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A B S T R A C T

Many local and Indigenous communities across the globe afford ecosystem services to the wider global public through maintaining natural resources because of their
duteous usage and astute management. However there is barely any recognition or financial support for them to continue maintaining or enhancing the flow of
ecosystem services from their finely managed Indigenous and local lands. This paper offers insights using three case studies from the Oceania-Asia region—i.e.
Australia, India and Fiji—that supports the highest Indigenous and local communities population. It describes the main cultural values and traditions, and land rights
of Indigenous and local communities in relation to their natural systems, and the key issues and challenges that people experience in their respective regions. Lack of
recognition of peoples’ land rights, unregulated and exploitative use of resources, and inequitable distribution of benefits that accrue to private (often corporate)
enterprises from using natural resources were the common issues among all case studies. To support conservative use and management of Indigenous and local lands,
this paper argues to establish monetary mechanisms i.e. Payments for Ecosystem Services, Green Funds, Common Trusts, etc. to enable Indigenous and local
communities to continue managing natural resources for the greater public benefit.

1. Introduction

Globally, the role of millions of local and Indigenous communities in
maintaining natural resources through their duteous use to support
their livelihoods and associated spiritual, cultural and social values, is
barely recognised or supported through economic mechanisms (Reytar
and Veit, 2017; de Groot and Ramakrishnan, 2005; Posey and Oxford
Centre for the Environment Ethics and Society, 1999). This is in con-
trast to the intensive and exploitive resource use by modern developed
societies who directly and/or indirectly benefit from well managed
Indigenous and local lands, as acknowledged widely, for preserving
biodiversity, water and land resources, and mitigating climate change.
As the United Nations (2019) describes “Indigenous peoples are in-
heritors and practitioners of unique cultures and ways of relating to
people and the environment…” – highlighting the need to support and
maintain Indigenous ways of life.

Across the world Indigenous and local communities1 represent 2.5

billion people; of whom 370 million are Indigenous living across 90
countries and representing about 5000 cultures (Reytar and Veit, 2017;
Jacquelin-Andersen, 2018). They manage about 50–65% of the global
landmass, most of which is communally regulated (World Resources
Institute, 2019; Notess et al., 2018; Verschuuren et al., 2018; Veit and
Ding, 2016). Out of that landmass, Indigenous and local communities’
have legal ownership rights to 10%, and further management rights to
another 8%. This 18% of the landmass under Indigenous and local
communities’ management shows at least two times less deforestation
rates compared to any other land tenure (Rights and Resources
Initiative, 2015; Notess et al., 2018), and potentially delivers a range of
ecosystem services not just for the locals but also for regional and global
human populations. Conversely, to date, many governments have either
infringed upon, suppressed or ignored Indigenous norms and cultures to
support and advance development that has caused serious ongoing
impacts on communities (Jacquelin-Andersen 2018 – The Indigenous
World 2018).
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Such impacts are particularly severe in colonised countries where
Indigenous and local communities have struggled for their basic human
rights. Oceania supports the most diverse Indigenous populations in the
world, ~6.5 million people including Aboriginal and Torres Strait
Island Australians, Polynesians, Melanesians, and Micronesians who
follow a vast majority of cultural traditions and ecological adaptations.
A majority of the population in almost all Oceania countries except for
Australia, New Zealand, Hawaii, New Caledonia, and Guam, is
Indigenous with Papua New Guinea and Fiji supporting the largest
proportions of their total populations. Asia comprises ~70% of the total
global Indigenous population, with ~260 million Indigenous people.
India alone supports 104 million people from 461 ethnic tribes fol-
lowing diverse customs, traditions, languages and cultural practices
(Jacquelin-Andersen, 2018).

Peoples’ diverse traditions and cultures that largely link to nature
and inculcation of related values in peoples’ lifestyles is prevalent
among almost all Indigenous communities. In addition, many local
communities across the globe hold cultural and spiritual values for
nature which includes acclaiming and revering elements of nature such
as river, plants or animals or the entire landscape such as Nanda Devi in
northern India (Sangha et al., 2018; Ramakrishnan et al., 2005) and Te
Awa Tupua in New Zealand (Roy 2017 – The Guardian). Likewise, In-
digenous Australians use the term ‘country’ to describe their ongoing
familial and customary relationships with traditional land and sea
systems (Sangha and Russell-Smith, 2017). Importantly, across Pacific
countries such connections have been maintained and kept strong to
date.

Our modern economy, with its focus on economies-of-scale ap-
proach, overlooks the role that many Indigenous and local small-scale
farming communities play for astutely using and managing land ap-
plying circumspect practices (Daly 2015; TEEB, 2018; Sangha et al.,
2018). It is a well-known fact that such adeptly managed lands afford a
range of ecosystem services such as mitigating climate change, water
regulation, and biodiversity protection for the local and regional po-
pulations. Currently, there is hardly any fine-scale data on comparing
this off-site ecosystem services delivery from Indigenously/locally
versus privately managed lands. The same applies on resource use
among the Indigenous/local versus non-Indigenous communities.

