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Dugoo Duwalami – Heart meeting place
The central component of the artwork is the roundtable for the Great Barrier Reef (GBR) with various seats around 
the table representing various institutions involved in decision-making and management of the GBR.
The upper half of the artwork represents the extensive pathways of engagement and involvement that these 
decision-making bodies for the GBR have travelled on, prior to the seat at the roundtable.
The opaque section (top middle) represents diverse Traditional Owner groups that have not been effectively involved 
or engaged in decision-making for the GBR over a long period of time.
Once resources towards building the presence, literacy, capacity and capability of Traditional Owners within existing 
GBR management frameworks are implemented, the head of the Rainbow Serpent (Yindinji - Butchulla) is set in 
motion.
The roundtable is now complete and two-way knowledge sharing ensues, where Traditional Owner groups are 
familiar with all legislative, policy and funding frameworks underpinning management of the GBR, and the primary 
concept of connectivity from freshwater headwaters, through diverse habitats and peoples, down to the GBR (light 
blue dots) is aligned to decision-makers and decision-making for the GBR.
Dugoo Duwalami ensures improved holistic outcomes for the species, habitats and people connected to the GBR 
through truly collaborative management.



 

 

Explanatory Notes for readers of the 2022 SCS Syntheses of Evidence  
These explanatory notes were produced by the SCS Coordination Team and apply to all evidence 
syntheses in the 2022 SCS. 

What is the Scientific Consensus Statement? 

The Scientific Consensus Statement (SCS) on land use impacts on Great Barrier Reef (GBR) water quality 
and ecosystem condition brings together scientific evidence to understand how land-based activities can 
influence water quality in the GBR, and how these influences can be managed. The SCS is used as a key 
evidence-based document by policymakers when they are making decisions about managing GBR water 
quality. In particular, the SCS provides supporting information for the design, delivery and 
implementation of the Reef 2050 Water Quality Improvement Plan (Reef 2050 WQIP) which is a joint 
commitment of the Australian and Queensland governments. The Reef 2050 WQIP describes actions for 
improving the quality of the water that enters the GBR from the adjacent catchments. The SCS is 
updated periodically with the latest peer reviewed science. 

C2O Consulting was contracted by the Australian and Queensland governments to coordinate and 
deliver the 2022 SCS. The team at C2O Consulting has many years of experience working on the water 
quality of the GBR and its catchment area and has been involved in the coordination and production of 
multiple iterations of the SCS since 2008.  

The 2022 SCS addresses 30 priority questions that examine the influence of land-based runoff on the 
water quality of the GBR. The questions were developed in consultation with scientific experts, policy 
and management teams and other key stakeholders (e.g., representatives from agricultural, tourism, 
conservation, research and Traditional Owner groups). Authors were then appointed to each question 
via a formal Expression of Interest and a rigorous selection process. The 30 questions are organised into 
eight themes: values and threats, sediments and particulate nutrients, dissolved nutrients, pesticides, 
other pollutants, human dimensions, and future directions, that cover topics ranging from ecological 
processes, delivery and source, through to management options. Some questions are closely related, 
and as such readers are directed to Section 1.3 (Links to other questions) in this synthesis of evidence 
which identifies other 2022 SCS questions that might be of interest. 

The geographic scope of interest is the GBR and its adjacent catchment area which contains 35 major 
river basins and six Natural Resource Management regions. The GBR ecosystems included in the scope 
of the reviews include coral reefs, seagrass meadows, pelagic, benthic and plankton communities, 
estuaries, mangroves, saltmarshes, freshwater wetlands and floodplain wetlands. In terms of marine 
extent, while the greatest areas of influence of land-based runoff are largely in the inshore and to a 
lesser extent, the midshelf areas of the GBR, the reviews have not been spatially constrained and 
scientific evidence from anywhere in the GBR is included where relevant for answering the question.  

Method used to address the 2022 SCS Questions 

Formal evidence review and synthesis methodologies are increasingly being used where science is 
needed to inform decision making, and have become a recognised international standard for accessing, 
appraising and synthesising scientific information. More specifically, ’evidence synthesis’ is the process 
of identifying, compiling and combining relevant knowledge from multiple sources so it is readily 
available for decision makers1. The world’s highest standard of evidence synthesis is a Systematic 
Review, which uses a highly prescriptive methodology to define the question and evidence needs, 
search for and appraise the quality of the evidence, and draw conclusions from the synthesis of this 
evidence. 

