, or in setting an agenda. The Enterprise was a ‘social enterprise’ for most of
the time PWAC hosted it so the normal business planning for financial viability was not a
priority. Later, in 2018, when TDC started to integrate more business acumen to the
Enterprise they also started having discussions with Traditional Owners and Elders about the
structure and governance of the Enterprise. This resulted in the Enterprise becoming more
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community based and structured so that a nominated group of Elders in the community
became decision makers.

The development phases of the Enterprise align well with the three distinct phases that the
CI approach developed as it evolved into a framework, described by Ennis and Tofa (2020).
These phases were:
i. initiate action: understanding of landscape, key players, structures and champions;
ii. organise for impact: stakeholders work together to establish common goals and shared
measures; create a supporting backbone infrastructure and begin process of aligning
organisations against shared goals and measures;
iii. sustained action and impact: prioritised areas of action are coordinated, sustainable
processes.

The Enterprise appears to have been locked into Phase 1, 'initiate action’, for most of most
of its 15 years of operation. Since the enterprise started in 2005, three community
organisations (Thamarrurr Rangers, PWAC and TDC) have hosted the business under
different organisational structures and during a very dynamic and uncertain business
landscape.

After almost failing because of financial difficulties in 2016/17 (Gorman et al. 2020a), the
Enterprise was forced into Phase 2, 'organise for impact'. TDC started to take control and
committed to community engagement and agenda development. It held several community
meetings to determine community aspirations and had discussions with Traditional Owners
and Elders about a future model which gave the community ownership of the enterprise.
TDC also incorporated business acumen and linked with markets to sell the fruit and become
financially viable, becoming the supportive backbone role. The Enterprise stakeholders (Clan
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groups, Traditional Owners, TDC and PWAC) aligned themselves to work together as a
financially viable enterprise.

In 2020, the Enterprise was still in Phase 2, developing common goals and defining how the
new community-owned business structure would work. However, if they manage to
continue to operate successfully for a couple of years, in a coordinated fashion with financial
and social sustainability, they will have moved into Phase 3, ‘sustained action and impact’.

In summary, it appears that the speed of development of the Enterprise is likely to have been
delayed by several years because of the slow adoption of business acumen, lack of common
agenda, lack of shared or well-developed measurements of success and insufficient
communication and community engagement. However, it should be noted that for many
decades Aboriginal enterprises have focused on social benefits as outputs with little
attention given to financial criteria. To change this modus operandi takes time and most
businesses need to consider economic criteria from the beginning instead of only shifting
focus when financial problems start to arise.

7.5 Conclusion
This research has demonstrated the importance of meaningful and timely engagement in
community development. As the Enterprise started to become more community orientated
many of the five-key conditions of success outlined in the CI Framework started to become
important. These included creating a common agenda, being supported by a backbone
organisation, better communication about all aspects of the business. The CI Framework
offers a more strategic approach to facilitating community-based enterprise in community
engagement and would be a useful tool in Indigenous economic development. It provides an
important pathway to engaging all partners in a community-based activity to ensure
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transparency in setting common agenda and reducing the risk of misunderstanding. This
facilitation and engagement with Aboriginal communities takes time and cannot be done
under divergent or layered agendas. This makes the facilitation role in this process a very
important one.

The Australian government(s) must allow Aboriginal people to determine their own
economic futures instead of investing in paternalistic policies and programs that direct them.
If community-based enterprises utilising natural resources and incorporating Aboriginal
knowledge are the desired approach to economic development in Aboriginal communities,
then they themselves must be involved in shaping their involvement from the beginning in
all aspects of the enterprise.

Other Indigenous enterprise development projects have demonstrated that both business
and culture are two key systems that need consideration in driving economic development
in Indigenous remote communities (Cahn 2008, Fleming 2015). These systems often have
disparate approaches and values and a ‘third space’ is necessary to enable genuine
discussion and negotiation of a common agenda. A ‘third space’ in community economic
engagement can develop the mechanisms and/or language to create the linkages between
the two (or more) very different world views (Bhabha 1994). In the context of communitybased business development, a ‘third space’ would allow the development of a business
pathway that suits different partners views and encompasses both “western” business and
Aboriginal people’s cultures and values. The different parties along the value chain are likely
to have very different ‘institutional logic’ or ‘socially constructed, historical patterns
of...practices, assumptions, values, beliefs and rules’ (Thornton and Ocasio, 1999: 804). This
would require a strong emphasis on inter-cultural understanding and bi-lingual
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communication to be able to set common agendas and integrate important cultural and
business values.

