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ABSTRACT

Safe drinking water and effective sanitation is a basic human right. The health of
Aboriginal and Torres Strait Islander Peoples living on traditional Country in remote
Australia can be supported or undermined by these essential services. Despite global
and Australian commitments to the Sustainable Development Goals, water and sanita-
tion service levels have regularly been identified as unreliable, unsafe, and of a lower
standard than non-Indigenous and non-remote settlements. This research sought to
identify the optimal conditions to enable consistent delivery of safe water and sanitation
in remote Indigenous communities of Australia. Using a combination of literature
reviews, interviews with key stakeholder groups and applied research findings, key
conditions for improved water and sanitation outcomes were identified. These included
technology for water and sanitation that is fit for purpose, people and place; capacity-
building, training and ongoing support for local Indigenous service operators; and that
all personnel involved in delivery require a level of cultural competency to the local and
Indigenous context. These findings are intended to contribute to informing more sus-
tainable water and sanitation outcomes in Indigenous communities.
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1. Introduction o o
Improved drinking water and sanitation stan-

Connection to Country (traditional estate) is core to
the holistic view of social and emotional well-being
of Aboriginal and Torres Strait Islander Australians
(also respectfully referred to as Indigenous
Australians in this article) (Rigby et al. 2011).
Living on and connecting to Country extends
beyond cultural contexts for Aboriginal and Torres
Strait Islander Australians to provide positive physi-
cal and mental health outcomes (Green and
Minchin 2014; Lyons and Barber 2021).

It is imperative for the health of community resi-
dents who live on Country that essential services,
notably water, sewerage and power, are available and
functional (Creamer and Hall 2019; QPC 2017). As of
the 2016 census, approximately 18.4% of the
Indigenous Australian population live in discrete
remote or very remote communities (hereafter
referred to as remote Indigenous communities)(ABS
2016). As safe drinking water and effective sanitation
(sewage management) constitute a basic human right,
it is therefore essential to consider how to ensure
sustainable and consistent delivery of these in remote
and very remote communities (Hall et al. 2021b;
Productivity commission 2021a; Beal 2017).

dards across Australia should align with the
Australian Government’s commitment to attain
the Sustainable Development Goals (SDGs),
including realising SDG 6 ‘to ensure water and
sanitation for all’ (United Nations 2015). Despite
this pledge, service levels in remote communities
have been noted to be at a lower standard and
suffer more major disruptions than in non-
Indigenous communities of a similar size and
location and in urban areas (Productivity com-
mission 2016, 2021a; Beal et al. 2019). Many
services in remote areas have been recorded as
not meeting basic regulatory requirements nor
the Australian Drinking Water Guidelines
(ADWGQG) (AECOM 2010; ABS 2007;
Productivity commission 2016). Poor water, sani-
tation and hygiene-related issues have been iden-
tified as contributors to inequitable health
outcomes in these communities for several dec-
ades (Ali, Foster, and Hall 2018; Bailie et al. 2010;
Pholeros, Rainow, and Torzillo 1993; Hall et al.
2017). Indeed, the Australian Government’s
voluntary review of its status of attainment of
the UN Sustainable Development stated that:
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“rural and remote communities in particular may not have
the same level of access to water and sanitation services as
urban centres. This is particularly the case for remote
Aboriginal and Torres Strait Islander communities and can
have important flow on effects to health outcomes.”

(Australian Government 2018, 50).

It has been repeatedly documented that improve-
ments to the supply and use of water and waste-
water services are needed in remote Indigenous
communities and are the responsibility of state
and Territory governments or their sub-regional
agencies (Hoverman and Ayre 2012; Ross et al.
2014b; Jackson et al. 2019b; Beal et al. 2019,
2020; Hall et al. 2017). The 2020 review of the
National Water Initiative, a collaborative initiative
of national water reform between state and
Territory government, stated that a renewed
National Water Initiative should include
a commitment to ‘ensuring access to a basic level
of service for all Australians, including for safe
and reliable drinking water’ (Productivity commis-
sion 2021b, 11).