In recent years there has been an emergence of evidence synthesis methods that involve some 
modifications of Systematic Reviews so that they can be conducted in a more timely and cost-effective 

 
1 Pullin A, Frampton G, Jongman R, Kohl C, Livoreil B, Lux A, ... & Wittmer, H. (2016). Selecting appropriate methods 
of knowledge synthesis to inform biodiversity policy. Biodiversity and Conservation, 25: 1285-1300. 
https://doi.org/10.1007/s10531-016-1131-9  

https://doi.org/10.1007/s10531-016-1131-9


 

 

manner. This suite of evidence synthesis products are referred to as ‘Rapid Reviews’2. These methods 
typically involve a reduced number of steps such as constraining the search effort, adjusting the extent 
of the quality assessment, and/or modifying the detail for data extraction, while still applying methods 
to minimise author bias in the searches, evidence appraisal and synthesis methods.  

To accommodate the needs of GBR water quality policy and management, tailormade methods based 
on Rapid Review approaches were developed for the 2022 SCS by an independent expert in evidence-
based syntheses for decision-making. The methods were initially reviewed by a small expert group with 
experience in GBR water quality science, then externally peer reviewed by three independent evidence 
synthesis experts.  

Two methods were developed for the 2022 SCS: 

• The SCS Evidence Review was used for questions that policy and management indicated were 
high priority and needed the highest confidence in the conclusions drawn from the evidence. 
The method includes an assessment of the reliability of all individual evidence items as an 
additional quality assurance step.  

• The SCS Evidence Summary was used for all other questions, and while still providing a high 
level of confidence in the conclusions drawn, the method involves a less comprehensive quality 
assessment of individual evidence items. 

Authors were asked to follow the methods, complete a standard template (this ‘Synthesis of Evidence’), 
and extract data from literature in a standardised way to maximise transparency and ensure that a 
consistent approach was applied to all questions. Authors were provided with a Methods document, 
'2022 Scientific Consensus Statement: Methods for the synthesis of evidence’3, containing detailed 
guidance and requirements for every step of the synthesis process. This was complemented by support 
from the SCS Coordination Team (led by C2O Consulting) and the evidence synthesis expert to provide 
guidance throughout the drafting process including provision of step-by-step online training sessions for 
Authors, regular meetings to coordinate Authors within the Themes, and fortnightly or monthly 
question and answer sessions to clarify methods, discuss and address common issues. 

The major steps of the Method are described below to assist readers in understanding the process used, 
structure and outputs of the synthesis of evidence: 

1. Describe the final interpretation of the question. A description of the interpretation of the 
scope and intent of the question, including consultation with policy and management 
representatives where necessary, to ensure alignment with policy intentions. The description is 
supported by a conceptual diagram representing the major relationships relevant to the 
question, and definitions. 

2. Develop a search strategy. The Method recommended that Authors used a S/PICO framework 
(Subject/Population, Exposure/Intervention, Comparator, Outcome), which could be used to 
break down the different elements of the question and helps to define and refine the search 
process. The S/PICO structure is the most commonly used structure in formal evidence synthesis 
methods4.  

3. Define the criteria for the eligibility of evidence for the synthesis and conduct searches. 
Authors were asked to establish inclusion and exclusion criteria to define the eligibility of 
evidence prior to starting the literature search. The Method recommended conducting a 
systematic literature search in at least two online academic databases. Searches were typically 
restricted to 1990 onwards (unless specified otherwise) following a review of the evidence for 
the previous (2017) SCS which indicated that this would encompass the majority of the evidence 

