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Abstract Despite high levels of poverty in Indigenous
Australian communities, workforce participation is low for
the few jobs available. Our research showed that, in contrast,
there was a high level of interest in involvement in wildlife-
based industries. Young men were particularly interested in
animal-based industries whereas involvement in plant-based
industries was more likely among middle-aged people of both
sexes. People who had employment as land and sea managers
(‘rangers’) were more likely than others to express interest in
enterprise involvement. Importantly the level and type of
interest differed between communities, reflecting differences
in history and culture. The results, which are the first docu-
mentation of a quantitative analysis of Australian Indigenous
peoples’ interest in wildlife-based enterprises, suggest that this
is considered far more desirable than involvement in other
types of work that might be available. It also suggests that any
programmes facilitating such enterprises need to be tailored to
the community for which they are being designed.
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Introduction

The global Indigenous estate is generally characterised by
human poverty (United Nations 2010) but often has a wealth
of natural resources, particularly biodiversity (Schmidt and
Peterson 2009). Residents of this estate often rely on enter-
prises based on the use of wildlife1 for livelihood creation and
poverty alleviation (Hamilton 2004; Davies and Brown 2007;
United Nations 2010; Paumgarten and Shackleton 2011). For
the most impoverished, these enterprises can be the sole
opportunity to improve their livelihoods (de Merode et al.
2004; Belcher et al. 2005; Sunderlin et al. 2005). In other
areas, animal and plant-based enterprises are used to diversify
sources of income and/or to facilitate social and cultural
practices, as seen among Indigenous Australians (Altman
and Cochrane 2005; Austin and Garnett 2011; Collier et al.
2011; Austin and Corey 2012; Cleary 2012).

Australian Indigenous people make up a large proportion
(30 %) of the Northern Territory population, including over
70 % of those living outside the capital city, Darwin
(Australian Bureau of Statistics 2012a). They control over
half of the land and 84 % of the coastline, mainly under
communal title (Altman et al. 2007). Indigenous Australians
have strong cultural and spiritual connections to the land they
have occupied continuously for at least 50,000 years (Bowler
et al. 2003). However, they remain among the most
impoverished citizens in Australia (Steering Committee for
the Review of Government Service Provision 2011).

Though economically marginal (Altman et al. 2007), the
size of the north Australian Indigenous estate means that
residents have access to considerable natural capital for the
purpose of livelihood creation. At present, Indigenous
Australians are leveraging these assets through enterprises

1 We use the definition of wildlife given by the Australian Government
which refers to both plants and animals (Australian Government 1998).
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involved in natural resource management (Luckert et al.
2007), mining (Altman and Martin 2009; Trigger 2005), fire
management to reduce carbon emissions (Heckbert et al.
2011), tourism (Fuller et al. 2005; Tremblay and Wegner
2008) and arts and craft (Walsh and Douglas 2011). Further
to this, there are already some successful wildlife-based en-
terprises (e.g., crocodile eggs and long-neck turtles: Fordham
et al. 2006; Austin and Corey 2012). It has been proposed that
these activities could be expanded to support Indigenous
livelihoods on country (e.g. Altman and Cochrane 2005;
Whitehead et al. 2006; Luckert et al. 2007; Gorman et al.
2008).

Much research has been conducted on the sustainable
commercial use of wildlife in Australia (e.g. Grigg et al.
1995; Vardon et al. 1997; Webb 1997; Australian
Government 1998; Webb and Vardon 1998; Webb 2002;
Hutton and Webb 2003; Wilson and Edwards 2008;
Baumber et al. 2009; Cooney et al. 2009; Forsyth et al.
2009). Further, significant attention has been paid to
Indigenous engagement in animal and plant-based enterprises
in Australia. Several authors have investigated the topic from
the perspective of ‘sustainable use’, natural resource manage-
ment and/or conservation (Bomford and Caughley 1996;
Vardon et al. 1997; Davies et al. 1999; Griffiths et al. 2003,
2005; Fordham et al. 2006; Koenig et al. 2007; Tisdell and
Nantha 2005; Fordham et al. 2008; Grayson et al. 2010;
Wilson et al. 2010). Globally expansion of wildlife-based
enterprises might be seen as a threat to ecological sustainabil-
ity. In Australia, however, the extremely low population den-
sity and the vast area of the Indigenous estate2 means that the
ecological impact for almost any wildlife-based enterprise is
likely to be limited, even though the harvest of wildlife rep-
resents one of the most significant sources of income for
Indigenous people in both the customary and commercial
sectors of the economy (Griffiths et al. 2003; Altman 2007).
This has been shown by several empirical studies of existing
and potential industries (Griffiths et al. 2003; Brook and
Whitehead 2005; Griffiths et al. 2005; Gorman and
Whitehead 2006; Gorman et al. 2006; Whitehead et al.
2006; Koenig et al. 2007; Fukuda et al. 2011).