One broad source of information is the Ecological Footprint (EF)
analysis by the Global Footprint Network that describes the amount of
natural resources (use and overuse) required to sustain human activity
and its impacts on biodiversity and the environment (http://data.
footprintnetwork.org/#/). Lin et al. (2019) reported that the average
EF per capita in North America and Europe is much greater than that in
Asia-Pacific which support much greater local and Indigenous popula-
tions than the former. Undeniably, the developed societies require
much more resources than the Indigenous and local societies thus ex-
erting greater pressure on natural resources (Krieger and Leroch 2016;
Ramakrishnan et al., 2005), which corollary to less resources available
for the latter to deliver off-site ecosystem services to the regional or
global populations as well as to support their own living from their
locally managed lands.

Modern development has inevitably led to inequitable and bigoted
distribution and exploitation of common resources worldwide (Notess
et al., 2018). Typically, the developed societies take advantage of
available resources to continue supporting their lifestyle whereas, many
Indigenous and local communities practising traditional or conservative

living suffer from destitution (UN, 2009, 2019; Shiva, 2016; Sangha,
2018). We acknowledge that the reasons for that extend beyond the
access to and use of natural resources. However, the current situation
raises serious concerns for human ethics with profound ramifications
for development (Daly, 1996; Keeley, 2015; Organisation for Economic
Co-operation and Development (OECD), 2017; Sen, 1989; Shiva 2013,
2016). There is a need to carefully consider ethical approaches to any
economic development related initiatives as advocated by the Nobel
Laureate, Prof. Sen (1989) about three decades back.

Unfortunately, many Indigenous and local communities are often
either evicted or deprived of their access to common resources while
the developers are allowed to operate businesses using the same re-
sources purely for the benefits of their private enterprises and/or the
governments (tax/repayments, etc.), with little or no returns to the
local communities (Krieger and Leroch, 2016; Shiva, 2016; Duchicela
et al., 2015; North Australian Indigenous Land and Sea Management
Alliance (NAILSMA), 2014; UN, 2009; Taneja and Thakkar, 2000 and
many more). A worldwide common example is many conservation
parks affording private nature-based businesses but offering little or no
return to the local communities who live in proximity and would have
conservatively used the area before the establishment of those parks
(UNEP, 2017; NAILSMA, 2014; Sobrevila 2008; Clarkson et al., 1992).

This paper describes three case studies from the Asia Pacific region –
each from Australia, India and the Pacific Islands – to suggest how local
and Indigenous communities’ values, usage, knowledges and skills, and
management of natural resources benefit the wider community. We
highlight the key issues and challenges for accessing, managing, and
using natural resources. To improve the current situations, this paper
offers a range of solutions for supporting equitable and sustainable
development, applying ethical approaches, that benefit both the local
and Indigenous communities as well as the global public.

2. Case studies

Our selected case studies from Australia, India and Fiji represent
significant variation among the Indigenous populations, and their rights
to access land and other natural resources, as described below.

Australia supports ~798,400 Indigenous people, i.e. 3.3% of its
total population, who have land rights to 40% of the land mass (Table 1
– Australian Bureau of Statistics (ABS), 2016; Altman, 2014;
Department of the Prime Minister and Cabinet, 2019). However, in
north Australia (above the 600mm rainfall isohyet) – where our case
study is located – Indigenous land rights extend to 56% of total land
area including exclusive and inclusive native title, and inalienable
freehold land title under the Aboriginal Land Rights Act (1976) as
Aboriginal Land Trusts prevalent mostly in the Northern Territory (NT)
(Russell-Smith and Sangha, 2018). Most of this land is managed com-
munally.

India is home to> 700 tribes of diverse cultural traditions, values
and languages, comprising about 9% of its total population (Table 1).
The Gangetic basin in the north – our case study site – supports a large
percentage of Indigenous people, particularly in the states of Uttarak-
hand, Jharkhand, and others in the neighbourhood including Chhat-
tisgarh, Assam, and Nagaland in the north-east. People’s land rights are
limited or near non-existence due to Indian Government’s overly sup-
port for development, the related data is not readily available.

Fiji, located in the South Pacific Ocean, supports a significant

Table 1
Population of local and Indigenous communities in case study countries i.e. Australia, India and Fiji.

Case study country Indigenous population (and as a proportion of the country population) Land rights to total country land mass (estimate)

Australia 649,200 (3%) 40% (~3m km2; Department of the Prime Minister and Cabinet, 2019)
India 104,000,000 (8.6%) Not known
Fiji 476,700 (57%) 84% (14,911 km2; Native Land Trust Board, 2019)
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proportion of iTaukei (Indigenous Fijians), compromising 57% of the
total population (Table 1), and with iTaukei land rights extending to
84% of the total land mass. The Indigenous population is a mix of
Melanesian and Polynesian people. The population of Bua province –
our case study site – is mainly Fijian iTaukei (Indigenous Fijians), there
is a small proportion of Fijian-Indians as well (Bakker 2014). iTaukei
communities’ rights to land are secured through customary title under
the Native Land Act and their traditional fishing rights are protected by
the Fisheries Act (Lal 2002).

2.1. Australia: the Gulf region, northern Territory

2.1.1. Background
The Northern Territory of Australia supports the highest proportion

of Indigenous peoples i.e. 25.5% (58,248 persons) of its total popula-
tion (228,883) with>96 communities (of population from 100 up to
5000) and ~600 outstations which are mostly located in remote and
rural locations (Fig. 1).