 
2 Collins A, Coughlin D, Miller J, & Kirk S (2015) The production of quick scoping reviews and rapid evidence 
assessments: A how to guide. UK Government. https://www.gov.uk/government/publications/the-production-of-
quick-scoping-reviews-and-rapid-evidence-assessments  
3 Richards R, Pineda MC, Sambrook K, Waterhouse J (2023) 2022 Scientific Consensus Statement: Methods for the 
synthesis of evidence. C2O Consulting, Townsville, pp. 59. 
4 https://libguides.jcu.edu.au/systematic-review/define 

https://www.gov.uk/government/publications/the-production-of-quick-scoping-reviews-and-rapid-evidence-assessments
https://www.gov.uk/government/publications/the-production-of-quick-scoping-reviews-and-rapid-evidence-assessments
https://libguides.jcu.edu.au/systematic-review/define


 

 

base, and due to available resources. In addition, the geographic scope of the search for 
evidence depended on the nature of the question. For some questions, it was more appropriate 
only to focus on studies derived from the GBR region (e.g., the GBR context was essential to 
answer the question); for other questions, it was important to search for studies outside of the 
GBR (e.g., the question related to a research theme where there was little information available 
from the GBR). Authors were asked to provide a rationale for that decision in the synthesis. 
Results from the literature searches were screened against inclusion and exclusion criteria at 
the title and abstract review stage (initial screening). Literature that passed this initial screening 
was then read in full to determine the eligibility for use in the synthesis of evidence (second 
screening). Importantly, all literature had to be peer reviewed and publicly available. As well as 
journal articles, this meant that grey literature (e.g., technical reports) that had been externally peer 
reviewed (e.g., outside of organisation) and was publicly available, could be assessed as part of the 
synthesis of evidence. 

4. Extract data and information from the literature. To compile the data and information that 
were used to address the question, Authors were asked to complete a standard data 
extraction and appraisal spreadsheet. Authors were assisted in tailoring this spreadsheet to 
meet the needs of their specific question.  

5. Undertake systematic appraisal of the evidence base. Appraisal of the evidence is an important 
aspect of the synthesis of evidence as it provides the reader and/or decision-makers with 
valuable insights about the underlying evidence base. Each evidence item was assessed for its 
spatial, temporal and overall relevance to the question being addressed, and allocated a relative 
score. The body of evidence was then evaluated for overall relevance, the size of the evidence 
base (i.e., is it a well-researched topic or not), the diversity of studies (e.g., does it contain a mix 
of experimental, observational, reviews and modelling studies), and consistency of the findings 
(e.g., is there agreement or debate within the scientific literature). Collectively, these 
assessments were used to obtain an overall measure of the level of confidence of the evidence 
base, specifically using the overall relevance and consistency ratings. For example, a high 
confidence rating was allocated where there was high overall relevance and high consistency in 
the findings across a range of study types (e.g., modelling, observational and experimental). 
Questions using the SCS Evidence Review Method had an additional quality assurance step, 
through the assessment of reliability of all individual studies. This allowed Authors to identify 
where potential biases in the study design or the process used to draw conclusions might exist 
and offer insight into how reliable the scientific findings are for answering the priority SCS 
questions. This assessment considered the reliability of the study itself and enabled authors to 
place more or less emphasis on selected studies.  

6. Undertake a synthesis of the evidence and complete the evidence synthesis template to 
address the question. Based on the previous steps, a narrative synthesis approach was used by 
authors to derive and summarise findings from the evidence.  

Guidance for using the synthesis of evidence 

Each synthesis of evidence contains three different levels of detail to present the process used and the 
findings of the evidence: 

1. Executive Summary: This section brings together the evidence and findings reported in the main 
body of the document to provide a high-level overview of the question. 

2. Synthesis of Evidence: This section contains the detailed identification, extraction and 
examination of evidence used to address the question.  
• Background: Provides the context about why this question is important and explains how 

the Lead Author interpreted the question.  
• Method: Outlines the search terms used by Authors to find relevant literature (evidence 

items), which databases were used, and the inclusion and exclusion criteria. 
• Search Results: Contains details about the number of evidence items identified, sources, 

screening and the final number of evidence items used in the synthesis of evidence.  



 

 

• Key Findings: The main body of the synthesis. It includes a summary of the study 
characteristics (e.g., how many, when, where, how), a deep dive into the body of evidence 
covering key findings, trends or patterns, consistency of findings among studies, 
uncertainties and limitations of the evidence, significance of the findings to policy, practice 
and research, knowledge gaps, Indigenous engagement, conclusions and the evidence 
appraisal. 