As a result wildlife-based enterprise has commonly been
perceived as a tool for the establishment of sustainable liveli-
hoods on the Indigenous estate (Altman et al. 1995, 1997;
Altman and Whitehead 2003; Whitehead 2003; Altman and
Cochrane 2005; Gorman et al. 2006; Gorman and Whitehead

2006; Whitehead et al. 2006; Altman et al. 2007; Simpson
and Chudleigh 2007; Gorman et al. 2008; Cleary 2009;
Cleary et al . 2009; Cooney and Edwards 2009;
Cunningham et al. 2009a, b; Garnett 2009; Yates 2009;
Fordham et al. 2010a, b; Garnett et al. 2010; Collier et al.
2011; Austin and Garnett 2011; Davies et al. 2011; Koenig
et al. 2011; Austin and Corey 2012; Cleary 2012). This has
aligned with government policy in which wildlife-based en-
terprise has been viewed as a means to reduce reliance on
welfare and to engage Indigenous people in the mainstream
economy. The market economy is exceedingly small or non-
existent in most townships in the Australian Indigenous estate
(Altman 2007). The result is underdeveloped local economies
with few jobs for local people. Further to this, of the jobs that
do exist, few fit comfortably with local worldviews.
Definitions of work among Indigenous people in some
Arnhem Land communities have been found to differ greatly
from conventional models of the labour market (McRae-
Williams and Gerritsen 2010), which, in combination with
human capital deficits (Steering Committee for the Review of
Government Service Provision 2011), contributes to a marked
discrepancy in the proportion of Indigenous and non-
Indigenous people employed in Indigenous communities.
An exception to this has been a high demand for jobs as
natural resource rangers under a variety of government-
funded programs which provide salaries and resources in
return for undertaking a range of land management practices
such as fire management, weed and feral animal control and
quarantine patrols (Sithole et al. 2008). Such jobs are seen as
allowing people to fulfil their cultural responsibilities to their
traditional lands and teach traditional knowledge and beliefs
to young people. However such programs rely on an on-going
availability of government funds, funds that can easily be
withdrawn in times of budgetary restraint. Thus government
policies have been developed that aim to facilitate wildlife-
based enterprises as another form of employment likely to
engage Indigenous people.

Despite considerable research, there has been no direct
empirical investigation of the views of Indigenous people
themselves about their willingness to participate in wildlife-
based enterprise. It might be anticipated that any willingness
to participate may be affected by the relationship between
Indigenous people and their traditional land. While
Indigenous people have long exploited resources for their
personal livelihoods, increasing the take to meet commercial
demands is likely to interact with cultural views on the amount
that can be taken and sold. There may be some Indigenous
people who view any exploitation of resources for commercial
purposes as an excessive interference with the environment
over which they have traditional managerial responsibilities
(e.g., ABC 2013). While some research has provided anec-
dotal evidence of the interest of Indigenous communities in
wildlife-based enterprise (e.g., Whitehead et al. 2006), our

2 The Northern Territory covers an area of 1,349,129 km2 and about 50%
are under native title which means that about 675,000 km2 (almost twice
the size of Germany) can be regarded as Indigenous estate (Northern
Land Council 2012). Non-Indigenous people require permission to enter
this land. The population density of northern Australia away from towns
is <0.1 person/km2 (Garnett et al. 2008).
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study provides, for the first time, empirical evidence of
Indigenous peoples’ willingness to participate in wildlife-
based enterprise. This information has been collected through
face-to-face interviews by Indigenous people in three separate
Indigenous communities in Arnhem Land in the Northern
Territory. Our aim was to understand the level and type of
interest in wildlife-based enterprise among Indigenous people
living in remote parts of the Northern Territory and to deter-
mine the extent to which the aspirations ascribed to
Indigenous people can be corroborated by Indigenous people
themselves. Such research is essential if government policies
aiming to facilitate such enterprises are to be effective.