Borroloola, in the Gulf of the Carpentaria (mainly tropical with>
800mm annual rainfall), is a main town in the region. It represents a
medium sized community of 870 people (ABS, 2016). The town is lo-
cated ~900 km away from the state capital city of Darwin, or about
600 km away from the nearby city of Katherine.

The socio-economic situation of Indigenous people in the region is
poor with average median income of a person is< $320/week and a
household< $1200/week which may typically support 10 or more
people (Table 2). In contrast, the median income of a non-Indigenous
person is> $900 and household> $1700 per week in the area. De-
spite> 66% of population (the age 15 year and above) eligible as la-
bour workforce,> 60% Indigenous people are either out of labor force
or unemployed in the community. Moreover, peoples’ health status is
poor with 28% suffering from diabetes, 7% from Chronic Heart Diseases
and 6% from kidney disease (data obtained from the Department of

Health, NT 2018) (Table 2).

2.1.2. Peoples’ cultural values and traditions, and land rights
Historically, Indigenous people from different clans, far and sur-

rounding areas, settled in the town. Only those who belong to the area
have access to their lands, not the others. There are five main clan
groups – Garawa, Gudanji, Marra, Yanyuwa and Waanyi – who own
their Indigenous estates, commonly called ‘countries’. The clan lands are
collectively registered as Aboriginal Land Trust (ALT), under the
Aboriginal Land Rights Act (1976). These include the Narwinbi ALT
(1350 km2), Garawa ALT (5200 km2) and Waanyi-Garawa ALT
(~11,000 km2 area), totalling ~17,000 km2 area (Fig. 2). Essentially,
the ALTs are communal-clan titles.

All these land trusts are of significant conservation values with part
of the Narwinbi ALT and Sir Edward Pellew islands, and all of the
Waanyi-Garawa ALT listed as Indigenous Protected Areas (IPA) in 2012
and 2016, respectively. Locals also have Native Title rights to several
adjoining pastoral properties in the region (Fig. 2).

Traditionally before European colonisation in the early 1900s, each
clan group supported themselves and managed their land applying
traditional practices i.e. prescribed burning, cultural norms and reg-
ulations, collecting bush food and medicine, etc., and developing re-
lated knowledges and skills which are currently eroded to a large ex-
tent. These days local people hold various ceremonies, fire camps or
cultural activities on their lands but not for subsistence. There are
specific cultural and spiritual sites all across the landscape which are
often visited and revered by the clan members. It is important to note
that even to date the clan lands are much less developed compared to
the adjoining pastoral estates that are mostly under non-Indigenous
management/ownership (Russell-Smith et al., 2019a,b; Sangha et al.,
2019).

Fig. 1. Distribution of Indigenous communities and location of Borroloola in the Northern Territory and land rights (Data source: National Native Title Tribunal and
ABS census, 2016).
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Table 2
Socio-economic and health attributes of Borroloola community (Source: ABS 2016 and Department of Health, NT 2018).

Attributes Indigenous (number and
percentage (%))

Non-Indigenous (number and
percentage (%))

Population Indigenous and non-Indigenous 669 (77%) 175 (20%)
Median total income Median total average personal income ($/weekly) 320 938

Median total household income ($/weekly) 1,162 1,771
Labour and employment Eligible workforce (more than 15 years old, % within respective total population) 440 (66%) 158 (90%)

Total labour force (% of Indigenous eligible workforce) 178 (41%) 125 (70%)
Persons without job (i.e. number of persons not in labor force+number of
unemployed persons) (% of the eligible workforce)

262 (60%) 36 (20%)

Health Number of persons aged > 15 who are suffering from diabetes (% of population
> 15 years old)

123 (28%) No Data

Number of persons aged > 15 who are suffering from CHD (% of Indigenous
population > 15 years old)

30 (7%) No Data

Number of tested people (> 31 years old) having severe risk of kidney issue (%
within the tested people of 31 years old and more)

18 (6%) No Data

Fig. 2. Indigenous land rights in the Gulf, NT including native title, Indigenous Protected Areas, pastoral and conservation tenures, and land under Aboriginal Land
Trust which is largely communal land belong to different clan group (Courtesy Andrew Edwards).
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2.1.3. Key issues and challenges
Despite most of the land under Indigenous management/access,

peoples’ socio-economic and health situation is poor which is a con-
sequence of a number of historical, political, socio-economic and cul-
tural factors. However, lack of appropriate land-sector based work
opportunities relevant to the locals’ knowledge and skills is considered
a main reason (Russell-Smith et al., 2009, 2019a). Currently, the IPAs
generate employment for about 20 sea rangers (Li-anthawirriyarra) and
8–10 country (Waanyi-Garawa) rangers through the Commonwealth
funded ‘Working on Country’ program. As a result, collectively rangers
manage two ALTs and the sea country including an extensive area of Sir
Edward Pellew group of Islands – an internationally significant con-
servation area, well-known for tourism. The region offers significant
eco-tourism, recreational and commercial fishing, and carbon abate-
ment potential, but lack of local governance and support for the locals
to establish commercial enterprises on communal lands often leads to
community conflicts and thwarts any progress.