There are significant public health benefits from
adequate water and sewerage services, yet progress
towards eliminating the gap in health equity
between  Indigenous and  non-Indigenous
Australians has not been on track. This is despite
the consideration of the ‘Closing the Gap‘ in
Indigenous equity agenda of the past decade
(NIAA 2021). The recently-revised Closing the Gap
agenda sets a stronger ambition; there is now
a specific priority focus on remote community infra-
structure including ‘essential service provision to
Aboriginal and Torres Strait Islander communities,
including water and sewerage * (Australian
Governments and the Coalition of Peaks, 2020,
86b(i)).

In response to this context, this research sought
to integrate and build on previous work to identify
the required conditions, in terms of structure,
resources and other aspects, for consistent delivery
of safe water and sanitation in remote Indigenous
communities of Australia and to highlight some of
the complexities around meeting those conditions. It
was written by authors working and researching in
complementary areas within the field of water and
sanitation services in remote Australia. Australia’s
commitment to attaining the SDGs, particularly
SDG 6, provides a strong driver for water utilities
and other relevant agencies and decision makers to
explore how they can contribute to improving water
services in remote Indigenous communities in
Australia and potentially in similar settings outside
of Australia. This research is provided to contribute
to that guidance.

2. Methods

This research is based on the analysis and synthesis
of existing literature including commissioned reports
by the collaborating authors. In the interest of
informing implementation of on-ground water ser-
vices, four social research projects relating to water
and sanitation issues and services in remote
Indigenous communities in Australia were co-
analysed. These were conducted variously by the
authors between 2016 and 2019. In bringing
together this collation, the commissioning organisa-
tions and their data were protected while the pub-
licly-relevant findings were able to be shared. These
complementary projects included a review of prio-
rities for meeting water, sanitation and hygiene
needs (Hall et al. 2017), a trial of effective co-
development models for management
(Jackson, Stewart, and Beal 2019a; Jackson et al.
2019b; Beal, Gurung, and Stewart 2016; Beal et al.
2018), identification of opportunities for an urban
utility to contribute to improving remote water ser-
vice outcomes (ISF-UTS & QUU 2017), and an
exploration of roles and opportunities for the
Australian water industry in ensuring safe water
services in remote settings (Abeysuriya et al. 2019).
The four projects were funded diversely from inter-
nal university funds, commissioned by water agen-
cies, and funded by the Australian Research Council.
This synthetical approach enabled a public sharing
of the restricted access report findings while main-
taining the commercial-in-confidence arrangement
by the commissioning agency of some of the reports.
This was considered by the authors to be of value to
the user-focused audience of this journal.

water

The research scope of these projects covered the
Northern Territory, Queensland and Western
Australia as this encompasses the greatest propor-
tion of the remotely-located Indigenous commu-
nities in Australia (Commonwealth of Australia
2017). The social research projects were compliant
with each collaborating university’s Human
Research Ethics Committee approval requirements,
including maintenance of anonymity to protect the
confidentiality and privacy of research participants
(UQ #2016001540; UTS #ETH18-2599; and GU/
ENG/15/14/HREC). In combination, the intervie-
wees in the projects included representatives from
water service providers, federal, state and local
governments, peak bodies, local community, aca-
demic institutions and Indigenous organisations.
The authors of each of these four projects provided
a reanalysis of the interviews with a range of key
informants who all had experience in delivering
water services to remote communities (see
Table 1). This meant that the collaborating authors



Table 1. Details of interviews from which the synthesis was
drawn.

Interviewee No. interviews
affiliations (time frame) Source
Priorities for State and 17 (January- (Hall et al.
meeting territory February 2017)
remote water, government 2017)
sanitation and agencies;
hygiene water utilities;
needs under Indigenous
UN SDG6 organisations;
research
organisations;
non-
government
organisations.
Identification of ~State 10 (late 2017)  (ISF-UTS &
opportunities government QUU 2017)

for an urban
utility to
contribute to
improving
remote water
service
outcomes
Assessment of

agencies; peak
water bodies

Water managers, 21 (June 2016- (Jackson,

current water technicians, January 2018) Stewart,
management and others and Beal
approaches involved in 2019a,
and water Jackson
identification management etal. 2019b,
of barriers to from Beal,
collaborative government, Gurung,
management utilities, and Stewart
of water in industry, non- 2016, Beal
remote government et al. 2018)
Indigenous groups and
communities communities

