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Indigenous peoples’ rights and responsibilities to water are routinely
undermined by dominant or colonial water governance systems. Although
the importance of engaging Indigenous peoples in water governance

isrecognized, few studies have assessed the extent or nature of their
participation. Here we present a systematic review of peer-reviewed
literature on Indigenous participation in dominant water governance,
analysing 226 journal articles and 183 case studies. Case studies span 15
countries, with the majority (77%) from Western settler-colonial countries.
Forms of participation differ across regions, and some decision-making
scales are better studied than others. Few participatory processes give
consideration to Indigenous values and knowledge, and even fewer
evaluate Indigenous participation, making it difficult to determine whether
such participation was meaningful. Participationininternational water
governance processes is evident but remains underexaminedin the
literature. Crucially, Indigenous peoples are influencing and reshaping
dominant water governance at all levels.

Participation is widely considered an essential tenet of good water
governance'?, with the potential of facilitating inclusion of diverse
knowledge systems and values in decision-making processes"*.In
particular, there has been increasing interest in engaging Indigenous
peoples in water-related decision-making processes®, especially as
there may be a legal imperative in certain instances to do so”®. The
growing calls for Indigenous participation have further been driven
by the recognition of Indigenous rights, reflected in the adoption of
the United Nations Declaration on the Rights of Indigenous Peoples’,
and the acknowledgement of the role that Indigenous knowledge and
values can play in water governance®'.

Efforts are seemingly underway toincrease participation of Indig-
enous peoples in water governance in several countries™ ' This is
reflected in the growing body of academic literature that documents
engagementinnumerousareas, including water rights” ¢, wastewater”,
water research’®, Indigenous knowledge', water policy settings®,
watershed management® and river basin management®. In addi-
tion, there is burgeoning literature on Indigenous water governance,

grounded in concepts of self-determination and sovereignty” ¢, Indig-
enous water justice’””® and Indigenous ontologies®*.

Despite these developments, several barriers to Indigenous
participationin dominant water governance frameworks persist'>""*",
Besides procedural barriers related to resourcing and capacity®’, domi-
nant processes disregard the inherently political nature of water, fram-
ing water governance issues as purely technicalissues® . Inaddition,
dominant processes often relegate Indigenous peoples to the status
of ‘stakeholders’, failing to acknowledge their rights and authorities™.
While there is ample literature offering ‘recommendations’ on how
water and environmental governance processes should involve Indi-
genous peoples™, no systematic review has been undertaken that
examines how and to what extent current water governance processes
have engaged Indigenous peoples.

Prior studies have conducted systematic reviews concerning Indig-
enous peoples’ engagement in climate adaptation and governance® ",
in collaborative environmental governance*, in nature conservation*,
in marine and coastal management**, and in global environmental
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Table 1| Boolean string used for search strategy

Table 2 | Inclusion criteria at screening and eligibility

Scopus (TITLE-ABS-KEY (“indigenous” OR “first nations” OR “aboriginal”
OR inuit OR maori) AND TITLE-ABS-KEY (“water polic*” OR “water
strateg*” OR “water plan*” OR “water management” OR “water
governance” OR “watershed plan*” OR “basin plan*” OR “water
reform*” OR “water resources management” OR “Water law*” OR
“water rights”)) AND (LIMIT-TO (DOCTYPE, “ar”)) AND (LIMIT-TO

(LANGUAGE, “English”))

Web of
Science

(TS=("water polic*” OR “water strateg*” OR “water plan*” OR
“water management” OR “water governance” OR “watershed
plan*” OR “basin plan*” OR “water reform*” OR “water resources
management” OR “Water law*” OR “water rights”)) AND
TS=("indigenous “ OR “first nations” OR “aboriginal” OR maori
OR inuit) and Article (Document Types) and English (Languages)

forums®. While several of these reviews include a peripheral discus-
sion onwater, systematic reviews focused solely on water governance
processes are generally limited. The few systematic reviews specifi-
cally related to Indigenous involvement in water governance have
beenlimitedinscope; forinstance, studies have examined Indigenous
involvement in source water protection in Canada and the USA*® and
theintegration of Indigenous and Western knowledge in water research
in Canada, Australia, New Zealand and the USA*. More recently,
Leonard et al.* conducted a review of Indigenous-led water research
that advocates for the ‘rematriation’ or the return of water back to
Indigenous communities, thereby highlighting key themes in Indig-
enous water governance scholarship*®.

While this study affirms the rights of Indigenous peoples to
self-determination and to govern their waters in accordance with
their own frameworks, it also recognizes the importance of examining
Indigenous participation in dominant systems of water governance,
including those that claim to be collaborative**. Dominant water gov-
ernance processes influence water policy decisions and discourse,
oftenwith directand indirectimpacts onIndigenous peoples. In many
cases, Indigenous peoples are forced to participate or respond to these
processesinorder to defend their rights and interests***°. Participation,
understood here as the way in which Indigenous peoples engage with
external actors orinstitutions, is further influenced by issues of scale.
For instance, the scale of participation can have implications on how
much power and influence actors have® . Indigenous peoples with
contextualized knowledge may be well positioned to shapelocal water
governance decisions, but may face challenges ininfluencing decisions
atbroader, jurisdictional levels®. Conversely, decision-makers operat-
ingat higher jurisdictional scales often possess the authority to shape
overarching water agendas, yet they may lack insight into how their
decisionsimpact local communities’*. Here, we systematically review
theliterature to understand how Indigenous peoples are participating,
interacting and responding to dominant water governance processes
acrossarange of geographies, scales and themes following the process
detailed in Tables1-3 (search strategy, inclusion/exclusion criteria, and
coding scheme) and summarized in Fig. 1 (flow diagram).