Methods

Study Area

Research was undertaken in three communities: Yirrkala in
East Arnhem Land, Maningrida in West Arnhem Land and
Ngukurr in Central ArnhemLand (Fig. 1). These communities
were selected because they have a history of involvement in
wildlife-based enterprises, their relatively large size compared
to other communities in the region, the presence in each of
Indigenous people trained in undertaking surveys and an
established relationship of trust between researchers and com-
munity members. All three communities were established as
Christian missions then adopted as government administrative
and service centres. They differ, however, in the history of
their engagement with the wider economy. Ngukurr has a
strong tradition of pastoralism, Yirrkala is adjacent to a baux-
ite mine and Maningrida has fleetingly experimented with
endogenous, market-based economic activity (fisheries and
forestry). In the most recent census (Australian Bureau of
Statistics 2012a), Yirrkala had a total population of 843 of
which 650 (77%) identified themselves as Indigenous people,
Maningrida had 2292 people, 2037 (89 %) Indigenous, and
Ngukurr 1055 people, 972 (92 %) Indigenous. Although the
majority of the population in each community were
Indigenous, many jobs are filled by non-Indigenous people.
In Yirrkala, 54 % of available jobs were filled by non-
Indigenous people, in Ngukurr 32 % and in Maningrida
44 % (Northern Territory Government 2011).

Sampling, Survey Procedure and Questionnaire

Data were obtained by interviewing individuals using a semi-
structured questionnaire. Two experienced Indigenous re-
searchers were employed and trained to deliver the question-
naire in each research location. While respondents were se-
lected randomly as far as possible, a small proportion of
people were ineligible because of cultural taboos that
prevented one-on-one communication with the Indigenous

researchers as a result of kinship-based avoidance relation-
ships. This bias was considered negligible given that people of
the right ‘skin’ were broadly representative of all age and
gender classes, and the costs were far outweighed by the
benefits of the interviews being conducted by Indigenous
researchers who respondents knew could be trusted and who
spoke their own language. The only slight bias in one com-
munity was towards women because both Indigenous re-
searchers were women and so were less likely to speak with
men. The limited number of experienced researchers at each
site meant such bias was unavoidable. Interviews in Yirrkala
were conducted between March and September 2009, and in
Maningrida and Ngukurr between October 2011 and February
2012. We aimed to collect interviews from 60 respondents in
each town.

The questionnaire consisted of two parts (Supplementary
material): the first part collected demographic and socio-
economic information about respondents. The second part
included a series of questions on respondents’ willingness to
engage in different enterprises. Respondents were asked
whether they could see themselves working in an animal-
based enterprise, a plant-based enterprise and/or a council
job in the future. In each community examples were given
to respondents of each type of enterprise,3 using enterprises
already undertaken in the area. Respondents were able to
answer the questions by agreeing to a statement on a five
point Likert scale: 5 = can definitely see myself doing it; 4 =
am quite likely to do it; 3 = don’t know/indifferent; 2 = would
rather not do it; 1 = would definitely not do it.

Data Analysis

We transformed the responses to the Likert scale questions on
the likelihood to participate into binary responses, coded 1 if
respondents would participate (scale 4 and 5) and 0 if respon-
dents were equivocal or would rather not participate (scale 1, 2
and 3). To model the relationship between the willingness to
participate in a particular enterprise and other factors we carried
out logistic regression analyses using the R software (R
Development Core Team 2011). We used the glm command
and a logit link function. Threemodels were estimated, onewith
the willingness to participate in animal-based enterprises as the
dependent variable, coded 1 if a respondent waswilling, and 0 if
not, and a second model with the willingness to participate in
plant-based enterprises as the dependent variable (also coded 1/
0) and a third model with the willingness to participate in

3 For an animal-based industry the example used was the collection and
sale of saltwater crocodile eggs to crocodile farm s around Darwin, as this
is already practised in many communities. The cycad and the bush plum
were used as examples of commercially used plants (seeWhitehead et al.
2006 for a list of plants for potential commercial use). Some respondents
also mentioned other plants that were harvested for commercial use
around their community and then based their answers on these.
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council jobs as dependent variable (coded 1/0). Only the best
fitting models are presented here. Predictions from the final
models were made using the command predict.glm .