Compilation of ~ Urban water 2 (late 2018 to  (Abeysuriya
opportunities utility; mid-2019) et al. 2019)
for the Indigenous
Australian resource
water agency
industry in
remote
settings
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did not have access to social research data from
a different university’s project that, furthermore,
responded to different initial research questions.
To integrate data in this restricted setting,
a synthesising tool was developed by adapting the
‘Social, Technical, Environmental, Economic and
Political’ (STEEP) framework (Morrison 1992), shown
in Table 2. The reanalysis was achieved by each lead
author separately re-examining their social research
data from their respective projects through the analy-
tical lens of the STEEP framework. This enabled each
researcher to identify the nature of issues raised in their
research interviews with respect to values and meanings
and the infrastructure life cycle around water services.
The outputs were shared among collaborating authors
to enable a collaborative view of the emerging results
through the lens of the STEEP tool. De-identified
quotes were included to illustrate or elaborate the find-
ings as relevant. The interview quotes do not have
specific details regarding location and date to adhere
to ethical clearance requirements to protect the identity
of responding organisations and individuals and thus
protect the commissioned reports. Furthermore, the
quotes are used to illustrate an issue that was raised
by multiple respondents. Given the synthetical
approach, the total interviews and representatives
from each sector could not be meaningfully quantified.
The literature review included targeted academic,
grey and white literature gathered through
a combination of keywork searches on journal data-
base searches and the shared libraries of the collabor-
ating authors, as well as new publication alerts. To
enable coherent presentation of the findings from the

Table 2. STEEP framework for interrogation of existing social research projects (adapted from (Morrison 1992).

Meanings/Values

Planning and Installation

Operations & Maintenance
Repairs and Replacements

Social ® Values and taboos around drinking water ® How are decisions made? Who is @ Issues around operator skills and

and sanitation?

involved?

capacities

® Staff retention issues

® How people engage with the infra-
structure (use/abuse, maintain)

® Emergency response — who and
how?

® What access to support networks

Technological ® Views about convenience, safety, dignity, ® What was the process for selecting ® Performance/ Service delivery stan

reliability, ease of maintenance

from options? dards

® Appropriateness of technology choices ® Quality/Quantity
(for situation and operator)? ® Reliability of service

Economic ® Valued enough to pay for (water/ sanit ® Economic analysis of costs, affordability?
(resources and ation)?
constraints)
Environmental ® Environmental issues of concern to ®
stakeholders (]
Political/legal/ ® Preferences about power and influence °
institutional ® Views about what ‘should’ happen .

Source water quality

Effluent discharges

Drivers, Approval process, Standards
Ownership of infrastructure

® What happens when there are sig-
nificant/major failures?

® Decision making regarding replace-

ment vs repair?

Who pays for the service delivery/

replacements/major repairs?

Funding, costs

Impact on waterways

Groundwater resources

Who holds responsibility  for

operations?

Compliance (monitoring, reporting)?

® \What are the regulatory require-
ments re upgrades etc.
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Water Quality
and
Quantity

Technology
and
Operations

Management,
Governance
and Financing

Mutual
Learning

Figure 1. Resulting themes from analysis of literature and social research on conditions for sustainable remote water provision.

literature review and the social research, they were
grouped under sub-headings, and arranged under the
four themes reported in the Results section.

3. Results and discussion

Synthesis of the social research projects and literature
through the application of the STEEP tool resulted in
the identification of four broad themes of relevance to
conditions for attaining sustainable outcomes: water
quality and quantity (incorporating contamination,
palatability and consumption); management, govern-
ance and financing (incorporating standards and
costs); technology and operations; and mutual learning.
These results are displayed and summarised visually in
Figure 1 and are detailed in an integrated manner with
the discussion and relevant literature to expand on the
themes. The themes were presented visually in this
integrated manner in recognition that all occur in
combination and influence the surrounding themes.
For example, drinking water quality outcomes are
influenced by the treatment technologies available
(and functioning) in a given community, and that the
governance of the water services influences both the

physical outcomes (through available technologies) and
the social outcomes (including the support for water
operators who are often isolated from colleagues).