3. Evidence Statement: Provides a succinct, high-level overview of the main findings for the 
question with supporting points. The Evidence Statement for each Question was provided as 
input to the 2022 Scientific Consensus Statement Summary and Conclusions.  

While the Executive Summary and Evidence Statement provide a high-level overview of the question, it is 
critical that any policy or management decisions are based on consideration of the full synthesis of 
evidence. The GBR and its catchment area is large, with many different land uses, climates and habitats 
which result in considerable heterogeneity across its extent. Regional differences can be significant, and from 
a management perspective will therefore often need to be treated as separate entities to make the most 
effective decisions to support and protect GBR ecosystems. Evidence from this spatial variability is captured 
in the reviews as much as possible to enable this level of management decision to occur. Areas where there 
is high agreement or disagreement of findings in the body of evidence are also highlighted by authors in 
describing the consistency of the evidence. In many cases authors also offer an explanation for this 
consistency. 

Peer Review and Quality Assurance 

Each synthesis of evidence was peer reviewed, following a similar process to indexed scientific journals. 
An Editorial Board, endorsed by the Australian Chief Scientist, managed the process. The Australian 
Chief Scientist also provided oversight and assurance about the design of the peer review process. The 
Editorial Board consisted of an Editor-in-Chief and six Editors with editorial expertise in indexed 
scientific journals. Each question had a Lead and Second Editor. Reviewers were approached based on 
skills and knowledge relevant to each question and appointed following a strict conflict of interest 
process. Each question had a minimum of two reviewers, one with GBR-relevant expertise, and a second 
‘external’ reviewer (i.e., international or from elsewhere in Australia). Reviewers completed a peer 
review template which included a series of standard questions about the quality, rigour and content of 
the synthesis, and provided a recommendation (i.e., accept, minor revisions, major revisions). Authors 
were required to respond to all comments made by reviewers and Editors, revise the synthesis and 
provide evidence of changes. The Lead and Second Editors had the authority to endorse the synthesis 
following peer review or request further review/iterations. 

  



 

 

Additional Context for Question 7.3 
There is a strong desire from policy and management representatives involved in Great Barrier Reef 
(GBR) water quality management to effectively engage Traditional Owners, and more specifically, 
involve Traditional Owners towards integration of Indigenous people and knowledge into decision-
making frameworks for the GBR. This includes policy and management representatives involved in the 
development and implementation of the Reef 2050 Water Quality Improvement Plan (Reef 2050 WQIP), 
such as the Queensland Department of Environment, Science and Innovation (DESI) and Department of 
Climate Change, Energy, the Environment and Water (DCCEEW). Several avenues have been identified 
to progress this objective, including direct consultation and broader engagement via the update of the 
Reef 2050 WQIP including the representation on the Review Reference Group. It was also suggested by 
DESI, DCCEEW and the Great Barrier Reef Foundation (GBRF) Reef Trust Partnership Traditional Owner 
Partnerships team that the 2022 Scientific Consensus Statement (SCS) could provide valuable input with 
lessons from other places in Australia and elsewhere, although it is acknowledged that the SCS is 
constrained to peer reviewed published literature which may not (yet) be as applicable to this objective. 
Addressing this is a focus of the National Science and Research priorities. However, it was agreed that 
drawing on published evidence could provide useful insights from other parts of Australia and around 
the world to setting the direction for future work knowing that future work will aim to embrace 
Indigenous knowledge and knowledge systems that have a different approach. 
The inclusion of a relevant question in the 2022 SCS was viewed as part of a two-staged approach:  

1. Using the 2022 SCS to review evidence (from Australia and internationally, where relevant) of the 
success factors for greater Indigenous involvement in water quality decision making / 
management that could be applied for the management of the GBR. 

2. Using the outputs of (1) to guide policy and management and in liaison with Traditional Owner 
representatives, consider the best ways to use alternative sources of evidence in decision making 
frameworks for greater Indigenous involvement in GBR water quality management, and also 
potentially in future SCS processes. 

Only the first stage is within the scope of the 2022 SCS, and the second stage is to be progressed by 
policy and management representatives. 