Results
Geographical distribution
Atotal of 226 journal articles were reviewed from which 183 unique
casestudies were extracted, spanning 15 countries (Fig. 2). 85% (n =193)
of the journal articles discussed one or more of the four countries:
Australia (n=78;35%), Canada (n =47;21%), the USA (n = 45; 20%) and
New Zealand (n =31;14%), including transboundary examples. These
countries, oftenreferred toas CANZUS, are settler-colonial states where
Western colonization resulted in permanent settlement and displace-
ment of the Indigenous population. Case studies followed a similar
distribution, with the highest numbers from Australia (n = 57; 31%),
Canada (n=32;17%), the USA (n=27;15%) and New Zealand (n =19;10%).
Fourteen (n =14; 6%) articles discussed six transboundary case
studies, all along the USA-Canadaborder. These transboundary case

Full-text
eligibility

Abstractand
title screening

Inclusion criteria

In English X X

Explicitly discussing issues of or related to X
water governance

Explicitly discussing Indigenous peoples or X
their knowledge and values.

Published in a journal article

Distinct example or case study of Indigenous
participation or inclusion in dominant
processes for water governance

Example must be related to real-life policy

Example must demonstrate Indigenous X
peoples engaging or responding to an
external actor

studies discussed Indigenous participation within the Great Lakes**™’,
the Columbia River Basin®~®, the Rainy Lake®*, the Yukon River basin,
between Yukon and Alaska®*®, the Coast Salish region®® and the Inter-
national Joint Commission®’.

In addition, 19% of journal articles (n =43) discussed 38 distinct
case studies from South America, with Chile having the highest number
of both journal articles (n =15) and case studies (n =10). Outside of
this, there were three isolated examples of Indigenous participation:
of the AinuinJapan®, Indigenous peoples in New Caledonia®® and the
Saamiin Sweden’.

Bibliometrics

Journal representation. The articles were represented in 106 dif-
ferent journals across various disciplines, from water resources and
hydrology to law, social sciences and human rights. The greatest
number of articles were published in the International Journal of
Water Resources Development (n =11) and Water (n=11), followed by
the Australasian Journal of Water Resources (n =10).

Year of publication. The articles ranged from 1980 to 2023. Notably,
80% of the articles (n=180) reviewed were published in the past
10 years (2013-2023).

Indigenous participation in dominant water governance
processes by geography

Most participatory processes were generalized or undefined, with
participation types clustered in distinct geographies. While not-
ing the challenges and limitations of coding complex processes of
participation (Table 4), case studies did highlight trends in terms of
how Indigenous participation is reflected or discussed in the existing
literature. In particular, notable variation was observed in both the
type and thematic focus of participation across different geographical
contexts (Table5).

Inmany case studies, the type of participation was either unspeci-
fied, generalized or a policy engagement process (n =43;23%). These
examples were most prevalent in Australia (n =16) and Canada (n =12).
Another 23% of case studies discussed legal engagement processes
(n=42), such as lawsuits, court proceedings or settlements. Many
of these were from the USA (n =19). An additional 16% of case studies
focused on Indigenous partnerships and collaborations (n =29), pre-
dominantly in Australia (n =14) and Canada (n = 8). In the USA, there
were two examples of partnerships: one of the Lummi Nation within
the state of Washington”, and one along the Colorado River”.

Several case studies discussed Indigenous participation in the
form of resistance and political mobilization, such as protests (n =30;
16%). Among these, 83% (n =25/30) were from South America. Case
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Table 3 | Coding scheme

Variables used to code journal articles Coding

1. Reference (authors, year, title and journal) -

2. Geographical area Deductive

3. Are Indigenous peoples the focus of the study? (Y/N) Deductive

4. What thematic focus or issue of water governance are Open code
Indigenous peoples engaging in?

5. What case study or example is discussed? -

6. How are Indigenous peoples participating? Open code

7. Who are Indigenous peoples participating with? Open code

8. At what scale is the participation taking place? Deductive

9. Does the literature discuss details about the Deductive
participation? (Y/N)

10. Does the literature evaluate the participation? (Y/N) Deductive

11. Are Indigenous values, norms or methods used in the Deductive
participation process? (Y/N)

Variables used to code case studies

1. Case study details Open code

2. What thematic focus or issue of water governance are Open code
Indigenous peoples engaging in?

3. How are Indigenous peoples participating? Open code

4. Who are Indigenous peoples participating with? Deductive

5. At what scale is the participation taking place? Deductive

6. Are there details about the participation? (Y/N) Deductive

7. Are Indigenous values, norms or methods used in this Deductive
participation process? (Y/N)

8. Is there an evaluation of the participation? (Y/N) Deductive

9. Paper detailing the evaluation (cross reference to paper) -

studies of recognition followed (n = 25;14%), and these were pre-
dominantly from Australia (n =15). Several of these discussed how
colonial water laws and policies have made provisions for Indigenous
peoples and their interests, but in most cases there was little context
provided as to howIndigenous peoples’ active involvement led to this
recognition, or whether this recognition was beneficial to Indigenous
peoples’ self-determination.

Moreover, 13% of case studies were coded as ‘representation’
(n=24;13%), whereby Indigenous peoples were provided a seat in
colonial water governance bodies. Representation was the main
form of participation in transboundary case studies, for example in
the Great Lakes, where Indigenous peoples were given representa-
tive seats on the Great Lakes Indian Fish and Wildlife Commission™,
the Great Lakes Science Advisory Board” or the International
Joint Commission®.

Eight per cent of the case studies discussed the inclusion and
application of Indigenous peoples’ knowledge and values in water
policies or laws (n=15; 8%). These were concentrated in New Zealand
(n=5), Australia (n=4) and Canada (n=4). In New Zealand and
Australia, case studies discussed initiatives to identify or map cultural
values or cultural flows in water bodies, for instance the Cultural Health
Index” 7, Murihiku Cultural Water Classification System’” and the
National Cultural Flows Research Project’®®"%°, Cultural flows refer to
water entitlements owned and managed by First Nations communi-
ties in Australia often for their cultural and social use. Meanwhile, in
Canada, case studies dealt with the application of Indigenous prin-
ciples, values or knowledge systems'®***"%2, The one transboundary
case study that dealt with Indigenous knowledge inclusion discussed
consideration of Indigenous knowledge in the governance of the Great
Lakes within Canada'®®. A small number of case studies discussed

Records from databases
Scopus (n =1,229)

Web of Science
(n=587)

Duplicate removed
" (n=475)

Records screened
(n=1,341)
Records excluded
(n=2818)

—

Articles reviewed
(n=523)

Articles excluded
(n=300)

Eligible articles

(n=223)

Manually added
articles (n = 3)

Complete list of
articles
(n =226)

\

Case studies extracted
(n=183)

Fig.1|Flow diagram of systematic review. PRISMA-style flow diagram showing
the systematic literature review process, across four-phases: identification,
screening, eligibility and inclusion.

negotiation processes (n=10; 5%), referring to processes that led to
some form of agreement oraccord. These overlapped with several legal
engagement case studies. An even smaller number discussed formal
consultation processes (n = 8;4%), which were often legally required
as part of environmental impact assessments or permitting for dams
or mining projects.