Key points under the findings are illustrated with de-
identified quotes from the social research interviews con-
ducted with representatives from federal, state and local
government, water utilities, local community and
Indigenous organisations. This section concludes with
a discussion on how these conditions could be implemented.

4, Water quality and quantity

Interviewees within the social research described
a range of issues associated with supplying water of
adequate quality and quantity that meet the drinking
water guidelines as well as the needs of remote
Indigenous communities. These included source
water quality issues related to microbial and chemical
contamination, and challenges for water service pro-
viders in building understanding of water supply
sources and water use patterns that limit the ability
to maintain water security. The respondents also
documented how long-term water security issues are
exacerbated in a changing climate due to unreliability



of seasonal rainfall and increasing intensity and fre-
quency of extreme weather events (Jackson et al.
2019b; Hall and Crosby 2020).

4.1. Water contaminaion

Drinking water supplies in remote Indigenous com-
munities are at risk of both microbial contamination
and chemical contamination by naturally occurring
elements in deep artesian (bore) sources (Hall et al.
2017). The naturally occurring chemical contaminants
found in the drinking water, including arsenic, cad-
mium, nitrates, uranjum and barium which tend to
increase towards inland Australia, can require the
installation of advanced water treatment technologies
due to the health risks from high concentrations (Hall
et al. 2017). Poorly maintained drinking water infra-
structure was linked to heightened risk of water con-
tamination, described as:

“It’s quite chronic in cases ... [because] storage tanks
[are] ... rarely replaced . .. They’re going to rust; they’re
going to corrode ... Water supplies are 100% a [health]
problem” (Indigenous organisation representative).

4.2. Water palatability

Issues of palatability and aesthetics were also noted in
communities reliant on bore (ground) water, a key
water source in remote Australia, and desalinated
water. There are implications for infrastructure main-
tenance as well, both at the household level and the
water system (Anda and Dallas 2005), described by an
interviewee as:

“Hardness and total dissolved solids ... generally
salinity ... pH is actually slightly too low ... iron,
a little bit of manganese ... the consequences [on the
water are a lack of lather] in terms of washing, [a
build-up of scale] in terms of appliances”

(Water utility representative).

In response to palatability issues, many Indigenous
community members prefer to drink rainwater from
household tanks rather than ‘town’” water supplied by
service providers. Indeed, a study of drinking water
preferences in four remote communities indicated
that rainwater was the primary drinking water
source for over a third of participating households
(Beal et al. 2019). The reasons for this preference
ranged from unacceptable odour and taste of treated
(chlorinated) water, concern regarding chemicals
being added for treatment, and a lack of trust that
town water was potable- due in part to a high num-
ber of boil water alerts in some communities. The
majority of people whose primary drinking water
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source was rainwater did not treat their water; of
those who did, boiling was the preferred method
(Beal et al. 2019). Although rainwater can be
a preferred source for taste, the associated health
risks from long-term tank storage and lack of treat-
ment was a concern raised especially by the govern-
ment and local service providers (Hall, Selvey, and
Go Sam 2018; Aldirawi, Souter, and Beal 2019).
Additional implications for health arise in cases
where soft drinks are consumed in preference to
water (Hall et al. 2017).

4.3. Water consumption patterns

There is documentation of high household and com-
munity-level water use in remote communities, yet
limited analysis of actual patterns of water use to
distinguish between behaviours and infrastructural
issues, including leaks (Beal et al. 2018). Up to 75 per-
cent of consumption has been identified as used for
outdoor purposes (Beal, Stewart, and Larsen 2014;
Beal et al. 2019). This is in contrast to water use out-
doors constituting 25 percent of total household water
consumption in urban areas such as Sydney (Sydney
Water 2019). The key drivers of high outdoor water
use beyond leaks include dust control from roads and
yards in areas with large unvegetated areas, cooling of
the roof, yard and driveway to create an evaporative
effect during hot weather, washing down boats and
fishing or hunting equipment, physical amenity such
as gardening, and social amenity including sorry
camps (funerals) and extended family gatherings
(Beal 2017).