In contrast, there is a privately owned, successful fishing business –
King Ash Bay Fishing Club, operating on 200 hectares of land. However,
the contribution of proximate Indigenously managed lands towards
supporting this private business is totally ignored and locals are de-
prived of any benefits that flow from that business. Similarly, there is a
zinc-lead McArthur River Mine, operating for the past> 20 years.
Although, the mine has established a monetary trust for the community,
there is actually significant erosion of peoples’ cultural and spiritual
interests in the landscape which has lead to serious socio-ecological and
economic conflicts (Kerins and Green, 2019).

Indigenously managed ~17,000 km2 land under the ALT and other
IPAs affords rich diversity of flora and fauna with hundreds of natural
water springs apart from cultural and spiritual sites (Sangha and Lynch
,2019), which ensures an array of ecosystem services (climate mitiga-
tion, water regulation, habitat for biodiversity, etc.) for the local,
Australian and global public but without much benefit to the land-rich
but financially-poor Borroloola community itself.

The current situation in the gulf and the main town of Borroloola is
illustrative of several remote communities in northern Australia, de-
manding recognition of the role of local communities in managing their
natural resources and maintaining knowledge and skills that help
people to deliver ecosystem services for the wider public.

2.2. Asia: ‘Ganga’ basin in north India

2.2.1. Background
‘Ganga’ is not just a river but a lifeline for about 500 million people

(Sanghi and Kaushal, 2014) and has been the origin of beliefs, cultures
and lifestyles in India (Kumar, 2017). Its resources have shaped the
social and economic structure of people living in and outside the
Gangetic basin that covers a total area of 2.5 m km2 (Singh, 2008). In
2008 Ganga was declared the national river of India. Accredited to
Ganga’s sacred status, cultural and aesthetic values, the river is called
‘Mother Ganga’.

Ganga is a transboundary river, covering large areas of India and
Bangladesh – it originates in Gangotri and flows into the Bay of Bengal
(Fig. 3a). The river and its basin supports diverse terrestrial, riparian
and aquatic ecosystems including several unique floral and faunal
species and local and Indigenous cultures in the region (Nale et al.,
2017). This diversity exists because the Ganga flows through different
biogeographical zones i.e. Himalaya, Gangetic Plains and Coasts. De-
pendence of people on Ganga varies in these three zones. In Himalayas,
people are not directly dependent on the river while in Gangetic Plains
and Coasts they are for sustenance and livelihoods.

The Indo Gangetic basin (here on called Ganga basin) is one of the
most densely populated as well as one of the most productive agri-
cultural areas of the world (Kumar et al., 2006; Erenstein et al., 2010).
Rice, wheat and sugar cultivation is a primary source of income along
with small-scale livestock, vegetables, horticulture production systems,

and tourism that are all dependent on natural resources (Ambastha
et al., 2007; Keil et al., 2016).

2.2.2. Peoples’ cultural values and traditions, and land rights
Ganga river holds a high religious and spiritual value in Hindu re-

ligion, along with other beliefs (Fig. 3b–d). Many cultural and religious
values of the river are reflected in the ancient Indian scriptures such as
Vedas and Puranas. As Ganga is considered ‘Mother Goddess’, several
stories are popular of her journey from heaven to earth; one of the most
famous is that she came on earth to reduce the suffering of people and
to grant them Moksha i.e. salvation. Every year, several festivals and
days are dedicated to celebrate the holiness of the river and its con-
tribution to humankind (Fig. 3b, c). Apart from religious pilgrimage,
Ganga and its tributaries also host various types of tourism activities
such as rafting, boating, angling, and camping. The tourism activities
provide the alternative livelihood opportunities to the local commu-
nities. Most importantly, the river supports significant agricultural
economies in the whole basin for providing the most fertile soils in the
world and freshwater for cultivation. Along with fishing and irrigation,
the river is a main mode of transportation for local communities as well
as for commercial purposes (Kumar, 2017).

Indigenous peoples’ land rights are limited in India with many
newspaper reports available online indicating violation of local rights in
favour of development (Jacquelin-Andersen (2018) – The Indigenous
World 2018). However, in the Himalayan area of Ganges, laws prevent
non-domiciles from buying land especially where Indigenous commu-
nities reside, other than for the purpose of building houses. Some of the
state-wise Acts such as The Agricultural Land Ceiling Act (1961) limits
the area owned by a landowner to reduce the economic inequalities,
and the Forest Right Act (2006) allows tribal communities and forest
dwellers to access forest resources. However, local communities have
lost many of their land rights after declaration of protected areas and
developmental activities such as construction of hydropower plant
(Grumbine and Pandit, 2013). Due to government support for devel-
opment and infrastructure, often Indigenous rights are threatened.

2.2.3. Key issues and challenges
The major issues for conserving the Ganga basin to continue provide

services for the locals, as mentioned above, include dense human po-
pulation, rapid unplanned development for growing economy, pollu-
tion from domestic and industrial sources, multiple stakeholders with
different priorities, high dependence and little or no effective regulation
mechanisms. These issues are aggravated by poverty, lack of economic
opportunities, and casteism leading to inadequate rights and distribu-
tion of resources for the majority population.