Figure 3 shows the distribution of the participation types across
differentgeographies, with percentages calculated asafraction of the
total of participation type.

Most of the participation took place around the thematic issues
of colonial water rights and laws. The case studies discussed a vari-
ety of thematic issues, with the majority focusing on water rights
and water laws within colonial processes (n=40; 22%). These exam-
ples were concentrated in the USA (n=17). Case studies on general
water issues or water governance followed (n=36; 20%), with the
majority from Australia (n = 22) discussing how colonial water laws
and policies included Indigenous peoples. In addition, 15% of the
case studies focused on extractive projects, including dams and
mining (n = 28), around half of which were situated in South America
(n=15). Thiswas followed by case studies around specific water bodies,
rivers and lakes (n =22;12%), many of which were concentrated in
New Zealand (n =11). Case studies examining drinking water or
source water protection (n =15;8%), a majority of which were in
Canada (n=10).

Indigenous knowledge and values are considered in very few par-
ticipatory processes. Out of 183 case studies, 19% (n =34) indicated
that Indigenous values or knowledge were considered in the partici-
pation process (Table 5). Most of these examples were from Australia
(n=13)and New Zealand (n = 11). While several of these examples were
also coded as ‘inclusion of Indigenous knowledge’ for the type of par-
ticipation, there were other types of participation, such as partner-
ships, that considered Indigenous values.
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Distribution of articles and case studies

Case studies

Australia®
Canada

USA

New Zealand
Transboundary (Canada-USA)
Chile
Bolivia
Guatemala
Brazil

Peru
Mexico
Colombia i
Sweden =
France (New Caledonia
Japan

SRBR2BOEENG s w=

Distribution of case studies

77%

C

CANZUS South America

21% 2%

Others

Case studies

® Articles

NS

O &
&o@&e‘(\ Q;: & &
P

Fig. 2| Geographical distribution of journal articles and case studies. Transboundary case studies (USA-Canada) are reported as a separate category and are not

included inindividual country totals.

Given that such a small percentage of case studies considered
Indigenous values based on the documented literature, itis likely that
dominant processes of water governance continue to view water pri-
marily as a resource that can be technically managed and controlled.
Thisis at odds with how many Indigenous peoples may view water?’>%,

There was limited description of participatory processes, and even
fewer studies evaluated them, with most evaluations conducted
in Australia. In only 55% of the case studies (n =101), a description of
the process of Indigenous participation was provided. Among these,
approximately a quarter (n =27) included some form of evaluation.
Most evaluations were from studies conducted in Australia (n =13),
followed by Canada (n =5), and were generally limited to a few sen-
tences about the process (Supplementary Section 8). No consistent
framework guided these evaluations, making it challenging to assess
the evaluationitself. There was only one case study where Indigenous
peoples took partin the process of evaluation, namely the evaluation
of the Murray Darling Basin Plan*"%,

Indigenous participation in dominant water governance

by scale

Indigenous participation is commonly reported at the local scale,
particularly in South America, predominantly at the provincial
scale in Canada, and rarely documented at the international
scale. Several case studies illustrated the involvement of multiple
jurisdictional scales. Around 26% of the case studies (n = 48) involved
two or more scales (Fig. 4). Overall, about 44% of the case studies dis-
cussed Indigenous participation at the local scale (n = 81/183).In South
America particularly, 74% of the case studies discussed local-scale

participation (n =28/38). This was followed by case studies that dis-
cussed participation at the federal (n=57; 31%) and regional (n=47;
26%) scales. In addition, 23% of the total case studies demonstrated
Indigenous participation at the provincial scale (n = 42).

Notably, in Canada, more than half of the case studies demon-
strated provincial-scale participation (n =19/32), while both Australia
and the USA each had 11 examples of provincial participation. In addi-
tion, six case studies addressed transboundary-scale participation, all
of whichinvolved the USA and Canada.

Only seven case studies (n =7;4%) discussed Indigenous par-
ticipation at the international scale. These included: (1) Indigenous
participation at the 3rd World Water Forum leading to the Kyoto
Water Declaration®®>’%; (2) participation at the 4th World Water
Forum in Mexico City leading to the Tlatokan Atlahuak Declaration;
(3) The GarmaInternational Indigenous Water Declaration in Australia,
conveningIndigenous peoples fromall over the world’®; (4) Indigenous
inclusion in the 2018 Brasilia Declaration of Judges on Water Justice
at the 8th World Water Forum®; (5) the community of Carhuancho,
Huancavelica’s efforts to present their case at the Latin American
Water Tribunal®?; (6) Indigenous resistance around the Chixoy
dam in Guatemala, leading to participation at the Inter-American
Human Rights court®®; and (7) the Wayuu community’s participa-
tion at the Inter-American Human Rights Court around the Cercado
dam®. None of these examples provided any substantial details
around how Indigenous peoples participated in these processes.
Nevertheless, some of these articles did imply that international
spaces and forums have served as arenas for Indigenous peoples to
contest hegemonic water norms and to advocate for a right
to water*>%%,
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Table 4 | Definitions for participation codes

Code Definition

References

Recognition

humanity, their differences or their individuality™'

and plans, symbolically or otherwise.

Recognition refers to when certain groups are recognized’, which could be on the basis of their common

. While multiple models of recognition exist, not all

forms of recognition necessarily advance Indigenous aspirations' and can even undermine Indigenous
self-determination, especially within a settler-colonial context®*'>*, We code case studies as recognition, where
Indigenous peoples or their knowledge systems have been recognized or acknowledged in water laws, policies

McBride, 2005'%*
Coulthard, 2007°
Simpson, 2016'%
Jackson, 2018"
Taylor, 2021

Representation

example Indigenous peoples™.