In conclusion, the approach taken in supporting community-based development projects in
Aboriginal communities is an area that requires greater strategic planning and use of new
tools such as CI Framework which can engage the community more directly in all aspects of
business development.
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Chapter 8: Conclusion and recommendations
This conclusion chapter revisits the aims and objectives, summarises key findings, identifies
the contributions this research makes towards advancing the Kakadu plum industry and
Aboriginal enterprise development and, based on these findings, makes recommendations
for future research and current action.

8.1 Research Aims and Objectives
This thesis outlines a multi-disciplinary approach that has been applied to address the two
research aims which were:
1. to position the commercial potential of wild-harvested Terminalia ferdinandiana
(Kakadu plum) as a sustainable Aboriginal agribusiness, and
2. to identify the barriers that are adversely impacting the development of Aboriginal
enterprises, in terms of business viability and supply chain development, and the
enterprise development process itself.

These aims were addressed through the following research questions:
i.

What is the potential for Aboriginal customary harvest of native plant products to be
scaled up to service new commercial markets?

ii.

What is the current state of the Kakadu plum industry?

iii.

What is impacting the fruit yield of Kakadu plum?

iv.

What factors impact the development of a small Aboriginal Kakadu plum Enterprise?

v.

What are Aboriginal community views and aspirations towards the Kakadu plum
Enterprise?

vi.

How important is community engagement in Aboriginal enterprise development?
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8.2 Research findings
The findings of this study clearly demonstrate that at a landscape level there is untapped
potential for commercialisation of Australian wild-harvested, native plant species, to service
a global, niche ‘functional food’ market. Importantly, the research validates, through
empirical evidence, the potential that the Kakadu plum industry has to grow into a significant
Aboriginal agribusiness. Aboriginal enterprises in remote, north Australian communities, are
well placed to individually and collectively supply to Kakadu plum markets and in many cases
have proven their ability to do so. However, the case study analysis of the Aboriginal Kakadu
plum Enterprise used in this research project identified insufficient business acumen,
ineffective community engagement and inadequate process in enterprise development, as
being major barriers to long-term viability and success of Aboriginal businesses. These are
important finding that can influence business decisions and strategies in developing future
Aboriginal businesses.

Australian governments, along with many non-government organisations, are actively
seeking solutions to improve the generally low socioeconomic status of Aboriginal people
(Australian Government 2019). The findings from this research demonstrates that there is
substantial social, cultural, economic and ecological potential for a sustainable Aboriginal
Kakadu plum agribusiness based on wild-harvest. The line of thinking developed in Chapter
2, which describes the potential of a scaling up of the customary harvest of multiple native
plant products across north Australian landscapes, supports the concept of a ‘culturally
aligned economy’ (Morrison 2006) in a multifunctional landscape. This is important as such
an approach would provide regional economic development in remote areas that would
otherwise be left out of other economic development models due to their remoteness and
differing world views of the more traditional economic models used in agribusiness. It would
also help prevent loss of important landscape values (both cultural and natural) that are
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often not considered in intensive agribusiness systems. These values are vital for
multifunctionality and the preservation of important ecosystem services that extend beyond
production and can be supported through more integrated and holistic land management
(Pearson 2013; Pearson and Gorman 2010a, 2010b). The benefit of wild-harvest production
systems is that they can occur with minimal impact on the environment while at the same
time enhancing other important natural and cultural heritage values. This allows for
landscape multifunctionality to persist whilst providing for beneficial economic outcomes
and sustainable livelihoods.

Globally, there is a large and increasing commercial demand for ‘functional foods’, which are
those that have a positive effect on health above their nutritional value. Kakadu plum and
many other Australian native bushfood products fit well into this category and therefore
represent an important commercial opportunity (Clarke 2007; Graham and Hart 1997;
Whitehead et al. 2006). Indigenous ecological knowledge and Australia’s unique plant
genetic resources (Chapman 2009), are important assets underpinning natural resourcebased enterprises. However, it is important that steps be taken to protect Australia’s unique
genetic resources and minimise biopiracy through ineffective security of biological resources
(Cunningham et al. 2009).