Odds ratios and 95 % confidence intervals (95 % CI) were
calculated from the estimated beta-coefficients. Odds ratios can
be interpreted as the effects of the explanatory variables on
enterprise participation. An odds ratio above one meant that a
variable positively affected the participation in an enterprise.
The goodness-of-fit of each model was assessed by calculating
McFadden’s pseudo R2 (McFadden 1973), which, however,
does not reflect the variance explained by the model (Hu et al.
2006). Differences in baseline data were tested using chi square-
test, Student’s t-test, and Wilcoxon’s rank-sum test for categor-
ical, normally and non-normally distributed variables. All sta-
tistical tests were two-sided. P-values below the standard value
of 0.05 were considered statistically significant at the 5 % level
and p-values below 0.01 statistically significant at the 1 % level.

Results

Sample Characteristics

From the 60 interviews in Maningrida two could not be used
for data analysis because more than 50 % of the questionnaire

was not filled out, leaving 58 respondents. We interviewed 65
respondents in Ngukurr and 67 in Yirrkala (Table 1). Overall,
more respondents were female than male and the mean age
was 34 (ranging from 16 to 81) (Table 1). The high share of
female respondents in Yirrkala (79 %) was because there were
few men in the town at the time of the survey (dry season) and
the high share in Ngukurr (77 %) was because both
Indigenous researchers there were female who, due to cultural
taboos could not talk to certain men. More than half of the
respondents (55 %) were between 31 and 55, 40 % were
young (between 16 and 30) and only 7 % older than 55.
This sample closely resembles the age structure in
Indigenous communities with a median age of 37
(Australian Bureau of Statistics 2012a). Overall 16 % of
respondents had had experience with ranger activities,
government-funded jobs managing natural resources, or were
rangers at the time of the survey, with the highest share in
Maningrida (31 %) where the Djelk ranger group has a strong
presence.

Willingness to Participate in Enterprises

Across all three communities, most respondents would partic-
ipate in animal-based enterprises (65 %) and about a half
(49 %) in plant-based enterprises (Table 1). In comparison,

Fig. 1 The three research areas in Arnhem Land, Northern Territory, Australia
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40 % would participate in a council job and 23 % of respon-
dents (44 out of 190) said they were unlikely to engage in any
of the three enterprise options offered. The willingness to
participate in plant-based and council enterprises was highest
for respondents between 31 and 55 and lowest for young and
older people. There was a linear relationship between the
willingness to participate in animal-based enterprises and
respondents’ age, with young people more willing to partici-
pate (53 %) than middle-aged people (47 %) and older people
(43 %). However these relationships between age and partic-
ipation willingness were not significant. Respondents’ level of
education also had no significant impact on the willingness to
participate.

Rangers were significantly more likely to participate in
animal-based enterprises (p -value<0.01): 77 % of rangers
would participate but only 44 % of non-rangers. The same
applied to plant-based enterprises (p -value<0.05): 90 % of
rangers and 60 % of non-rangers would participate. Rangers
and non-rangers had the same willingness to take on council
jobs. Men were more likely to say they would participate in
animal-based enterprises than women (p -value<0.01): 70 %
of men would participate in animal-based enterprises but only
39 % of women. However gender did not influence participa-
tion in plant-based enterprises (men 72 %; women 61 %) and
council jobs (men 44 %; women 38 %).

The rates of participations were interlinked. Most
(88 %) of those willing to participate in animal-based
enterprises would also participate in plant-based enter-
prises (p -value<0.01). Forty-eight percent of those par-
ticipating in animal-based enterprises would also con-
sider council jobs (p -value<0.05) and 49 % of those
willing to participate in plant-based enterprises would
do so (p -value<0.01).