Representation refers to when seats on representative bodies are reserved for members of certain groups for

McBride, 2005">*

Inclusion of Indigenous
knowledge and values

Inclusion is defined as the act of ‘including’, and there can be varying levels of inclusion. We code case studies
as inclusion of Indigenous knowledge and values, where Indigenous peoples’ knowledge systems, perspectives

Quitian and
Rodriguez, 2016

and values are explicitly considered in the participatory process.

Consultation

Consultation is a process where governments (or industry) consult Indigenous peoples, ‘through appropriate

ILO, 1989'%°

procedures’ when taking any measures that affect them'®. In this review, consultation refers to formal processes
legally required for permitting projects or conducting assessments.

General, undefined
participation or policy

engagement /156,

policies or political systems

Any form of participation which is unclear, generalized or undefined. We also consolidated this with general
policy engagement processes which can be viewed as the range of activities that can impact ‘government

Kim et al., 2023™°

Partnerships and
collaborations

All forms of participatory processes where the term ‘partnership’ or ‘collaboration” has been used.

von der Porten
etal., 2016°

Legal engagement

Legal engagement refers to processes where Indigenous peoples engage with dominant legal systems,

Gilbert, 2020™"

including in legal proceedings, litigation, settlement agreements or court cases such as around water rights or

treaties.

Negotiations

Negotiations refers to policy or legal engagement processes that lead to an agreement or accord.

Gilbert, 2020™"

Resistance and political
mobilization
mobilization, protests and marches.

Refers to all forms of movements and initiatives where Indigenous peoples contest and oppose state policies
and laws and, thus, engage in ‘created’ spaces of participation'?. Includes forms of advocacy, political

Jackson, 2018
Van Buuren et al.
2019'%°

Resistance occurs primarily at the local scale, legal processes
mostly at the federal scale, while Indigenous values and knowl-
edge are important across all scales. The types of participation
were distributed generally evenly across the different scales (Table 6).
Among the 81 case studies discussing local-scale participation, an equal
number focused on general participation or policy engagement (n =23;
28%) and resistance or political mobilization (n = 23;28%). Nearly half
the examples of representation occurred at the local scale (n =11/24).
Among the 47 regional-scale case studies, participation mainly took
the form of legal engagement (n = 15), partnerships or collaborations
(n=12) and resistance (n =11). Legal engagement was also the most
common form of participation at the provincial (n = 14/42) and federal
scales (n=25/57).

Asmentioned earlier, only afew case studies stated that they con-
sidered Indigenous values or knowledge in the participatory process
(n=34;19%), but they did so across different jurisdictional scales,
including at the international scale. In fact, at the international scale,
several studies discussed how Indigenous peopleselicited their values
and knowledge in their own declarations®">%’, Within the transbound-
ary examples, the example of the Great Lakes specifically discusses
theinclusion of Indigenous knowledge and values within Canada'®®,

Besides water rights, several issues are addressed at local and
regional scales, although multiple scales are often involved. Most
thematicissuesinvolved participation atthelocal scale (Table 6). Case
studies discussing water rights and law were prominent at the federal
(n=24)and provincial scale (n =14). At the regional scale, case studies
discussed multiple thematic issues. At the international scale, the
thematic focus was primarily on general water issues (n=4/7). More
technically oriented topics such as conservation, watershed manage-
ment, and environmental watering and environmental flows were
largely addressed at local scales.

Notably, the local scale was more thoroughly described, even
in studies that involved multiple scales. Among the case studies
that provided descriptions of participation (n =101; 55%), 45% of these

discussed local participation (n = 45) and 30% discussed regional
participation (n=30). There were three case studies that involved
the international scale, which also provided description of the
participatory process*>***’, However, these case studies involved
multiplejurisdictional scales, with the descriptions primarily focused
onthe domestic participatory process, and limited detail of participa-
tionat the international scale.

Discussion and conclusion

We provide a systematic review of peer-reviewed journal articles that
explore Indigenous participationin dominant systems of water govern-
ance. Before discussing results, we acknowledge that even areview of
theliteratureinvolving Indigenous peoples can be contentious, with the
potential for misrepresentation. For instance, readers may not appre-
ciate that this review is focused on Indigenous participation in domi-
nant water governance processes. We understand that these processes
often view Indigenous peoples as ‘stakeholders’, depoliticize water
issues and often undermine Indigenous peoples’ sovereignties and
jurisdictions®***%5, We are mindful of these concerns and undertake
thisreview not to validate dominant or colonial systems, but to critically
assess how Indigenous peoples are participatingin, or being excluded
from, such processes that claimtobejust and ‘inclusive’. Indoing so, we
hope to advance discussions of procedural and recognitional justice
as it pertains to Indigenous peoples in water governance” (see Sup-
plementary Section 4 for positionality and ethical considerations).

The type and theme of Indigenous participation depend on
context, with certain contexts being more extensively studied
than others

One of the notable findings from this review is that the type of
participation and the thematic area of participation vary by geog-
raphy. This variation likely stems from unique historical, political
and environmental contexts that shape Indigenous participationin
different regions. In the CANZUS countries, a substantial portion of
the reviewed literature highlighted the impact of colonial water laws
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Table 5 | Type and theme of participation by geography

Total Australia Canada USA New Zealand South American Other Transboundary
countries countries  (USA/Canada)