Pollution from industries and domestic resources, excessive use of
pesticides and fertilizers in agricultural systems, and livestock disposal
and drinking are degrading the quality of water in the river. Strong
religious beliefs attached to Ganga such as cremation on its banks and
immersing of ashes after cremation, dumping prayer ritual (puja) ma-
terial from houses and temples that includes pictures, flowers, sugar,
flour, milk, colours, cloths, and plastic, is another source of pollution to
the river (Rai 2013). Ganga hosts millions of tourists, both recreational
and religious, every year. Most of the tourism activities are unregulated,
unorganized, and exert increased pressure on already sensitive and
vulnerable natural system.

Overexploitation of Ganga’s resources leading to loss of habitat for
many fauna species as well as people’s values and livelihoods at a fast
rate raises serious concerns for policy development and implementation
to manage the current resources and develop sustainable solutions.

Accredited to marketization and new easy access to remote areas
has resulted in over exploitation of both physical (e.g. sand, water) and
biological (e.g. fishes and forests) resources along the river. New fishing
techniques although more productive in terms of catch with less efforts,
challenge the sustainability and ecological health of the river eco-
system. The new market forces also promote the leakage of benefits to
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economically stronger outsiders.
The prevailing socio-economic situation among the regional popu-

lation is another key factor impacting resource use in the Ganga basin.
Most of the land is owned by few persons from high caste communities
while most population, belonging to lower caste, are land-less who
work as agricultural labourer, engage in fishing and other menial jobs.
Disparity in resource distribution, high population pressure and less
livelihood opportunities result in trapping the locals in the cycle of
poverty with poor living conditions (Singh et al., 2011; Ansary and
Anisujjaman, 2012).

In conclusion, local economies in the Ganga basin revolve around
the river Ganga and its resources. The growing population and rapid
infrastructural development in the region present huge challenges and
further disadvantage already marginal communities. Ganga water is
exploited and diverted for agricultural, industrial and other purposes,
resulting in myriad of problems that adversely impact on locals’ health,
cultural and religious beliefs. Regretfully, the reputation of a millennia-
old revered iconic river is severly damaged.

To address these issues, the Government of India has established a
National Mission for Clean Ganga (NMCG) in 2011, with an investment
of USD 3 billion in 2016 for the River Ganga project to be finished by
2018, but the outcomes are yet to be seen as on March 2019.

2.3. Pacific Island: Bua province, Vanua Levu Island, Fiji

2.3.1. Background
Throughout Oceania, many Indigenous communities hold a holistic

worldview of the inseparability between nature and people
(Friedlander, 2018). Hauòfa (2008: 39) captures this ideology in the
following quote “Oceania is vast, Oceania is expanding, Oceania is hos-
pitable and generous, Oceania is humanity rising from the depths of brine

and regions of fire deeper still, Oceania is us.” Located within the South-
west Pacific Ocean, Fiji is comprised of 332 islands, stretching across
18,270 km2. The population of Fiji is around 884,887 (Fiji Bureau of
Statistics (FBoS), 2018), with Viti Levu (10,388 km2) and Vanua Levu
(5587 km2) being the two largest and most developed islands.

Many Indigenous communities in Pacific Island Countries hold a
wealth of knowledge about their local ecosystems and how to manage
them. Owing to their ongoing interaction with mangroves, Fijians hold
valuable insights into managing these environments and their resources
(Johnston, 2014, 2015). The Bua province, a case study here, is one of
Fiji’s fourteen provinces on western Vanua Levu Island (Fig. 4). Bua
province covers an area of 1378 km2 and is home to an extensive ma-
ture mangrove area (Nair, 2004). The 2017 census indicated that the
province is home to 15,466 people (FBoS, 2018), of which Fijian iTaukei
(Indigenous Fijians) are the dominant population and there is a small
proportion of Fijian-Indians as well (Bakker, 2014).

2.3.2. Peoples’ cultural values and traditions, and land rights
iTaukei communities value mangrove ecosystems for a range of

cultural, socio-economic and environmental reasons. Mangroves pro-
vide habitat and nurseries for juvenile fish, mudcrabs and various other
fauna species (McLeod and Salm, 2006). They act as a natural buffer
between the land and sea, which helps to protect the coastline against
storm damage, extreme weather events and rising sea levels (Chong,
2014). Mangroves can also filter sedimentation and run-off, reduce
erosion, and sequester immense amounts of carbon (Agrawala et al.,
2003; Atwood et al., 2017; Blankespoor et al., 2017). In many coastal
and rural communities throughout Fiji, mangroves are used for fire-
wood, building products, art and traditional garlands. Goods and ser-
vices provided by mangrove ecosystems also facilitate socio-economic
growth in iTaukei communities for both subsistence and financial

Fig 3. The Ganga river and its values. a) The path of river Ganga and the Gangetic basin. b) Religious tourism both for people living in the basin and outside. c)
People worshiping (performing ‘arti’) ‘Ganga Mata’ on the river banks. d) Angling in the river for livelihoods.
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purposes. For example, it is a common tradition for Fijian women to go
out together collecting mudcrabs to sell at the markets or to other
people within their village, which contributes to social cohesion and
well-being for iTaukei communities.