Explaining Participation Through Logit Models

The final model results (Table 2) confirmed that women were
less likely than men to say that they would participate in
animal-based enterprises while the willingness to participate
in plant-based enterprises was the same for male and female
respondents. Being from Ngukurr reduced the willingness to
participate in both animal and plant-based enterprises and
respondents from Maningrida were also less willing to partic-
ipate in plant-based enterprises than respondents fromYirrkala.
The results further confirmed that rangers were more willing to
participate in plant-based enterprises than non-rangers. We do
not present a logit model for the participation in council jobs as
the model fit was not satisfactory and none of the explanatory
variables we included in the model was found significant.

Compared to respondents from Yirrkala, being female re-
duced the likelihood of engaging in animal-based enterprises
by 73 % and being from Ngukurr reduced the likelihood by
82 % (Table 3). There was no significant difference in the
willingness to participate in animal-based enterprises between
respondents from Maningrida and Yirrkala. Showing interest
in the three enterprises was interlinked. Respondents who said
they would engage in plant-based enterprises were 8.6 times
more likely to also engage in animal-based enterprises while
those people who were interested in animal-based enterprises
were 6.2 times more likely to be engaged in plant-based
enterprises and 3.3 times more likely to take on a council
job. Respondents in Maningrida (67 %) and Ngukurr (74 %)
were less willing to be involved in plant-based enterprises
than respondents in Yirrkala. Respondents who were currently
rangers or who had been rangers in the past were more than
five times more likely to engage in plant-based enterprises
than those who had never been rangers.

Table 1 Respondents’ characteristics, in percentage (Number of people in parentheses)

Characteristics Maningrida Ngukurr Yirrkala All

Number of respondents 58 65 67 190

Female respondents 43 % (25) 77 % (50) 79 % (47) 64 % (122)

Age category:

16 to 30 41 % (24) 34 % (22) 45 % (30) 40 % (76)

31 to 55 57 % (33) 51 % (33) 51 % (34) 53 % (100)

Over 55 2 % (1) 15 % (10) 4 % (3) 7 % (14)

Level of education:

High school 31 % (18) 36 % (23) 70 % (47) 46 % (88)

Until year 9 35 % (32) 58 % (38) 25 % (17) 46 % (87)

No formal school 14 % (8) 6 % (4) 5 % (3) 8 % (15)

Respondents with ranger experience 31 % (18) 9 % (6) 10 % (7) 16 % (31)

Respondents willing to participate in animal-based enterprises 71 % (41) 17 % (11) 63 % (42) 50 % (94)

Respondents willing to participate in plant-based enterprises 71 % (41) 43 % (28) 82 % (55) 65 % (124)

Respondents willing to participate in council jobs 31 % (18) 40 % (26) 48 % (32) 40 % (76)
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Predictions

The predicted probability of women in Maningrida and
Yirrkala engaging in animal-based enterprises was 51%while
it was only 14% for women in Ngukurr (Table 4). The highest
probability for engaging in plant-based enterprises was pre-
dicted for rangers (men and women alike) in Yirrkala (96 %).

Discussion

Regional Differences

Australian Indigenous people are by no means homogenous
but, like other social groupings, the product of diverse histo-
ries, environments, languages and cultures. Each community
studied here is populated by people with a different language
and different traditions, and has had varying degrees of en-
gagement with non-Indigenous culture and the market-based
economy. Such differences help to explain the variation be-
tween communities in their relative preference for animal or
plant-based industries. Though discussing the role of history
in economic development at a more macro scale, Nunn (2009)
suggests that historical events, particularly those that affect

culture, norms and local institutions, have a significant impact
on the development trajectory of a given geographical unit.
The corollary of this is that any intervention aiming to pro-
mote enterprise should first explore the social and cultural
context of the community in which the enterprise is to take
place.

The notable differences in preferences between communi-
ties surveyed in our research are significant for government
and private interests in wildlife-based enterprises on the
Indigenous estate. It is clear that consultation must take place
at a scale that is fine enough to be sensitive to diverse prefer-
ences before investment in wildlife-based enterprise activities
can take place. For instance an animal-based enterprise in
Ngukurr that specifically tries to engage women may be
ineffective as female willingness to engage in such enterprises
is only 14 %. Such investment is therefore likely to be ineffi-
cient and misplaced.