Total 183 57 32 27 19 38 4 6
Type of participation
General, undefined participation or policy 43 (23%) 16 (28%) 12(38%) 3 (11%) 5 (26%) 3(8%) 2 (50%) 2 (33%)
engagement
Legal engagement 42 (23%) 4 (7%) 4 (13%) 19(70%) 6(32%) 7 (18%) 1(25%) 1(17%)
Resistance and political mobilization 30 (16%) - 1(3%) 4 (15%) - 25 (66%) - -
Partnerships and collaborations 29 (16%) 14 (25%) 8 (25%) 2 (7%) 5 (26%) - - -
Recognition 25 (14%) 15 (26%) 4 (13%) 2 (7%) 2 (M%) 1(3%) 1(25%) -
Representation 24 (13%) 11(19%) 3(9%) 1(4%) 1(5%) 3(8%) - 5(83%)
Inclusion of Indigenous knowledge and 15 (8%) 4 (7%) 4 (13%) - 5 (26%) 1(3%) - 1(17%)
values
Negotiations 10 (5%) 2 (4%) 2(6%) 4(15%)  1(5%) 1(3%) - -
Consultation 8 (4%) 1(2%) 1(3%) - 1(5%) 5(13%) - -
Thematic issue
Water rights and laws 40 (22%) 6 (11%) 2(6%) 17(63%) 3 (16%) 12 (32%) - -
General water and water governance 36 (20%) 22 (39%) 3(9%) 1(4%) 2 (M%) 4 (11%) 2 (50%) 2 (33%)
Dams, mining and development projects 28 (15%) 4 (7%) 3(9%) 4 (15%) - 15 (39%) 2 (50%) -
Lakes or rivers 22 (12%) 4 (7%) 2 (6%) 2 (7%) 11(58%) - - 3 (50%)
Drinking water and source water protection 15 (8%) 2 (4%) 10 (31%) - - 3 (8%) - -
Indigenous knowledge and cultural values 13 (7%) 5 (9%) 3(9%) - 4 (21%) - - 1(17%)
Water quality and pollution 13 (7%) 1(2%) - 9 (33%) - 3 (8%) - -
Conservation and watershed management 12 (7%) 1(2%) 9 (28%) - - 1(3%) - 1(17%)
Environmental watering/flows 10 (5%) 10 (18%) - - - - - -
Groundwater 5 (3%) 3 (5%) - 1(4%) - 1(3%) - -
Floods 3(2%) - 2 (6%) - 1(5%) - - -
Is there a description of the participation?
Yes 101(55%) 39(68%) 12(38%) 16(60%) 10 (53%) 16 (42%) 3 (75%) 5 (83%)
Is there an evaluation of the participation?
Yes 27 (15%) 13 (23%) 5 (16%) 3 (11%) 1(5%) 1(3%) - 4(67%)
Are Indigenous knowledge and values included?
Yes 34 (19%) 13 (23%) 6 (19%) - 11(58%) 2 (5%) 1(25%) 1(17%)

The percentages reported in the table are calculated as a fraction of the total case studies within each country or region, while the percentages under the totals are calculated as a fraction of
the total number of case studies (n=183). All percentages have been rounded. South American countries include Chile, Ecuador, Peru, Bolivia, Colombia, Brazil, Mexico and Guatemala. Other

countries include Japan, France (New Caledonia) and Sweden.

and policies on Indigenous communities®***°°. These policies have
not only impacted Indigenous peoples’ ability to exercise their rights
and responsibilities towards water” but have also contributed to
water insecurity within Indigenous communities”>. However, the
way water insecurity manifests across these different contexts varies,
leading Indigenous communities to respond to and engage with each
situation in different ways. In Canada, several of the journal articles
discussed the challenges of safe drinking water provision and source
water protection, especially as Indigenous communities in Canada
continueto grapple with drinking water advisories'”*>**. Generally, the
literature from Canada described participation as a long-term policy
engagement process between First Nations and the respective govern-
ment. Collaborative participatory processes took place at the local
scale, often in British Columbia, such as in the Koksilah watershed™
and the Lower Similkameen®. In Australia, water scarcity hasbeen the
maindriver for how the government defines its overarching water poli-
cies, and the challenge has been around how to allocate scarce water
across a range of uses and users, including Aboriginal peoples. As a
result, water is a deeply political issue. Despite this, several examples

of Indigenous collaborations exist, including those with the Nari Nari
Tribal Council®'°° and the Ngarrindjeri nation®*?*7¢?8104192 The major-
ity of journal articles that provided description and evaluation came
from Australia. This does not necessarily imply that participation was
more meaningful but rather reflects the political and social prominence
of water issues in Australia.

In the USA, a substantial proportion of the literature discussed
legal engagement processes, particularly around tribal water right
and settlements. A majority of the case studies were focused on tribes
along the Colorado River Basin®'"1%’, Not surprisingly, several of the
papers were published in law journals, and the earliest paper in our
review from 1980 was also from the USA.

In New Zealand, much of the reviewed literature discussed how
the Treaty of Waitangi, signed in 1840, allowed the Maori to be the
guardians of their taonga (treasures)'’. Given this context, literature
was focused on the governance of specific water bodies, such as the
Waikato River™ ™ and the Whanganui River>5"15718,

Case studies within South America generally focused on Indig-
enous peoples’ political mobilization and activism around water issues.
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How are the types of participation
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Fig. 3| The types of participation in different geographies as a percentage of the total type. Percentages in this figure have been calculated as a fraction of the total

of that specific type of participation.

Many journal articles highlighted popular resistance movements
that arose in response to neoliberal water policies. For example in
Cochabamba, Bolivia, Indigenous groups joined urban water users
in protesting the government’s attempt to privatize the drinking
water sector?*, In Ecuador, Indigenous communities mobilized
to advocate for Indigenous water rights'***?, In addition, in South
America, Indigenous communities also engaged in international
forums including the Inter-American Human Rights Commission®®’
and the Latin American Water Tribunal*?, for example, in Peru®,
Guatemala®® and Colombia®’.

Indigenous participation is diverse and dynamic, yet dominant
colonial participation processes generally fail to include
Indigenous values

In 24% of the case studies, participation was either unspecified
or described as a dynamic, evolving process. For instance, First
Nations engaged with the Government of Canadain a cyclical process
of (in)action and response around the topic of safe drinking water'”'*,
In other instances, multiple forms of participation could be
found in the same example. For instance, the Ngarrindjeri Nation
engaged with the state legally, in a policy engagement process, and
in a partnership?'”'. Where more defined forms of participation
were noted in the literature, Indigenous peoples commonly partici-
pated through legal engagement (23%), often around the issue of
water rights and laws (22%). This was followed by resistance or
political mobilization (16%) and collaborative processes and
partnerships (16%).