The following steps were undertaken to define the 2022 SCS question: 
• Based on initial discussions with the GBRF’s Reef Trust Partnership Traditional Owner team, 

potential questions were included in the draft list of SCS questions that were distributed for 
formal consultation with policy and management, science and stakeholder representatives 
(including the Reef 2050 Reef Advisory Committee [RAC] and the Reef 2050 Independent Expert 
Panel [IEP]), November 2021. 

• Revised questions were proposed in consultation with the GBRF Traditional Owner Partnerships 
team who liaised with the Reef Trust Partnership Traditional Owner Technical Water Quality 
Group to review the questions relevant to Indigenous knowledge and involvement, January 
2022. 

• Discussions were facilitated by the SCS Coordination Team with representatives from the GBRF, 
RAC, IEP and DESI, 18 January 2022.  

• The feedback received, and input from additional meetings held with individuals in January and 
February 2022, was used to refine the question for inclusion in the 2022 SCS. 

The processes for Author Selection and the Methods for the synthesis of evidence were consistent with 
all other questions included in the 2022 SCS. These processes are considered to be scientifically robust 
and fit for purpose for the majority of questions in the SCS. However, the relatively constrained nature 
of the approach was only considered appropriate for this question in the context that additional effort 
was required by policy and management to ensure that this is only one step in a larger effort of seeking 
guidance on the success factors for greater Indigenous involvement in water quality decision making / 
management in the GBR. Recognising growing local, national and international discussions about 
Indigenous rights, free prior and informed consent, partnerships, and Indigenous self-determination, it is 
recognised that any further work must at a minimum include extensive consultation and input from 
Traditional Owners. 
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Executive Summary  
Question 

Question 7.3 What are the critical success factors for greater Indigenous involvement in water quality 
decision making in the Great Barrier Reef region? 

Background 

This question highlights the intent of the Reef 2050 Water Quality Improvement Plan (Reef 2050 WQIP) 
in addressing the absence or exclusion of Indigenous people in the management and decision-making 
for the Great Barrier Reef (GBR). It is evident that this is a national issue across governance of all natural 
and man-made systems, but also relevant across the globe. Within the context of decision-making for 
the GBR, the tangible degradation of the GBR’s ecosystems and importance of water quality to 
Indigenous people provides a meaningful platform from which to address issues of Indigenous 
engagement and involvement. The solution, however, can include a focus on the social sciences to 
address issues of trust and communication. Understanding comes before acceptance and connections 
between Indigenous people and the natural environment are yet to be fully understood. This includes 
the benefits of ‘caring for Country’ using traditional land management practices; the meaning of 
‘connection to Country’ and the relationship between healthy Country and healthy communities, 
environmental wellbeing and community wellbeing. The wellbeing of Indigenous people is intimately 
tied to custodial responsibility in that caring for Country assists in healing therefore, the value of holistic 
GBR management that integrates Indigenous values extends beyond the GBR itself, it extends to all 
aspects of Indigenous community.  

This means that critical success factors for greater Indigenous involvement should implicitly consider the 
critical success factors of greater Indigenous involvement. Developing methodologies to quantify the 
state of the GBR from the Traditional Owner perspective, and then measure and value the benefits to 
Indigenous communities of fulfilling their custodial responsibilities to all of the GBR ecosystems through 
leadership and greater involvement is critical for future management of the GBR. 

Methods 

• A formal Rapid Review approach was used for the 2022 Scientific Consensus Statement (SCS) 
synthesis of evidence. Rapid reviews are a systematic review with a simplification or omission of 
some steps to accommodate the time and resources available5. For the SCS, this applies to the 
search effort, quality appraisal of evidence and the amount of data extracted. The process has 
well-defined steps enabling fit-for-purpose evidence to be searched, retrieved, assessed and 
synthesised into final products to inform policy. For this question, an Evidence Summary 
method was used.  

• The search locations included JSTOR, Web of Science, Scopus, NLA Trove and Ngoonjook. 
• A further six publications were provided by an anonymous reviewer. 
• The evidence was sourced globally. 
• The total search revealed 539 studies, of which 119 studies were eligible for inclusion in the 

synthesis of evidence. 