Bearing similarities to the Indigenous natural resource
management movement in northern Australia, wildlife-based
enterprises can be seen as a propitious niche (Smyth and
Whitehead 2012) where a market opportunity is combined
with mutual comprehension of the work required (McRae-
Williams and Gerritsen 2010) and relatively abundant human
capital for the purpose of wildlife harvesting (Austin and

Table 2 Results of two logit
models: one with willingness to
participate in animal-based enter-
prises as dependent variable (1 for
willing, 0 for unwilling) and one
model with willingness to partic-
ipate in plant-based enterprises as
dependent variable (1 for willing,
0 for unwilling)

a 1% significance level
b 5% significance level
c 10% significance level

SE standard error

Animal-based enterprises Plant-based enterprises

Variable Estimate SE Variable Estimate SE

Constant −0.102 0.434 Constant 0.164 0.394

Ngukurr −1.887a 0.422 Ngukurr −1.359b 0.474

Maningrida −1.121c 0.512

Female −1.244b 0.399

Ranger 1.636c 0.693

Plant-based enterprises 2.122a 0.429 Animal-based enterprises 1.821a 0.450

Council jobs 1.190b 0.408

McFadden R2 0.32 McFadden R2 0.28

Log likelihood −89.81 Log likelihood −88.08
Observations 190 Observations 190

Table 3 Odd ratio estimates of
different variables significantly
effecting respondents’ willing-
ness to engage in animal-based
enterprises and in plant-based
enterprises and their 95 %
confidence intervals (CI)

Animal-based enterprises Plant-based enterprises

Estimate 95 % CI Estimate 95 % CI

Ngukurr 0.15 0.06–0.34 Ngukurr 0.26 0.10–0.64

Maningrida 0.33 0.12–0.87

Female 0.29 0.13–0.62

Ranger 5.13 1.48–24.25

Plant-based enterprises 8.35 3.72–20.23 Animal-based enterprises 6.18 2.63–15.60

Council jobs 3.29 1.50–7.52
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Corey 2012). Consequently, it is likely that a willing and able
labour force will be available in the remote communities
participating in this research to progress this enterprise type.

Encouragement of and Non-involvement in Wildlife-Based
Enterprises

The results presented in this research provide the first empir-
ical evidence from Indigenous people that the majority is
willing to use the animal and plant wildlife resources present
on their estates for enterprise development. While not univer-
sal −23 % of respondents across all three communities did not
want to engage in any of the enterprise options offered—there
was solid support, particularly among those who had already
experienced working as rangers. However the research re-
vealed that, even using the relatively simple set of alternatives
provided, the nature of Indigenous interest in enterprise de-
velopment is complex and contingent on many factors.

For many Indigenous people wildlife-based enterprises are
the only opportunity to participate in the market economy.
Commercial use of wildlife has been presented as an oppor-
tunity to concurrently realise biodiversity conservation and
economic development in the Northern Territory for over
15 years (Northern Territory Government 1997). As men-
tioned, considerable investment in research has been made
to support the growth of the sustainable use of wildlife, which
has had the effect of maintaining momentum for increased
Indigenous wildlife-based enterprise activity. However, exam-
ples of successful wildlife-based enterprises are rare or poorly
documented. Trial commercial plant harvests are well docu-
mented (Whitehead et al. 2006) but information about enter-
prises developing from the case studies is difficult to find.
Exceptions are saltwater crocodile and freshwater turtle egg
harvesting and hatchling industries (Fordham et al. 2010a;
Austin and Corey 2012).

Given the indicated interest and the potential for enhanced
Indigenous livelihoods through increasedmarket engagement,
continued investment in research to assess the biological and
socio-economic feasibility of wildlife-based enterprises (e.g.,
Gorman et al. 2006; Whitehead et al. 2006; Gorman et al.
2008) seems warranted. However, if enterprise development
initiatives are to be given optimal opportunity for success,
Indigenous people need to be supported by research that
engages appropriately, moves beyond superficiality and that
allow space for Indigenous people to assert self-determination
with minimal structured protocols that discourage Indigenous
involvement (Muller 2008; Marika et al. 2009; Howitt 2012).
Governments in Australia have historically adopted top-down
approaches to Indigenous economic development, with a pri-
mary focus of increasing participation in market-based eco-
nomic activity (Northern Territory Government 2009; Altman
and May 2011).