Australia has a very poor record of realising the economic value of its endemic plant
resources. Many Australian native plant and animal species have been commercialised
offshore without any partnership arrangements or share of commercial benefits (Boland et
al. 1991; Clarke 2012, 2007; Cunningham 2008). For example, in 2004, Kakadu plum tissue
culture was exported from Australia by a multinational company without any prior
commercial agreements (Cunningham et al. 2009). Luckily, this export was challenged, and
the international company withdrew its interest and it is thought the tissue culture material
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was not utilised (Cunningham et al. 2009). Australia is a signatory of the ‘Convention on
Biological Diversity 1992’, under which the ‘Nagoya Protocol’ on ‘Access to Genetic
Resources’ and the ‘Fair and Equitable Sharing of Benefits Arising from their Utilisation’ has
been framed to protect the interests of Indigenous peoples and communities. However, seed
and leaf genetic material still leaves Australia legally without Material Transfer Agreements
(Cunningham et al. 2009) and this highlights the vulnerability of such enterprises. The future
of a Kakadu plum agribusiness ultimately depends on the Australian government to create
policy and procedure that can reduce the chance of this unique genetic resource exiting
Australia without agreements.

Developing an agribusiness needs considerable funding and support from government and
non-government agencies and organisations. Chapter 3 provides a review of the current
state of the Kakadu plum industry and the breadth of knowledge known about this species,
its properties and commercial applications. Chapter 3 and 5 illustrate, through the case
analysis presented, the great potential that T. ferdinandiana has as a sustainable Aboriginal
business and identify the important research and development gaps that need to be
addressed to progress this industry.

The unique characteristics of the T. ferdinandiana fruit as a commercial plant product, the
people and landscapes in which it grows, and the current state of knowledge for building a
successful agribusiness based on these factors, clearly point to future growth. However,
important research gaps have been identified through this study and need to be addressed
for the industry to progress. These include: an improved understanding of Kakadu plum
taxonomy and clearer definition of varieties and species; understanding of the factors
impacting density and distribution; floral biology and aspects of pollination; drivers of the
variability in the properties in T. ferdinandiana leaves and fruit across its distribution; better
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understanding of aspirations of Aboriginal suppliers for participation in the agribusiness
supply chain; and, product development, market signals and specific supply chain models
that suit Aboriginal suppliers of T. ferdinandiana to service a range of potential national and
international markets.

There is a substantial body of knowledge that supports the development of culturally aligned
economies in remote regions of Australia (Fleming 2015; Fordham et al. 2010; Morley 2014;
Woodward et al. 2019). Kakadu plum is one native species that has excellent potential.
However, the multidisciplinary research gaps identified in Chapter 3 will require dedicated
long-term funding to be addressed.

One important research gap addressed in Chapter 4 relates to a lack of knowledge about T.
ferdinandiana reproductive biology and an inability to identify reasons for variability in fruit
yields. This knowledge gap was addressed in this chapter through a study which described
anthesis and determined pollen compatibility of Kakadu plum flowers as well as observed
pollinator presence and behaviour. This research identified pollinator satiation as being the
reason for low fruit yields and recommended that further research studies were required to
measure pollination success with artificially increased pollinator numbers.

Aboriginal communities and those wanting to work with Aboriginal communities in building
natural resource-based enterprise should be aware of the complexities they face in
developing business in remote areas of northern Australia. Chapter 5 has identified and
articulated some of these complexities through analysis of a 15-year old Kakadu plum
Enterprise. This analysis demonstrated that financially viable business development has not
been a government priority in Aboriginal economic development. Substantial education,
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training and involvement in business related activities is required to increase success and
overall participation in Aboriginal owned and operated businesses.

Chapter 6, collected and analysed Aboriginal community views and aspirations, and
demonstrated the importance of community engagement in planning community enterprise.
It also highlighted the fact that even after 15 years of operation of the Enterprise in the
Wadeye community there is still a limited knowledge about the industry and possible
business-related activities that could take place in these remote communities (Gorman et al.
2008, 2006; Evans 2006). However, there was a strong interest in the Kakadu plum business
and a desire to have more involvement in terms of governance of the enterprise, and in
terms of supply chain roles. Similar views have been reflected in other research based on
Indigenous natural resource enterprise (Whitehead et al. 2006; Fleming 2015).