Efforts to monitor and understand water con-
sumption- especially to identify leaks- are often con-
strained by available baseline consumption data
across seasons and populations. These data are
required to effectively target water management stra-
tegies at the community level (Beal, Gurung, and
Stewart 2016; SACOSS 2020). Interviewees observed
that most communities do not have automated dis-
aggregated metres and rely on manual metre reads.
These are often conducted in an ad hoc manner, and
high-level assessments based on the community sup-
ply metre are used instead to estimate average per
capita use (Christie 2010; Beal, Gurung, and Stewart
2016). This average can vary significantly from actual
consumption values as communities and households
are diverse in the number of permanent and visiting
occupants.

A lack of understanding of drivers of water con-
sumption can lead to inaccurate targeting of water use
(Ross et al. 2014b; Beal et al. 2018). In the social
research, interviewees identified the value of improved
technologies for metering and monitoring household
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water use to inform infrastructure planning and stra-
tegies for engaging communities in water conservation
activities. One stated:

“Smart meter or near real-time data allows us to
identify leaks, we notify housing, housing is able to
get work orders out and leaks are fixed”

(Water utility representative).

Reliance solely on quantitative water consumption
and quality data may not provide the required under-
standing of the context of household and community
water use. Ross et al. (2014b) detailed how smart
metering complemented by social engagement and
qualitative data can enable demand management pro-
grammes to be targeted more effectively to the local
context rather than a standard promotion of lower
water consumption practices.

5. Management, governance and financing

Arrangements for accountability, planning, finan-
cing, administering, regulating and monitoring
were identified in the interviews and literature as
key aspects for enabling long term sustainable out-
comes (Ross et al. 2014a; Jackson, Stewart, and Beal
2019a; Jackson et al. 2019b). These detailed how the
complexity of roles and responsibilities, government
funding priorities, water service provisions to public
housing residents and land tenure arrangements
have contributed to confusion and inefficiencies
that undermine sustainable water services. Key
issues raised by interviewees related to this complex-
ity and confusion in standards for essential water
services and in the cost of remote water services.

5.1. Essential service standards

Under the Australian Constitution, state and territory
governments are required to provide residents with
municipal and essential services (Australian
Government 2010). The legacy of forced removal
from traditional lands to missions (reserves) resulted
in many Indigenous communities now being located
on the outskirts of townships. This has meant that
Indigenous communities can be excluded from service
provision through state or local government oversight
or provided with different essential services to those
provided to non-Indigenous communities (Wensing
2015; SACOSS 2020). One interviewee said:

“Whereas any other [non-Indigenous] town in the state
has the capacity to get a question answered or has access
to their data on water quality as a citizen of the state,
Aboriginal people in Aboriginal communities do not”

(Water utility representative).

The inconsistencies in service provision for Indigenous
communities were described in a review by the
Australian Government (2010). The review identified
arrangements for water and sanitation services in
Indigenous communities in Australia as ‘complex and
inconsistent’, with some funding arrangements ‘(equat-
ing to) lower standards of service than that provided to
non-Indigenous Australians living in communities of
similar size and location’ (Australian Government
2010, 210). These arrangements create ambiguity for
Indigenous communities regarding which agency is
responsible for delivering services within their commu-
nity. One interviewee stated:

“... It is amazing how many different agencies can say
‘this isn’t my problem, it’s the (Department of
Housing)’, then the (Department of Housing) says ‘it’s
not my problem, it’s the (Department of Water)’. .. and
it just leads to confusion and inaction. It’s not clear”

(Water utility representative).

5.2. Cost of remote water services

Many remote Indigenous communities are almost
completely dependent upon government for services
and local economic activity, including employment
and development opportunities (Moran 2016; Ross
et al. 2014b). A majority of the community population
live in public or social housing managed by govern-
ment or community housing providers (Productivity
commission 2016). Water services are typically
included as part of rental agreements with no con-
sumption charges for water use or individual water
metres installed on public housing (Ross et al. 2014b;
NOUS Group 2017; Beal et al. 2018).