Only 40 % of respondents said they were willing to take on
council jobs. The degree of non-involvement for council jobs
was 42 % higher than non-involvement in animal-based en-
terprises and about 20 % higher than non-involvement in
plant-based enterprises. This corresponds well with the gen-
eral rate of participation in the labour force among Indigenous
people in the Northern Territory, which is 40 %, slightly lower
than the national labour force participation rate for Indigenous
people of 51 % (Australian Bureau of Statistics 2012b). Our
findings confirm a general non-involvement by Indigenous
people in the Northern Territory compared to the 81 % non-
Indigenous participation in the labour force (Australian
Bureau of Statistics 2012b). However, our results also show
that the willingness of Indigenous people in Arnhem Land to
participate in the labour force is higher for wildlife-based
enterprises.

Increasing the level of Indigenous participation in the
workforce has been the focus of government policy efforts
and subsequently the subject of significant investment for
several decades (e.g., the Working Future programme and
the establishment of ‘growth towns’). Given our results, we
argue that one avenue to increase Indigenous workforce par-
ticipation is to provide and support more jobs in wildlife-
based industries. The natural resource management (NRM)
sector is one which works well even in very remote areas by
offering jobs that allow Indigenous participants to achieve
financial, social, cultural and environmental aspirations
(Morrison 2007; Sithole et al. 2008; Garnett et al. 2009),
and as such provides further evidence to support our claims.

Constraints on and Opportunities for Wildlife Based
Enterprises

Peoples’ willingness to be involved in enterprise, although an
essential first step, does not necessarily mean that enterprises
are possible. Studies exploring the factors behind success

Table 4 Predicted probability (%) of participation in animal and plant-
based enterprises for different groups of people and communities

Animal-based Plant-based

Prediction SE Prediction SE

Women Maningrida 51 6 66 8

Women Yirrkala 51 6 86 5

Women Ngukurr 14 5 61 8

Men Maningrida 78 6 66 8

Men Yirrkala 78 6 86 5

Men Ngukurr 35 10 61 8

Ranger (F/M) Maningrida 89 7

Ranger (F/M) Yirrkala 96 3

Ranger (F/M) Ngukurr 86 8

SE standard error
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among wildlife-based enterprise demonstrate that there is a set
of pre-conditions that significantly determine the likelihood of
a business persisting (Austin and Garnett 2011; Austin and
Corey 2012). For example, the resource base needs to be
resilient to commercial-scale harvest, the public needs to tol-
erate the commercial use of the species, ecological sustainabil-
ity must be demonstrable, markets need to be high value, pre-
existing and of suitable scale, Indigenous people need ready
access to the resource, enterprises need sufficient social capital
(particularly of the bridging kind), and the institutional context
needs to be supportive of Indigenous entrepreneurship.

Though performance of wildlife-based enterprises will be
low in terms of financial income and gross number of people
employed (Collier et al. 2011; Austin and Corey 2012),
investment in this type of enterprise can be justified in other
ways. The reason for this is that the benefits of wildlife-based
enterprise development are likely to go beyond financial
returns on investment (Whitehead et al. 2006; Collier et al.
2011). The value of these enterprises need to be assessed more
holistically in terms of realised gains in wellbeing and social
function and potentially reduced outlays for health interven-
tions (Burgess et al. 2009; Campbell et al. 2011). While
Indigenous wildlife-based enterprises rarely require major
capital investment, there are few products of sufficient value
to cover all the costs associated with their production in very
remote Australia where such enterprises are most likely to be
practiced.

All three research locations have successful and thriving
land and sea manager (‘ranger’) groups.4 The difference
between ranger jobs and employment in wildlife-based indus-
tries is that the latter need established market demand at
sufficiently high market prices to cover high costs of produc-
tion. This demand can often be found in niche markets for
premium products. However, if these markets do not yet exist
or are not yet fully functioning, government/philanthropic
organisations could purchase product from Indigenous enter-
prises at subsidised prices and subsequent on-selling could
help generate demand until enterprises became economically
viable (as done for agricultural products such as fair-trade
coffee; see, e.g. Barham et al. 2011).