Chapter 7 evaluated the process that was taken in building the Kakadu plum Enterprise and
identified that a more structured approach is needed for engaging and involving the
community. The Collective Impact (CI) Framework was used to evaluate the steps taken in
developing the Enterprise and several factors were identified as being likely to have
facilitated earlier movement to the current enterprise model. These included, focussing on
building a shared agenda early on, and shared systems for measuring success against that
agenda.

Aboriginal business development requires different models of engagement and consultation
to conventional business development (Fleming 2015; Morley 2014) and requires a
structured, long term approach from government investment. An example of an Aboriginal
alliance that is taking a whole of industry-based approach to growing the Kakadu plum
industry is the North Australian Aboriginal Kakadu Plum Alliance (NAAKPA). Established in
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2018 and hosted through the Indigenous Land and Sea Corporation, NAAKPA is creating
market confidence and is providing industry support to several Aboriginal Kakadu plum
businesses across northern Australia (NAAKPA 2020). This model of support and collective
approach is exactly what is needed to increase the potential of the establishment of the
agribusiness.

The findings of this research are also of great value to Aboriginal people wanting to progress
resource-based enterprise. The Wadeye community have been extremely generous in their
time, knowledge and resources related to this research project. In return, findings from this
research have been incorporated into strategic business planning by the Thamarrurr
Development Corporation and have contributed to a better understanding of the
vulnerability of social enterprise without incorporating business acumen. The community
interviews provided an indication of what the community agenda for the Enterprise is. The
evaluation of community engagement and comparison with the CI Framework has identified
important stages in the process of community development. It is important to note that
many Aboriginal people in remote communities have had little exposure and understanding
of mainstream Australian economies. Many Aboriginal people, especially those in small
remote communities, have low levels of numeracy and literacy skills which are important in
conventional business practice. Their future involvement in business development will
require special training programs and business mentoring to build their capacity to be able
to operate with competence. Industry partnerships may be an important way of fast tracking
these skills.
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8.3 Contribution to disciplines
This research takes a very applied focus and contributes to knowledge in the disciplines of
natural resource use, botanical science and Aboriginal enterprise development. Outlined
below are three of the most important findings to come from this study.

8.3.1 A vision for sustainable production in multifunctional landscapes
Climate change and a rapidly growing global population are both contributing to uncertainty
in future food security. Globally, there is recognition of a need to shift away from high-input,
resource intensive farming to more innovative systems that can increase productivity but at
the same time protect and enhance the natural resource base (FAO 2017, De Schutter 2010;
IAASTD 2009). In Chapter 2 of this thesis the research introduces an innovative agricultural
paradigm for northern Australia which would contribute to the supply of the functional food
market in a way which has minimal impact on the natural resource base. This involves a
scaled-up version of harvest of native plant products, used for customary purposes across
the landscape, to supply commercial markets. Wild-harvest can occur along with other
activities, therefore providing livelihood opportunities while still maintaining natural and
cultural values. Collectively such initiatives could link together seasonally over a calendar
year and over a large area to contribute substantially to the agricultural sector while at the
same time providing considerable economic, social, cultural and ecological benefits to north
Australian landscapes.

Wild-harvest of Kakadu plum is just one component of such a paradigm and northern
Australia has potential to involve many native plant species that have customary use and
Indigenous Ecological Knowledge and therefore commercial potential (Gorman et al. 2006,
2008; Sultanbawa and Sultanbawa 2016; Woodward et al. 2019). There is a rapidly growing
consumer consciousness around the links between health, diet and the environment, and an
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increased awareness of foods that are produced in safe, ethical and sustainable production
systems (Gorman et al. 2016). As such there is a rapidly growing niche global market in
functional foods (Tapsell et al. 2006) in which wild harvested plant products with Indigenous
customary use link well. Such an agricultural paradigm is certainly not conventional but
servicing high value niche markets, requires smaller volumes and provides higher returns
than staple food products, therefore making it easier for suppliers to operate at a smaller
scale and more sustainably.