Few studies considered Indigenous values and knowledge in the
participatory process (19%), and if they did, it is unclear whether this
was doneinamanner that was not extractive, and whether Indigenous
consent was present'. In addition, even fewer case studies evaluated
Indigenous participation (15%). Despite a growing emphasis onrecog-
nizing Indigenous values in water governance processes®', this review
reveals that few processes do so.

Our study also highlighted several examples of ‘created participa-
tion>** whereby Indigenous communities created their own spaces
to participate and engage with dominant or colonial governance
structures. These ‘created’ forms of participation often took place
as aresponse to the actions or decisions of the state or industry that
negatively impacted Indigenous peoples, suchas Chile’sintroduction
of the 1981 Water Code which was met with widespread opposition
and dissent from Indigenous peoples''?%, as well as the construction
of the aqueduct in Sonora, Mexico that negatively impacted Indig-
enous peoples, leading them to resist'’. In other instances, ‘cre-
ated’ participation was a result of inadequate or ineffective ‘invited
participation’. For instance, the introduction of the Safe Drinking
Water for First Nations Act in Canada was met with opposition from
First Nations, due to lack of adequate consultation and concerns
around treaty rights'*. This inadequacy of dominant or colonial
processes of participation has been frequently mentioned in the
literature?***1*°12 These created forms of participation also highlight
that, to the extent that Indigenous peoples do participate in dominant
or colonial water governance, it is quite often the result of an initial
failure to engage them meaningfully.
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Fig. 4 |Scale of participation by geography. Distribution of studies examining
Indigenous participation across different jurisdictional scales and regions. The
bar chart and table show the number of studies with Indigenous participation
described atlocal, regional, provincial, federal, international and transboundary
level for the different countries or regions. The pie chartindicates the number of
studies discussing one, two, or three or more jurisdictional scales.

Participation occurs at all scales, but unevenly studied, with
participation at the global scale remaining underexplored
Inthis review, ‘scale’ refers specifically to jurisdictional or administra-
tive scale. Investigating the scale of participation can provide insight
into where power is concentrated and where actors are better posi-
tioned to influence decisions and outcomes®""*'. However, scale is a
particularly complex and contested concept when involving Indig-
enous peoples. Indigenous peoples’ territories are not only diverse
andvariable®, but also may not align with the jurisdictional boundaries
imposed by a colonial government. Moreover, while Indigenous peoples
are often considered to operate at a‘local’ level?, Indigenous peoples
are not always acting as a local entity. For instance, in Canada, First
Nations function as governments that engage directly with the Crown
onanation-to-nation level’>. At the same time, they also have a distinct
relationship with certain territories, for instance in the Yukon, where
they have a self-government agreement'’.

Thereviewidentified examples of Indigenous participation occur-
ring at differentjurisdictional scales, with collaborative processes and
partnerships frequently reported at the local level and legal engage-
ment at the federal level. The geographic context also influences the
scale of participation. For instance, in South America, examples of
Indigenous participation were often at the local scale, whereas, in
Canada, examples more commonly highlighted engagement at the pro-
vinciallevel.Inthe USA, Indigenous participation was most frequently
observed at the federal scale. Several case studies also discussed Indige-
nous participation taking place at multiple scales within the same study.
Many of these case studies highlighted efforts of Indigenous peoples
‘scalingup’fromthelocal scale to elevate their concerns. For example,
in Ecuador, Indigenous communities organized into the Federation
of Indigenous Nationalities in Ecuador (CONAIE) to advocate for their
water rights?*'?, while, in Guatemala, they formed a regional alliance
called the Consejo Comunitario de Retalhuleu (CCR)"*. These trends

were also evident in Western settler-colonial contexts, for instance,
in Australia, where Indigenous communities formed alliances such as
the North Australian Indigenous Land and Sea Management Alliance,
Murray Lower Darling Rivers Indigenous Nations and Northern Basin
Aboriginal Nations’®,

Despite limited case studies discussing Indigenous participation
at the international scale, the literature signals that Indigenous peo-
ples have engaged in global water processes and were keenly aware
of the opportunities that participation at higher scales offered them,
evenifnot explicitly mentioned. Case studies, for instance, discussed
Indigenous participation at several World Water Forums, leading to
their own water declarations®>**’%, In addition, studies from South
Americadiscussed how Indigenous communities recognized the limi-
tations of local scales and decided to take their issues to international
forums*>'°°"°, While these studies provide evidence of Indigenous par-
ticipation at the global scale, they lack sufficient descriptions around
their participation. In the absence of this information, it is unclear
how Indigenous peoples were able to influence decision-making at
these global forums.

Although only six case studies discussed Indigenous participation
in transboundary water governance, these were more thoroughly
described than the examples of participation at the international
scale. Most of these studies have highlighted how transboundary
institutions have further entrenched settler-colonialism by exclud-
ing Indigenous communities from negotiations and decision-
making processes’*%%*,

A likely conclusion from the review is that, while Indigenous
participation is taking place at the international scale, it is not being
adequately studied and discussed. This hasimplications for our under-
standing of who has power and whose voiceis heard at higher jurisdic-
tionalscales®. Global environmental forums have generally privileged
states and multilateral organizations'™, granting them greater author-
ity and influence over discourse and norms surrounding water gov-
ernance. Although there have been efforts to broaden participation
in global spaces, Indigenous peoples continue to face challenges in
influencing decisions at this scale’. In addition, global processes may
overlook thelocalized and place-based knowledge held by Indigenous
peoples, while privileging more generalizable and decontextualized
knowledge™"*'*, Looking at the example of Indigenous peoples’ par-
ticipationin global climate governance forums, their participation has
largely hinged on their respective national governments, which means
meaningful participation can never be guaranteed due to historical
marginalization™. While this may also be the case in global water
governance spaces, this review shows that Indigenous peoples create
their own spaces for participation—even at the global scale, where
they have resisted hegemonic water norms and produced their own
water declarations.