Many villages within the Bua province have similar management
techniques for protecting mangroves and associated coastal resources.
The most commonly cited technique was the implementation of ‘Tabu’
areas. Tabu areas are essentially protected areas in which local people
are prohibited from collecting resources for a certain period of time.
This can apply to a particular part of land or sea, or a specific species
which may need to be preserved for consumption in an upcoming
ceremony (Siwatibau, 1984). The specific rules around this are usually
decided at a community meeting led by the Ratu, village Chief. The
traditions and customs around this practice vary between villages. For
example, in Bua village, when someone in the village passes away, a
tabu is put in place on certain mangrove and reef areas for 100 days.
This means that for 100 days, no one is allowed to collect crabs, fish or
any resources from these specific areas. In Koroinasolo village, a tabu
was put in place by the Ratu after locals expressed concerns about de-
clining crab and fish populations during a community meeting.

Another common management strategy is the process of knowledge
transmission. Typically, the knowledge on mangrove ecosystems is
passed on by parents and grandparents. One participant in this research
emphasised “we have always had constant reminders from our grand-
parents and parents and ancestors to look after the mangroves.” Friends
were also reported to teach how to utilise mangrove resources. Through
this knowledge sharing, the majority of locals pass on the importance of
mangroves to younger generations.

In Fiji, iTaukei people have customary ownership of wetland areas
where management needs to abide by traditional customs and meet the
social, economic and cultural needs of communities (Ellison, 2009).
Tribal lands and coastal waters are interpreted as a single unit called
‘vanua’, which can also be divided into multiple clans (yavusa) and
family groups (mataqali) (Long, 2017). Each vanua has a Chief who
holds ownership and responsibility over the land, water, resources and
people within it (Cooke et al., 2002). For iTaukei people, the concept of
vanua symbolises the interconnectivity of community and the en-
vironment, in which nature is perceived as part of the self (Long, 2017).

2.3.3. Key issues and challenges
In urban areas of Fiji such as Suva, Savusavu and Labasa, extensive

mangrove areas have been cleared because of rapid population growth
and the use of mangrove forests for expansion and waste disposal
(Veitayaki et al., 2017). Intertwining stressors from logging, over-
fishing, industrialisation, agriculture and pollution have contributed to
loss and damage of these ecosystems (Gilman et al., 2006; Kainuma
et al., 2010; Bhattarai and Giri, 2011). The tourism industry has also
had a considerable impact on mangroves and associated coastal re-
sources due to the concentration of tourism development in coastal
zones (Xie et al., 2013). Climate change also threatens the future status
of Fijian mangroves communities, especially with rising sea levels and
the increase of extreme weather events. In rural parts of Fiji such as
Bua, mangrove communities are abundant and in most areas remain
relatively untouched.

In terms of resources in the Bua province, locals have observed a
decline in mudcrab and fish populations over time due to local people
or outsiders cutting mangroves down, and damage from extreme
weather events such as cyclones. As a result, the locals either travel
further out or spend more hours of the day searching for mudcrabs and
other resources. Participants in this research expressed concerns as they
were struggling to find a sufficient amount of resources for subsistence
and income. This is a key challenge for Indigenous and local commu-
nities living in rural parts of Fiji, particularly as there has been an in-
crease in the number of rural households experiencing poverty over
time (Narsey, 2012).

In the Bua province many people perceive mangroves as ‘govern-
ment property’ and believe a license is required to cut down mangroves
which ‘belong’ to the government. Yet the law states that a licence is
required only when cutting down mangroves for commercial reasons.
There are no laws preventing the mangroves from being cleared for
subsistence purposes (IUCN, 2013). The Forest Decree (1992) entails
provisions for saving of customary rights in forest areas which includes
the right to hunt, fish and collect fruits and vegetables growing wild, as
well as cutting or removal of forest products for domestic use without
the requirement for payment of fees or royalties. This could potentially
indicate a lack of communication between government and local
communities on their rights around natural resources access and usage
of local mangrove ecosystems.

Fig. 4. Map of Vanua Levu, Fiji Islands showing key village sites: Bua, Dalomo, Denimanu, Koroinasolo, Navunievu and Tiliva.
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Interacting with and utilising mangrove ecosystems is a part of ev-
eryday life for many coastal and rural communities throughout Fiji.
Through traditions and customs, local people have sustainably man-
aged these resources over time to support their livelihoods. Growing
development challenges and climate change pose threats to mangrove
communities and the livelihoods of those who depend on them. Results
from this case study suggest a lack of governance is one of the key issues
for mangrove access and usage. An improvement in communication
between government and local communities could lead to more sus-
tainable outcomes which benefit both the ecosystems and local people.
External assistance with mangrove replantation and management in
villages that have experienced significant mangrove loss and damage
could also be beneficial. However, failed external projects in the past
highlight that better planning and collaboration with local communities
needs to go into these projects in order to produce sustainable outcomes
in the long-term.

3. Summary of all case studies

Land rights vary from one country to another, with strong entitle-
ments in the Bua province of Fiji, the Gulf country in the NT, and
somewhat risky rights in the Ganga basin of India due to development
pressure (Table 3). A commonality among all case studies was In-
digenous and local peoples’ poor economic situation. Lack of local
governance and peoples’ role in decision-making, exploitation of re-
sources by the commercial enterprises and depriving locals of their
share are the other common issues.