Provision of housing services in remote Indigenous
communities involve a significant and unavoidable
revenue-cost shortfall by the service providers, driven
predominantly by the significantly higher costs for
servicing remote communities (SACOSS 2020).
Maintenance and repair activities in remote
Indigenous housing often ranges between 1.4 and 4.5
times the cost of equivalent activity in ‘mainstream’ or
urban public housing, and can be reportedly up to 47
times higher for specific items (NOUS Group 2017).
Cross-subsidisation is enabled in some jurisdictions
for state-wide sustainable outcomes to compensate
for the higher costs (NOUS Group 2017).

Complex reporting and maintenance processes
can result in long lead times for repairs and fixing
leaks, and also create confusion around responsi-
bilities (Hoffmann 2001). A ‘siloed’ approach to
management across agencies without integrated
place-based solutions risks issues being overlooked
(Jackson et al. 2019b). Funding for appropriate
levels of public housing maintenance was raised as



a key issue and barrier to effective household water
management in the interviews. One interviewee
stated:

“The public housing maintenance budget per house-
hold is very small given the relative costs of labour
and providing maintenance services in remote
communities”

(Indigenous organisation representative).

In response, improved coordination in property man-
agement and tenancy management was identified by
interviewees as providing the greatest potential for
positive gains.

At a community-scale, land tenure is important
for sustainable outcomes, including for water ser-
vices. Under current Australian law, any permanent
fixtures on land are the property of the landholder
(QPC 2017). Service providers require clear tenure
arrangements in place to provide certainty for their
ongoing investments and activities relating to service
provision (Creamer and Hall 2019). However, land is
usually held collectively by residents of remote
Indigenous communities, with an Indigenous orga-
nisation or Traditional Owner acting as trustee (QPC
2017). This can lead to diverse processes for service
providers to secure tenure, compared to processes in
non-Indigenous resulting  in
a complexity of tenure arrangements that vary
between and within the various jurisdictions
(Wensing 2015). Separate native title interests over-
lay tenure across many remote Indigenous commu-
nities, potentially adding further confusion (QPC
2017).

communities,

6. Technology and operations

Sustainable water services are reliant on functional
technologies — namely technological infrastructure
that is designed, installed and operated to meet water
quality and quantity requirements (Ross et al. 2014a).
Challenges described by the interviewees and in the
literature related to the selection of technologies
appropriate to people, place and purpose, ensuring
adequate skills and capacity for operation and main-
tenance, and compliance with the Australian Drinking
Water Guidelines (Hall et al. 2021Db).

A positive example of these considerations is seen
in the ‘Safe and Healthy Drinking Water’ pilot pro-
gramme in some of the outer Torres Straits islands. It
was co-designed and managed by state government
agencies with responsibility for health, infrastructure,
water and Indigenous partnerships, the local
Indigenous  council and the island-based,
Indigenous water operators (TPHS 2017). Existing
water treatment infrastructure was reviewed then
improved for suitability for the location and purpose;
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minor infrastructure improvements were implemen-
ted; and water operators were supported through
tailored training and long-term mentoring. The out-
comes of the pilot included reduced drinking water
contamination and increased operator skills and
knowledge (Hall et al. 2021a). The importance of
such technologies that are fit-for-purpose, people
and place was repeatedly raised by the interviewees,
such as:

“A lot of the communities have good quality drinking
water, at least initially . . . we often quickly see a lack of
maintenance, meaning that everybody goes back to
using their old water source- because the big fancy
system doesn’t work”

(Research representative).

This focus on a bespoke water and sanitation system
has been more recently recognised by Infrastructure
Australia’s 2021 plan that calls for utilities to:

“genuinely commit to delivering fit-for-purpose, fit-
for-place and fit-for-people water services to
Australians living in remote and isolated commu-
nities ... through approaches that recognise and
respond to the unique conditions in these parts of
the country”

(Infrastructure Australia 2021, 11).

The current lack of tailored approaches was described
in the interviews as potentially having arisen from
system designers from urban water treatment and
supply options not considering the whole-of-
community perspective and setting that includes
remotely located staft and fluctuating population size
during cultural gatherings. This can lead to water
technologies and practices being introduced in remote
Indigenous communities which may not be ideally
suited. One interviewee stated:

“We need to come up with a much more tailored
approach. If we’re going to put infrastructure in, we
really need to think about what capacity is there to
operate and maintain it? And if there’s a shortfall, how
do we help to meet that?”