Summary and research gaps
This systematic review provides an evidence-based review of how
Indigenous peoples have participated and engaged in dominant water
governance processes, including the jurisdictional scale at which
they participate. We reviewed 226 peer-reviewed journal articles and
extracted 183 case studies from 15 countries. Our study indicated
that most Indigenous participation in dominant water governance
systems occurs domestically, primarily at the local scale, with fewer
documented instances of participation at the global scale. While the
volume of articles on this topic has steadily increased since 2013, the
geographic scope of the research remains limited, with over 80% of
the literature originating from the CANZUS countries. There was a
noticeable lack of literature from Africa and Asia, due in part to the
review’s focus on English-language journal articles.

A considerable number of articlesincluded in our review lacked
information about the procedural aspects of participation, making
it difficult to determine whether participation was meaningful and
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Table 6 | Participation type and focus by scale

Total Local Regional Provincial  Federal International Transboundary
Total 183 81(44%) 47 (26%) 42 (23%) 57(31%)  7(4%) 6(3%)
Type of participation
General, undefined participation or policy engagement 43 (23%) 23 9 7 7 3 2
Legal engagement 42 (23%) 10 15 14 25 2 1
Resistance and political mobilization 30 (16%) 23 1" 3 1 2 -
Partnerships and collaborations 29 (16%) 16 12 6 4 - -
Recognition 25 (14%) 6 1 10 8 - -
Representation 24 (13%) 1 5 2 5 - 5
Inclusion of Indigenous knowledge and values 15 (8%) 4 4 4 5 1 1
Negotiations and agreements 10 (5%) 3 4 2 7 - -
Consultation 8 (4%) 5 3 2 2 1 -
Thematic focus
Water rights and laws 40 (22%) 12 10 14 24 1 -
General water and water governance 36 (20%) n 8 7 9 4 2
Dams, mining and development projects 28 (15%) 18 8 5 5 2 -
Lakes or rivers 22 (12%) 1 1 1 6 - 3
Drinking water and source water protection 15 (8%) 9 - 6 9 - -
Indigenous knowledge and cultural values 13 (7%) 4 2 3 4 - 1
Water quality and pollution 13 (7%) 4 3 5 6 - -
Conservation and watershed management 12 (7%) 7 3 4 - - 1
Environmental watering and flows 10 (5%) 7 4 1 1 - -
Groundwater 5 (3%) 3 - 2 2 - -
Floods 3 (2%) 2 - 1 2 - -
Is there a description of the participation?
Yes 101 (55%) 45 30 22 31 3 5
Is there an evaluation of the participation?
Yes 27 (15%) 10 9 4 1 = 4
Are Indigenous values or knowledge considered?
Yes 34 (19%) 12 n 6 n 4 1

equitable. Very few studies evaluated the participation. This high-
lights the need for research that evaluates participatory processes
that involve Indigenous peoples, especially given the growing calls
forenhanced participation of Indigenous peoples in certain spaces'”.

Therewas alsoinsufficient discussion regarding scale anditsimpli-
cations for Indigenous participation, despite an implicit recognition
of its importance. Further research is needed to explore Indigenous
participation across different scales within the same contexts.

Finally, we recognize the limitations of this research. Our search
was limited to two databases, included only English-language, peer-
reviewed journal articles and relied on keywords that may have missed
important literature from sources outside of indexed journals and
other parts of the world. Future reviews could broaden this search
to include books and grey literature, incorporate scholarship from
multiple languages and use locally contextualized terms or names of
specific Indigenous nations or tribes.

Methods

Systematic search methods minimize bias in the retrieval and review
of academic and non-peer-reviewed articles”*". Such an approach
enables critical examination of how Indigenous peoples participate
in water governance across different geographies and scales. For
this review, we followed well-established guidelines for systematic

reviews™® and drew on relevant studies exploring participatory envi-
ronmental governance approaches' to investigate how dominant
systems of water governance have engaged and included Indigenous
peoples. Dominant water governance in this review refers to colonial,
post-colonial or neoliberal governance systems that areimposed by the
dominantsociety. Our overarching research question for the reviewis:

How have Indigenous peoples participated, engaged with or been
included in dominant water governance processes?

Thus, we are specifically examining case studies of Indigenous
interactions with the state, industry or other actors in dominant
water governance processes. In doing so, we analyse the water
governance issues in which Indigenous peoples participate and the
jurisdictional scales at which this participation occurs, as the scale
of participation may determine the influence an actor has on water
governance priorities and, ultimately, on outcomes**""',

Positionality

All authors are non-Indigenous allies working on issues of environ-
mental justice and equity. Aware that our positions influence inter-
pretation, we engaged in ongoing critical reflexivity throughout the
review process. Our aimis to contribute constructively by examining
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how participatory approaches in dominant water governance fall
short of inclusivity while affirming Indigenous peoples’ rights to
self-determination and self-governance.

Definitions and key concepts

Several definitions for the term water governance exist'*°. Building on
Emanuel and Wilkins (2020)", we define water governance as the pro-
cesses, principles and institutions involved in decision-making about
the use, management, conservation and protection of water. The scope
of thisreviewis limited to freshwater systems, including surface water
and groundwater, but excludes ocean, coastal and marine governance.

For Indigenous peoples, we adopt the definition put forward by
José Martinez Cobo, the United Nation’s Special Rapporteur, where an
Indigenous personis defined as “one who belongs to these Indigenous
populations through self-identification as Indigenous and is recog-
nized and accepted by these populations as one of its members”'*.,
Thus, thisreview specifically considers examples where communities
have been specified as Indigenous, and not where populations are
referred to as local communities, tribes or ethnic minorities.

Participation is a broad concept, often understood as “a pro-
cess where individuals, groups and organizations choose to take an
active role in making decisions that affect them”'*2, For this review,
we adopted a narrower and operational definition that would enable
consistent screening and coding across a large and heterogeneous
body of literature, as well as to allow for replication. Accordingly,
we defined participation as a process involving two or more distinct
actors interacting together in a water governance process. Thus, our
review focuses exclusively on instances of Indigenous participation
that entail engagement with external, non-Indigenous actors, such as
the state, industry or other third parties, specifically in the context of
water-related decision-making. This definition includes Indigenous-led
participatory processes that involve interaction with external actors,
butitexcludes cases of Indigenous self-governance or internally driven
decision-making or management that occur independently of external
engagement. A broader definition of participation would not only have
expanded the scope but made it challenging to systematically analyse
articles with consistency. That said, we recognize that Indigenous
actors shape water governance in ways that exceed the boundaries of
our operational definition of participation.