Contributions of conservatively managed Indigenous and local lands
to the regional and global public are critical and substantial, including
regulation of climate and water, protection of water and biodiversity
resources, and supporting diverse economies among all the case studies.
To date, many of these ES are not appropriately recognised let alone
their quantification for the selected case studies. To guide sustainable
and equitable development accounting for, that includes quantification
and distribution of, ES at a local/regional scale is the first-step.
Currently, there are very few realised land/sea-based economic op-
portunities that recognise or support conservative use of land by locals.

In contrast, over-exploitation of natural resources is particularly
prevalent in the Ganga basin, India and the Gulf region, NT where
commercial companies reap the financial benefits without offering due
shares to the local communities (Table 3).

4. Discussion and conclusion

Many Indigenous and local communities hold unique values for
their natural systems that enable them to conserve and manage those
systems through engaging in various cultural practices and norms as
demonstrated in our three case studies. Peoples’ diligent management
and conservative use of natural systems delivers a range of ecosystem
services which are important for the wider regional and global public
(de Groot and Ramakrishnan, 2005; Ramakrishnan et al., 2005; UN,
2009). Yet, Indigenous and local communities obtain little or no benefit
or even recognition for their contributions to maintaining such eco-
system services (Sobrevila, 2008; Duchicela et al., 2015; WRI, 2019;
Russell-Smith et al., 2019a; Sangha et al., 2018). In contrast, natural
resource-based commercial businesses use or exploit the resources,
which exist due to conservative practices of local and Indigenous peo-
ples, and earn monetary profits with little consideration of those com-
munities. They contribute to the plight of already marginal commu-
nities – a typical situation across the Asia Pacific, particularly evident in
our case studies of the Gulf region in the NT and the Ganga basin of
India.

Failure of our modern economic approaches to embrace the im-
portance of nature’s services for supporting human living is a main
reason contributing to the quandary of local communities and ex-
ploitation of natural resources to date (Costanza et al., 1997, 2014;

Daly, 2013, 2015). Lack of consideration of a sustainable scale and
equitable distribution of benefits from natural systems are the other key
factors. Currently, none of the big corporates account for the cost of
externalities that they cause to the local environment and people for
exploitating natural resources (Trucost, 2013). Local social, historical,
and political issues, lack of appropriate land rights, and governance
procedures further complicate the situation that prevails in many al-
ready marginalised local and Indigenous communities across the globe
(Sobrevila, 2008; UN, 2009).

Colonisation is another common perversive factor that has con-
tributed substantially to the disintegration of Indigenous and local
community practices globally (Archer et al., 2019; UN, 2009). All the
three case studies were colonised by British over a significant period of
time: India over> 200 years, Fiji > 100 years, and Australia> 150
years with colonial rules and regulations that continue to exist even to
date (Kerins and Green, 2019; Tharoor, 2017). Undeniably, colonisa-
tion has appallingly disturbed local socio-cultural fabric, economies,
exploited local resources and ruined local knowledges and capabilities –
a detailed account is provided by Tharoor (2017) in his book on In-
glorious Empire.

In India, local and Indigenous communities were stripped off their
lands, forced to cultivate the crops the rulers wanted, and to pay heavy
taxes during the British colonial rule (Tharoor, 2017). Traditional
communal systems were abolished. Despite India’s independence for
the last> 70 years, the legacy of British rule still remains in the form of
continuation of pre-colonial policies, and hence exploitation of local
communities (Verghese, 2015, 2018). Typically, there is a lack of will to
reform those policies and implement appropriate land rights. In addi-
tion, non-existence of mechanisms requiring equitable distribution of
benefits further contributes to the suffering of local and Indigenous
communities (Shiva, 2016).

The NT in Australia is the exceptional territory/state where
Indigenous people have inalienable freehold rights to land through
Aboriginal Land Trusts (under ALRA 1976) but these Trusts are estab-
lished under the Commonwealth Government which is predominantly
guided by the rules and regulations established by the majority ruling
non-Indigenous people. Each ALT actually encompass separate clan
areas which are bulked together simply for easy governance (Altman
et al., 2011; Altman, 2014; Kerins and Green, 2019). Whereas, before
colonisation the clans managed their areas with well-defined bound-
aries, duties and customs. The traditional owners of those lands now
find it difficult to follow those customs due to amalgamation of clan
lands and a mix of rights (James et al., 2019). Moreover, many people
now live in community towns instead of their own homelands (Archer
et al., 2019). This entire process has disturbed peoples’ traditional
knowledge and capabilities, which is now requiring time, efforts, and
investment to empower communities so people can regain control of
their lands and local economies.

In comparison to the other two case studies, Indigenous peoples in
the Bua province of Fiji are relatively secure in terms of stronger land
rights and access to resources. This stems from early decisions made by
the First Governor of Fiji, Sir Arthur Gordon, who was adamant in
ensuring the country did not suffer from colonisation in the same way
that it had impacted parts of Africa, Australasia and the Caribbean
(Chand, 2007). With intentions of protecting Fijian culture, Gordon
banned the sale of Fijian land to foreigners and rejected land claims
from white settlers (Firth, 2012). iTaukei communities’ rights to land
are secured through customary title under the Native Land Act and their
traditional fishing rights are protected by the Fisheries Act (Lal, 2002).
However, complex land ownership arrangements have meant that Indo-
Fijian and iTaukei women are disadvantaged when it comes to land
access for food production (Singh-Peterson and Iranacolaivalu, 2018).
Despite their prosperity in land tenure and access to resources, Fiji’s
postcolonial voyage has been far from smooth-sailing. The country has
endured challenges in adapting to the political and institutional struc-
ture of a Western societal model, with particularly stagnant economic
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growth (Rodd, 2016). Since gaining independence in 1970, poverty
levels in Fiji have been increasing with one in four Fijians unable to
afford minimum living requirements in 1990/91, which then rose to
one in every three in 2002/03 (Chand, 2007).