8.3.2 Improved knowledge of Kakadu plum reproductive biology
The review paper (Chapter 3) identifies some important ecological gaps in knowledge related
to Kakadu plum’s taxonomy, factors impacting on its density, fecundity and variation in fruit
yields. There is considerably variation in fruit yields within natural stands of Kakadu plum and
to better understand this variation required a knowledge of the reproductive biology of this
species. This was identified as a research gap as there was nothing published on Kakadu
plums reproductive biology (anthesis, self-compatibility, pollination) prior to this research.
Maximising yields and harvest returns are an important consideration in this business as low
fruit yields on trees would lead to longer harvesting times. Research conducted as part of
this thesis (Chapter 4) has demonstrated that T. ferdinandiana is andromonoecious and selfincompatible, relying on cross pollination for successful fruit production. Wild stocks of this
species were also found to be pollen limited which was likely to be caused by pollinator
satiation in dense stands of Kakadu plum which flower synchronously. These findings are
extremely important in planning ways to increase fruit yields in both wild stands and
potential horticultural production and recommend increasing pollinator densities of native
honey bee which could itself provide economic benefits as a source of native honey.
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8.3.3 Models of Aboriginal enterprise development
In evaluating a natural resource-based enterprise, that has been operating for 15 years in a
remote Aboriginal community, it has been possible to identify enablers and barriers that
have influenced its development (Chapter 5). These findings will challenge many of the
theories and approaches taken in the Aboriginal enterprise development process (Chapter
6) and contribute to new and innovative methods to engage in community development
projects, such as the CI Framework (Chapter 7). The findings from this thesis demonstrate
that Aboriginal enterprises are vulnerable if they focus too heavily on social outputs to the
exclusion of economic outputs, and if they are reliant on external funds (Chapters 5).
Business acumen needs to be a consideration in enterprises for long term, economic
development. This will in turn provide many of the social benefits that community developed
projects desire.

The community members themselves need to have opportunity to have greater involvement
in all aspects of community-based enterprise and to understand how they want to be
involved requires meaningful community engagement. Chapter 6 provides an example of
how many Aboriginal people in remote townships have limited knowledge and engagement
with the mainstream Australian economy. This is not surprising given isolation, low levels of
“western” education and limited opportunity with markets. To build capacity to become
more involved in business governance and development will require special training, long
term funding and a different approach to what is currently being offered. Qualitative data
collected in this thesis (Chapter 5, 6) shows that local people in the Kakadu plum Enterprise
have increased awareness of market forces through their experience with Kakadu plum and
that the community aspires towards value adding activities. A more structured approach
such as that outlined in the CI Framework would be useful to ensure there is opportunity for
all partners to be involved in the business development process.
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8.4 Recommendations
8.4.1 Growth in Kakadu plum industry
The research in this thesis has provided findings that can contribute to the development of
the Kakadu plum industry as a sustainable and economically viable agribusiness. It has also
identified important barriers to the success of Aboriginal natural resource-based enterprise
development that need to be addressed for there to be improvement in establishment of
economically viable and sustainable practices. There are however some important factors
that need consideration going forward.

Exposure to business
Aboriginal people in remote north Australian communities often have had little exposure to
the mainstream Australian economy and many have limited understanding of “western”
business constructs of doing business. Some authors believe that the Australian government
has disengaged with those Aboriginal people who are living on their traditional lands in
remote and very remote settlements (Dillon and Westbury 2009). They have low levels of
numeracy and literacy and their communities often only have a few economically viable
standalone businesses. Those individuals that are interested in participating in business need
to have more exposure to business practice and be provided with special training and
mentoring, to grow their capacity to allow them to understand and participate in a business
development in a meaningful way. There are several ways this could be done, including
business mentors, partnerships, ‘walking the value chain’, value adding workshops. There
are some excellent examples of this happening already with groups like Supply Nation who
have been supporting the Indigenous business sector since 2009 (Supply Nation 2018).
However, it is the initial stages of a business idea that require funding and support, and this
is a difficult step for those in remote settings distant from markets and those government
and non-government organisations offering support.
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Formation of an industry group
The Kakadu plum industry is at a comparatively early stage in its development and, as
identified in this study, requires considerable investment in research and development. This
thesis has largely focused on wild-harvest as the agricultural production system and there
are several land management activities that could allow for increased harvest and returns.
They include managing fire patterns to allow for increased tree density in certain areas,
pruning and fertilising trees to create better picking shape and increase productivity;
increasing pollinator numbers to increase fruit yields as well as other products (honey,
pollen), enrichment planting to increase density. This type of research requires long term
funding, resources and expertise in specific disciplines. Government and relevant industry
sectors need to invest in this new industry and be willing to consider non-conventional
agricultural production practices appropriate to Aboriginal culture and that are not at the
expense of the environment.