Scale could refer to a temporal, spatial, hydrological or jurisdic-
tional dimension, or to levels within the dimension**'***** Theliterature
aroundscaleisrich with discussions around the multiplicity of defini-
tions and interpretations of scale**™'**, as well as the appropriate and
legitimate scale for governance'®. In our review, we define scale as the
jurisdictional level used by states and governments for administrative
purposes. We focus on six scales: local, regional, provincial, federal,
international and transboundary.

140

Search strategy

The search was conducted on 26 November 2023, using two main
research databases: Scopus and Web of Science. Key search terms were
employed using a Boolean search string to search English language
journal articles that included these terms in their title, keywords or
abstracts (Table1).

Thesearchresultedinatotal of1,229 results from Scopus and 587
results from Web of Science. After removing duplicates, 1,341 unique
recordsremained. These were examined to assess whether well-known
and foundational articles had been included, and a small number
of relevant articles not captured by the search were subsequently
added manually.

Screening and eligibility

The articles were screened at the title and abstract level against spe-
cificinclusion criteria (Table 2). Abstracts had to be focused on water
governance, and explicitly mention Indigenous peoples or their

knowledge. Screening was primarily conducted by one author (L.K.),
with arandom subset of 10% of the journal articles (n =134) checked
between two secondary reviewers (A.M.C. and S.W.) at the title and
abstract levels. After discussion, kappa scores reached higher than
0.7, suggesting substantial agreement'¥’.

Atotal of 523 journal articles proceeded to full text to be assessed
for eligibility.Journal articles that presented a clear example of Indig-
enous peoples’ participation, engagement or response to dominant
water governance processes wereincluded. Articles focused purely on
Indigenous water management and self-governance, Indigenous water
relations and Indigenous ontologies with no example of interaction
with an external actor were excluded. A decision tree was developed
to support consistent article selection (Supplementary Section 7).

Coding and data extraction

After reading 523 journal articles, atotal of 223 articles were considered
eligible. In addition, we manually included three additional articles
that met eligibility criteria. In total, 226 articles were considered for
coding and data extraction. As several journal articles referred to the
same case study, a total of 183 distinct case studies were extracted. The
flowchart outlining the method and steps for the systematic review is
presentedinFig. 1.

Coding for both papers and case studies was done using a mix
of both inductive and deductive approaches depending on the vari-
ables'®. Double or multiple codes were allowed for several variables.
Table 3 presents the coding scheme. The analysis took place at the case
study level where participation types, themes andjurisdictional scale
of participation were explored.

The participation processes in each case study were coded using
aninductive, open coding approach. These codes were then consoli-
datedintoaparticipationtype based on adopted definitions (Table 4).
This was an iterative process, because many existing typologies for
participation did not capture the range of participatory processes
encountered in the case studies. Case studies that suggested multiple
forms of participation were accordingly double- or multicoded. Not-
withstanding the limitations of using categorical codes for complex
participation processes, the coded studies did revealimportant trends
in how Indigenous participation is represented and discussed within
theliterature.

Case studies were coded by individual country. However, for pre-
sentingresults, some were grouped into broader regions, for example,
several countries were consolidated under ‘South America’. Three stan-
dalone studies from Japan, Sweden and New Caledonia were grouped
into the ‘Others’ category. Results were presented across the following
geographic categories: Australia, Canada, USA, New Zealand, South
America, others and transboundary. Although all transboundary cases
focused on the USA-Canada border, they were treated as a separate
category to avoid diluting the results.

Case studies were also coded for the jurisdictional scale at which
participationtook place. Forinstance, if an Indigenous nation engaged
with the national government, it would be classified as Federal. Case
studies where participation took place in multiple localities or states
would be classified as Regional, such as the Standing Rock movement
in the Dakotas®. Intotal, there were six codes for scale: local, regional,
provincial, federal, international and transboundary. Several case
studies had multiple scales.

Additional variables for which case studies were coded included
whether the case studies were described in detail, whether they were
evaluated andif Indigenous values, norms or methods were considered
in the participation process. These variables were coded as either
‘yes’ or ‘no’. This last category is separate from the studies where the
participation type was coded as ‘Inclusion of Indigenous knowledge
and values’, because there were several studies with different types of
participation, such as collaboration, that may have considered Indig-
enous values and norms.
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Limitations and scope

Despite using a systematic approach to review literature and extract
case studies of participation, we recognize the limitations of our
research. The review was limited to English-language, peer-reviewed
journal articles indexed in major bibliographic databases. This deci-
sion may have led to the omission of important case studies, docu-
mented in sources outside of indexed journals and studies from
non-English contexts.

Conceptually, we adopted a very specific definition of partici-
pation, focusing only on studies in which Indigenous peoples were
involved in dominant water governance systems and engaged with
external actors. Thisimproved conceptual clarity and reproducibility
but excluded participation occurring within Indigenous governance
systems or forms of self-governance without external engagement.

Our keyword strategy did not include the names of specific
Indigenous groups, such as the Saami, as we anticipated that terms
such as ‘Indigenous’ and ‘First Nations’ would capture a wide range
of populations. We also made a deliberate decision not to conflate
the term‘Indigenous’ with other terms such as ‘local communities’ or
‘ethnic minorities’, but this choice may haveinevitably excluded stud-
ies from contexts where certain groups are not formally recognized as
Indigenous or where there are challenges to identify and define who
isIndigenous™’.

Futureresearch could consider broadening the review by drawing
on books and grey literature, incorporating scholarship in multiple
languages and considering studies that adopt more locally contextu-
alized Indigenous identifiers, while attending carefully to how these
terms are used politically and culturally.

Data availability

Datausedtoderive theresults are available via figshare at https://doi.
org/10.6084/m9.figshare.27889074 (ref.150). Source data are provided
with this paper.
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