On the other hand, rangers usually provide services under
government contracts, as part of Community Development
Employment Projects (CDEP) (60 ranger positions;
Australian Government 2012a) and the ‘Working on
Country’ programme (Australian Government 2012b) which
currently employs 242 land and sea managers in the Northern
Territory. A study by Zander et al. (2013) showed a high
degree of willingness among Indigenous people to take on

jobs in NRM and to receive payments for the delivery of
environmental services. Future employment in NRMwill also
be linked to the market (e.g., the carbonmarket) and there may
be synergies between rewards for environmental services and
wildlife based industries. This is also suggested by the high
willingness to participate by rangers, some of whom are
already involved in wildlife-based industries such as egg
harvesting in addition to or even as part of their salaried jobs.

One constraint on Indigenous wildlife-based industries is
the rapid urbanisation of Indigenous people (Dillon and
Westbury 2007). By being dislocated from their traditional
land, opportunities for Indigenous people to be engaged in
wildlife-based enterprises dwindle (see, e.g., Wehi and Wehi
2010) and traditional knowledge is lost (see, e.g., Dana and
Hipango 2011). This is a global trend5 to which Australia is
not immune. In the Northern Territory in particular there has
been a rapid increase in the migration of young people and
women to the cities of Darwin and Alice Springs (Taylor and
Carson 2009; Taylor 2011). Wildlife-based enterprises cannot
be viable without labour. However, if such enterprises could
provide an economic return, this migration could be slowed or
reversed. Government could also benefit from stabilisation of
the population by being able to better plan service provision
and infrastructure development in Indigenous communities.

Another constraint is the cost of transport to communities
from remote sites where wildlife is harvested. Costs are al-
ready high, as shown in case studies (Whitehead et al. 2006),
but rising oil prices will further increase the cost of harvesting
wildlife for commercial use. Harvest costs must then be added
to the cost of products already at premium prices. However
markets for premium goods may be better able to absorb such
price increases than cheaper goods because, proportionally,
any increases will be smaller and expensive goods are even
more effective at demonstrating status (Nunes et al. 2011).

Global Relevance and Australian Difference

The most significant finding of this research is the substantial
differences in willingness to participate in wildlife-based in-
dustries among different sectors of the Indigenous population.
Indigenous people are often seen as homogenous with a
shared worldview that translates to shared aspirations. This
can lead to policy prescriptions at a national or even regional
level that fail to accommodate local differences. However,
across the three communities surveyed, there was a link be-
tween involvement in ranger employment and a desire to be
involved in wildlife-based enterprises. This suggests that there
is a link between either experience in the paid workforce and a
desire to be engaged in private enterprise or that those4 In Maningrida 34 Djelk Rangers are currently employed (Bawinanga

Aboriginal Corporation 2012). In Yirrkala 12 Indigenous rangers are
currently employed through the Dhimurru Aboriginal Corporation and
in Ngukurr the Yugul Mangi Land and Sea Rangers Corporation employs
eight rangers (own investigations).

5 In New Zealand around 84 % of Māori people are now urbanised
(Meredith 2009) and in the United States 45 % of Native Americans are
urbanised (Harvard Project 2007).
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involved in ranger work are the sorts of people who are also
likely to be drawn to enterprise involvement. Given the rapid
uptake of ranger jobs among Indigenous Australians, it would
be desirable to know whether this program is also likely to
lead to wider engagement of people with the broader econo-
my, i.e., can ranger jobs be seen as pathways from welfare to
economic independence among Indigenous peoples?

Conclusions

There are few sources of employment in Indigenous commu-
nities in remote parts of the Northern Territory, and the few
that are available are often not taken up by local people. Our
research shows that engagement in wildlife-based industries
could be an employment option that would enjoy strong local
interest, though this interest will indubitably manifest differ-
ently in different communities. The substantial interest in both
plant and animal-based industries in all communities studied
suggests that there is potential for a range of investment in
such industries that is tailored to advancing community aspi-
rations. Even if enterprises have to be subsidised initially
while markets are established, the social co-benefits are likely
to be substantial. The strong interaction between employment
as rangers and a desire to be involved in wildlife-based enter-
prises also suggests that ranger employment could be a path-
way to greater economic independence in communities where
welfare-dependence is common.
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