(Federal Government representative).

The social research highlighted that decisions regarding
water infrastructure can often made by engineering and
technical officers who may be constrained by a funding
environment that preferences capital expenditure and
large infrastructure projects. This is in contrast to
small-scale, locally relevant and collaborative water
management activities that can also build capacity
within communities (Jackson, Stewart, and Beal 2019a).

Without close engagement with community mem-
bers, the resulting infrastructure was noted at times to
be inappropriate for cultural norms, dignity and social
practices that were not identified by the implementers
or service providers in advance. This was described as:



194 N. L. HALL ET AL.

“ ... They [utility providers] spoke to people about
them, then put them in. But people didn’t use them
because they felt really conspicuous because they were
outdoors, and everyone could see when they were
going to the toilet and this was culturally uncomfor-
table ... You need to talk it through properly with
everyone”

(Federal Government representative).

Gaining a clear and deep understanding of the local
context was detailed by interviewees as essential for
service infrastructure, including monitoring technolo-
gies. They detailed that this required concerted and cul-
turally appropriate consultation to ensure the
technologies are desired, understood and used by resi-
dents with the capacity to maintain systems with long-
term relevance, described as:

“[A] very important lesson in the context of what
I observe ... is that you can develop your own view
of what the problem and what the solution is. But if
you don’t take the time to listen and unpack it all you
can find that you have your own way of thinking and
it’s not necessarily taking the whole situation into
account”

(Project management representative).

7. Mutual learning

Water service provision and management in remote
Indigenous communities typically operates from
a non-Indigenous, technocratic perspective. This has
limited appreciation of Indigenous perspectives of
water that connect people integrally to their environ-
ment (Jackson et al. 2019b). This was described by one
interviewee as:

“You can’t ignore the fact that you can provide the
hardware, you can teach people to wash their hands
and all of that, but at the end of the day it’s a Western
practice in a Western model that’s been inflicted on
Indigenous people, and they’ve been forced to accept
it. It kind of assumes that there is no place for
Indigenous ways”

(Indigenous organisation representative).

In recent years, there appears to be a growing appre-
ciation by non-Indigenous Australians regarding
Indigenous ways of managing water (Jackson and
Moggridge 2019; Berry et al. 2018). Literature
describes opportunities for mutual learning and shar-
ing of Indigenous and non-Indigenous worldviews
relating to the management of water resources, cul-
tural values and water services, potentially resulting in
different but more appropriate outcomes (Nelson,
Godden, and Lindsay 2018).

Aligned with this growing respect and considera-
tion for Indigenous ways of knowing and doing is an
appreciation of and the cultural competency to

respond to Indigenous history, cultures and contem-
porary social dynamics. This is identified in the litera-
ture as key to achieving alternative and sustainable
arrangements for essential services delivery (Hunt
2013). Interviewees reiterated that where minimal
training of non-Indigenous staff in cultural awareness
occurred, community engagement was often con-
ducted in culturally insensitive ways. The importance
of comprehensive cultural training and ongoing learn-
ing was outlined by an interviewee:

«

‘... you’re well-meaning, maybe, but not necessarily
conscious of where your thinking is coming from. Or
where your prejudice is coming from which might
just be not being aware of people’s systems and their
strengths”

(State/Territory government representative).

Partnership-building in improving sustainable out-
comes for essential services in remote Indigenous
communities was identified as critically important,
yet strict project timelines and high rates of staff turn-
over can limit or inhibit partnership building (Jackson
et al. 2019b). Interviewees suggested that remote out-
comes were often compared to urban delivery, rather
than the higher costs and other aspects reflecting
unique and expected differences to urban customers.
This comparison with ‘city costing’ was reflected by an
interviewee as:

“Engaging with a number of individual customers is
expensive and complex ... Partnering with other
organisations who want to achieve other benefits in
communities, like adult education etc., where the
activities are complementary. Building a relationship
with customers is one of the benefits for us”

(Water utility representative).