Alternative production systems
There are more conventional production systems that could be explored with those
Aboriginal groups that are interested. This could be done in partnership with relevant
government organisations such as the Northern Territory Department of Industry, Tourism
and Trade. Such departments have experience in stimulating and supporting the growth of
the bush food industry in a collaborative manner between partners to maximise common
interests. There are some very relevant resources documenting the process of domesticating
culturally important, Indigenous food-tree

species over a 25-year period in

tropical/subtropical Africa that could be used as a reference (Leakey 2019). This body of
applied research is focused on domesticating trees and creating multifunctional landscapes
which can reverse the cycle of land degradation and its associated social deprivation issues
(Leakey 2018).
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Proactive Government Support
The NT government has actively supported the sustainable use of wildlife and since 1997 and
have been guided by ‘A strategy for conservation through the sustainable use of wildlife’
(PWCNR 1997). The NT government now manages several programs for species that are
being commercially utilised (Crocodiles, Magpie-Geese, Cycads etc.) and recently developed
a management program for sustainable use of Kakadu plum 2019-2023 (Gorman et al. 2019).
There is a need for the NT government to be more proactive in driving its strategy for
conservation through sustainable use. Royalties generated from sustainable use of plants
and animals on Crown lands could in turn become an important source of revenue and
contribute to better weed, fire and feral animal management in these areas.

Ineffective administration and legislation
On Aboriginal land there is dissatisfaction with the high transaction costs associated with
regulation of the permit systems that could be improved. The Land Councils in the Northern
Territory are responsible for managing the Aboriginal Land Rights Act (NT) 1976 and ensuring
agreement from Traditional Owners for any commercial activity. The conditions of these
activities are captured in a Land Use Agreement (LUA) between the proponent of the
commercial activity and the Land Trusts (on behalf of the Traditional Owners). The process
in forming a LUA is both timely and expensive and often the lawyers that are helping draft
the LUAs have limited knowledge of business and make decision about conditions, such as
royalties, which are illogical and not feasible. Over regulation of Land Council process has
been identified as an ongoing problem for many years (Gorman et al. 2008) and the system
needs to be streamlined so it does not itself become a barrier to enterprise development
and Aboriginal livelihoods.
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8.4.2 Recommendations for community support and future research
Recommendations derived from this research (Chapters 2-7) are presented in Table 1. They
relate mainly to the areas of application and support that are needed into the future. They
have been categorised according to the three groups that would be most appropriate to take
up these findings.

Table 1: Recommendations for community support and further research.
i. Government and non-government organisations whose objectives are to improve
the socioeconomic status of Australian Aboriginal people.
Provide greater and more appropriate support for Aboriginal stakeholders wanting to
commercialise their customary knowledge of native plants.
Provide longer term funding to support business development, training, education, and
governance.
Take a holistic approach to food production across northern Australia to ensure
sustainability of resources and protection of multifunctional landscapes.
Support novel farming systems which incorporate ecological and cultural integrity.
ii. Aboriginal people wanting to engage in Kakadu plum enterprise development
and learn from experiences of other Aboriginal groups.
Incorporate economic considerations and business acumen in Aboriginal enterprise
development early in the process.
Understand the importance of a common agenda and early and effective community
engagement in Indigenous enterprise development.
Consider using the Collective Impact Framework as a tool in community economic
development.
Consider the compatibility of different plant production techniques and systems with
Indigenous aspirations and cultural appropriateness.
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iii.

Those individuals and organisations that would like to link with Aboriginal

people to purchase natural products and/or partner with them.
Remote Aboriginal communities need greater exposure to business development
opportunities through training, partnerships and mentoring.
Business development models need to incorporate important social and cultural values in
community-based enterprise.
Indigenous community development would be best conducted in a ‘third space’ in which
groups with different cultures and values can come together to create new
understandings.
Meaningful engagement and communication between all partner groups is required to be
able to map out a common agenda.
iv.