The major concerns – lack of recognition of Indigenous and local
peoples’ rights, unregulated and exploitative use of resources, and in-
equitable distribution of benefits – are common among all the three
case studies except for relatively secure landrights in Fiji. The key
question is how to address those concerns so we can support Indigenous
and local peoples to sustain earth’s natural resources for the greater
public benefit.

Local Governments recognising and respecting Indigenous and local
peoples’ rights is the first step to enable people to manage their lands as
they want to, followed by developing local governance structures by
genuinely engaging with people and considering their aspirations and
cultural responsibilities (Russell-Smith et al., 2019a). Details of local
governance principles, particularly to govern common natural re-
sources as is the case in many communities, are beautifully laid out by
the Nobel Laureate, Prof Ostrom (1990). Those principles can be
adapted to local conditions to better manage and govern natural re-
sources owned by the Indigenous and local peoples across various
states.

For sustaining the use of natural resources, a transformative set of
national- and local-scale policies and procedures are necessary that
ensure strict regulatory mechanisms and fair distribution of benefits.
These can include safe resource use and extraction limits, obligatory
social license, financial liability for negative externalities, and tax/levy
on the corporate sector while establishing stringent limits of sustainable
scale. Conservatively managed Indigenous and local lands require ap-
propriate economic mechanisms for supporting locals to continue their
practices. Globally, the monetary mechanisms such as Payments for
Ecosystem Services (PES) – beneficiary pays the service provider – are
well recognised at various local scales (Forest Trends et al., 2008;
Farley and Costanza, 2010; UN, 2016; Barton et al., 2017; and several
case studies by TEEB (2019)). In addition, establishing mandatory offset
mechanisms for the corporates can also help to equitably distribute
monetary benefits among the local and Indigenous communities.

A prime example of an effective PES scheme in northern Australia is
government’s Emissions Reduction Fund (ERF) supporting carbon
abatement through ~30 carbon enterprises, worth ~AUD 40million per
annum, on Indigenous lands (Russell-Smith et al., 2019b). Carbon in-
come further enables local Indigenous communities to be on country,
and to learn and practice their traditional customs and knowledge.
Commonwealth funded ‘Working on Country’ programs particularly for
supporting IPAs also represent PES to some extent (although, the ser-
vice providers are not fully/directly credited for the provision of any
specific ES). At international scale, REDD+ (Reduced Emissions from
Deforestation and Forest Degradation, with enhanced community
benefits) program that aims to reduce emissions, conserve carbon
stocks, and promote sustainable management of forests in developing
countries (https://www.unredd.net/about/what-is-redd-plus.html)
serves a good example. Despite several examples of PES projects
worldwide, relatively few recognise and support the efforts of In-
digenous and local peoples with some exceptions as reported by The
Nature Conservancy (2006), Forest Trends et al. (2008), and TEEB
(2019).

PES is highly relevant for the Pacific Island communities such as Fiji
where locals have contributed relatively little to the current changes in
climate in contrast to that from several developed countries; yet
Islander communities bear the brunt of climate change for experiencing
frequent floods, storms and cyclones resulting in the loss of their
homelands (Wing, 2017). Undeniably, the developed world owns a
much greater share of climate change. Establishing common trust/
bonds such as sovereign green bond in Fiji to mitigate and adapt to
climate change can help local communities to be resilient (https://
cop23.com.fj/fiji-launches-first-emerging-market-green-bond-third-

world/). Such green bonds and PES mechanisms offer feasible pathways
to equitably compensate marginal Island communities which then will
enable people to adapt with climate change as well as to continue de-
livering ecosystem services for the wider public. However, we ac-
knowledge that PES schemes need to be implemented with caution, in
consultation with local and Indigenous communities applying trans-
parent and accountable mechanisms (for details see Muradian et al.,
2013; Schomers and Matzdorf, 2013).

Overall, there are significant opportunities for mitigating environ-
mental damage, sustainably managing natural systems to continue de-
livering ecosystem services for the wider public while supporting live-
lihood options for local communities. These will further help to address
various United Nations’ Sustainable Development Goals, particularly
reducing poverty; enhancing good health and well-being; supporting
direct work and economic growth; reducing inequalities; developing
sustainable cities and communities; and climate action (UN, 2016). As
Veit and Ding (2016) advocate, application of PES schemes rewarding
Indigenous and local communities for promoting sustainable use of
resources is a feasible rational economic approach for development.

Using three case studies from Australia, India and Fiji, we present a
case to support and reward the local and Indigenous communities
through establishing common funds, green bonds, and PES schemes to
promote conservative use of natural resources that leads to greater
ecosystem services contributions for the well-being of regional and
global public.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.ecoser.2019.100991.
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