Despite the intention for authentic dialogue and colla-
boration regarding water management, the outcomes
can be limited where local communities are cognisant
that governments have the power to influence the flow
of funds and opportunities into the community
(Jackson et al. 2019b). This was described by an inter-
viewee as:

“Don’t underestimate the fear within remote commu-
nities, of the ‘State/outsiders’ wanting to take-over
control. It took us a long time to get over it with the
(Indigenous) councils we have been dealing with.
Some initially refused our support because they feared
the State wanted to take over their services”

(Government agency representative).

In contrast, literature documenting initiatives that
built sector capacity for locally controlled collabora-
tion and partnership through ‘learning by doing’ can
contribute to mutual learning over time (Jackson et al.
2019b; Beal et al. 2018; Hall et al. 2021Db).



8. Implementation of these conditions

These documented conditions highlight possible
opportunities for water services utilities and state
and Territory governments to initiate a range of
engagement values and approaches with Indigenous
communities. Utilities working with Indigenous com-
munities could ensure that initiatives are based on
trust, integrity, collaboration and partnership- as out-
lined within the discussion of mutual learning. These
can be supported through the relevant state or
Territory government agencies through initiatives
including regulatory changes and subsidy design and
introduction. A long-term perspective should be taken
to ensure a legacy in the community of strengthened
capacity to achieve strengthened water service out-
comes - including under the renewed National
Water Initiative. Remote Indigenous communities
must be recognised and respected as key client-
partners with agency, and utilities and government
agencies should approach initiatives with an orienta-
tion for mutual learning.

The approaches to implement these values could be
through advocacy, research and knowledge support,
and direct engagement for on-the-ground initiatives.
Initial starting points could include building relation-
ships and opening dialogue with key stakeholders,
including Federal Government departments deliver-
ing the UN Sustainable Development Goals and
Closing the Gap initiatives, and state and territory
governments that are responsible for water and sanita-
tion delivery. Acquiring a mandate and legitimacy to
be involved in remote Indigenous community services
beyond utility core business is recommended, as well
as identifying and securing long-term funding.
Through cultural competency, utilities could build
the necessary capacities and organisational attributes
for making a positive contribution towards safe water
and sanitation outcomes in remote Indigenous
communities.

9. Conclusions

Safe drinking water and effective sanitation is not
provided equitably to all Australian households and
does not always meet basic human rights or regulatory
standards. For those living in remote communities,
this lack of essential services contributes to the gap
in health outcomes between Indigenous and non-
Indigenous Australians. To contribute to closing this
gap, this research identified four key conditions
(themes) to support consistent and sustainable deliv-
ery of safe water and sanitation in remote Indigenous
communities of Australia. The themes emerged from
employing the STEEP tool to effectively enable
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findings from four relevant projects to be synthesised
and presented together- thus providing a richer set of
data including from projects that were published as
commercial in confidence.

The first condition was that water potability and
palatability needs to be ensured. Currently, water quality
can be affected by microbial and chemical contamina-
tion, water can be unpalatable, and the security of water
sources can be compromised by changing climatic con-
ditions. Secondly, adequate funding for water and sanita-
tion services is required to cover the higher costs of
remote water services and ensure appropriate and
prompt response rates for maintenance and repair.
Furthermore, the differences in land tenure and essential
service governance structures that result in complex,
conflicting or overlooked provision leading to siloed
government services and potentially unclear responsibil-
ities between agencies must be addressed. Thirdly, tech-
nology for water and sanitation that is fit for purpose,
people and place is crucial to effective and sustainable
outcomes in combination with appropriate skills and
capacities for local service operation and maintenance.
Finally, the above aspects can be better facilitated
through a respect for and understanding of cultural and
historical aspects of the communities’ competency to
respond to Indigenous history, cultures and contempor-
ary social dynamics, an appreciation and adoption of
Indigenous ways of managing water, and authentic part-
nership development of sufficient duration and
collaboration.

These above aspects are relevant to Australia’s com-
mitment to attaining the SDGs, particularly SDG 6,
and towards the refreshed efforts for meeting the
Closing the Gap targets in Indigenous equity and
a renewed National Water Initiative. The findings are
relevant to inform policy and practice to enable deci-
sion-makers and utilities to allocate adequate
resources and design appropriate processes to more
rapidly close the gap in Indigenous equity and meet
Australia’s international commitments and contribute
to building safer, healthier communities in remote
Australia.
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