Research and training organisations that would like to support Aboriginal

producers to improve product quality for specific markets
Research into the impact of fire frequency and intensity on Kakadu plum seedling
recruitment, density in the landscape and flowering/fruit yields.
Better understanding of the taxonomy of Kakadu plum and it many varieties across its
range.
Mapping of phenotypic variability in the tree, fruit and leaves across its range, and the
cause of this variation and Indigenous knowledge about this variation.
Understanding of the pollination biology of T. ferdinandiana especially patterns of
synchronicity, pollinators and their rewards.
Impact of water, fertilizer and pruning on growth, flowering and phytochemical properties;
Horticultural techniques – germination, propagation, grafting, etc.
Development of cost-effective methods of processing fruit.
Market characterisation and matching with different geographic varieties of fruit.
Cost benefit of alternative productions systems.

8.5 Limitations of this study
The author of this study is a non-Indigenous researcher who does not live in an Aboriginal
community or have the same epistemology or ontology as Aboriginal people. Although not
explicitly stated, an underlying assumption in this study, is that Aboriginal people in remote
communities have a desire to create economically sustainable enterprise and ultimately be
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less reliant on government funding for their livelihoods. It may be that many Aboriginal
people are happy to participate in relevant activities, like Kakadu plum harvest, but have
much less interest and/or capacity in engaging in a full time, business enterprise.
Government payments like the Community Development Employment Program scheme
(now Community Development Program) have been a major source of cash income and
employment in remote Aboriginal communities since 1977 (Morphy and Sanders 2001). It is
important for long-term planning to be conducted with communities to map out longer term
community aspirations for natural resource-based business development. It is important
that new models work in conjunction and build on existing models as each community is
different to the next and a ‘one size fits all’ approach does not work.

It must be noted that there are always limitations in the quality of data collected in bilingual,
multicultural settings. In this study these limitations have been minimised through use of
translators to explain questions in different language, understanding some of the relevant
cultural issues and taboos and working carefully through the CDU Human Ethics application.

This study has been conducted in the Northern Territory with the case study focusing on one
remote Aboriginal community. As such, the findings may not be applicable to urban settings
or non-Aboriginal communities. Furthermore, there is different legislation around harvest
practice in the three states across northern Australia (WA, NT and Qld) with the NT offering
the highest Aboriginal land ownership along with the important legislation (Aboriginal Land
Rights Act (NT) 1976). The main issues that need to be addressed relate to the remoteness
of these communities, short term government funding, inadequate government business
support, low levels of education, and suggest different methods of community engagement
and more business acumen in Aboriginal economic development.
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8.6 Concluding comments
Australia is signatory to the Sustainable Development Goals (SDGs) developed by the United
Nations which provide a pathway to achieving a more sustainable global future (United
Nations 2020). Australian Aboriginal people suffer from major socioeconomic disadvantage
and the Australian government is committed to ‘closing the gap’ between Indigenous and
non-Indigenous people in terms of health, education, employment and other measures of
development (Australian Government 2019).

Northern Australia is very fortunate to have vast areas of undeveloped land with relatively
intact landscapes and important natural and cultural heritage values. Much of this land is
Aboriginal owned with large areas under Indigenous Protected Area status and regarded as
a successful instrument for environmental conservation and Indigenous development in
Australia (Concu 2012). The natural and cultural richness of this region are an asset worth
protecting and it is important to identify landuses which compliment these values rather
than degrade them.

Wild-harvest of native plants is one such compatible land use. Kakadu plum is a native plant
species which is abundant across northern Australia, has exceptional phytochemical
properties, cultural knowledge and commercial demand. The research in this thesis project
demonstrates the Kakadu plum industry has potential to grow into a significant Aboriginal
agribusiness but identifies several research and development gaps and caveats to this
growth. Aboriginal communities in remote parts of northern Australia are well positioned to
help drive the supply of Kakadu plum products and contribute to the growth of this industry.
To do this they need to build financially viable businesses that engage with the community
views and aspirations.
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‘Developing the north’ is a topic that has been regularly discussed and, in the future, there
will be increasing pressure to clear more land for intensive cropping as populations grow and
food insecurity increases (Pearson and Gorman 2010a). Northern Australia needs to develop
in a way which is inclusive of economic, ecological, social and cultural values, so that these
values continue into the future. Sustainable landscape planning requires a shared vision
involving all stakeholders and a holistic approach to planning (Pearson and Gorman 2010b).
This can be framed through policy to benefit the people and the land and is better done while
important natural and cultural heritage values still exist.
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