Method limitations and caveats to using this Evidence Summary 

For this Evidence Summary, the following caveats or limitations should be noted when applying the 
findings for policy or management purposes: 

• Only studies written in English were included. 

 
5 Cook CN, Nichols SJ, Webb JA, Fuller RA, Richards RM (2017) Simplifying the selection of evidence synthesis 
methods to inform environmental decisions: A guide for decision makers and scientists. Biological Conservation 
213: 135-145. https://doi.org/10.1016/j.biocon.2017.07.004 

https://doi.org/10.1016/j.biocon.2017.07.004
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• Three academic databases (JSTOR, Web of Science and Scopus), the Ngoonjook and NLA Trove 
search portals, and a manual search of the Reef 2050 WQIP webpage were used for the 
searches.  

• Studies published prior to 1990 were not considered. 

Key Findings 

Summary of evidence to 2022 

• Determining the critical success factors for greater Indigenous involvement in water quality 
decision making and management for the Great Barrier Reef is difficult within the constraints of 
the Scientific Consensus Statement process that uses peer reviewed scientific evidence only. To 
fully address this question requires Indigenous knowledge and input.  

• Historic exclusion from natural resource management and decision-making precludes and 
impedes contemporary attempts to integrate cultural values. Improved understanding and 
collaboration across all sectors of natural resource management to recognise Indigenous 
connections to Country, the need for improved engagement frameworks specifically recognising 
social and cultural factors, and the socio-ecological benefits of Indigenous involvement in 
management and decision-making are identified as common needs for environmental programs 
globally. 

• This synthesis has highlighted the urgent need to review and revisit all policies and engagement 
frameworks related to Traditional Owner involvement in water quality management for the 
GBR. Importantly, this will establish a platform from which to undertake meaningful 
engagements directly with Traditional Owner organisations to determine best practice from a 
cultural perspective. Learnings from this synthesis should be accompanied by the development 
of meaningful relationships, policies and frameworks led by Traditional Owners to ensure 
delivery of sustainable and holistic outcomes for the Great Barrier Reef and its associated 
catchments.  

• The outcomes from Indigenous-led decision-making including a description of successful 
engagements or successful outcomes are rarely published in the scientific literature. Key 
learnings identified to be most relevant to the Great Barrier Reef from national and 
international studies are: 
1. Understanding: Cultural awareness across western societies of Indigenous people’s 

connections with the natural world are low and not conducive to acceptance that engaging 
and involving Indigenous people in natural resource management has global benefits. 
Support for education campaigns and engagements around cultural awareness that are 
designed and delivered by Indigenous people ‘on Country’ and target senior management 
staff is critical for success. Recognition of the social dimensions of the issues and solutions 
is a priority. 

2. Respect: Cultural awareness builds respect for Indigenous culture, land and sea 
management practices, and innate connections to Country held within Traditional 
Ecological Knowledge. Relationships built on trust, respect and understanding have shown 
best results in supporting Indigenous organisations on the pathway from exclusion to 
decision-making and self governance. Furthermore, Traditional Owners are not 
stakeholders to be consulted but rather decision-makers and as such, should be included 
from the start in relevant management roundtables. 

3. Collaboration: Collaboration is required at all levels of environmental decision-making 
including research, planning, policy, implementation, assessment and overall governance; 
and establishing relationships that are founded on respect, trust and mutual capacity-
building is critical. Collaborative research that integrates different types of ecological 
knowledge has demonstrated great success in environmental outcomes and led to 
increased recognition of the awareness of the knowledge and wisdom held and contributed 
by Indigenous people. 

4. Capacity: Contemporary Traditional Owner groups are expected to contribute effectively 
and efficiently across a vast scope of legislative, policy and planning frameworks. 
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Development of resources focused on improving literacy of Traditional Owners to 
understand these frameworks in formats that are more meaningful for Traditional Owners, 
and the provision of more opportunities for individuals to gain experience with relevant 
management programs, are beneficial for the building of this capacity. Efforts should also 
be made to include Traditional Owners in all engagements to ensure improved capacity as 
decision-makers for the Great Barrier Reef. 

5. Capability: Greater resources and effort to support Traditional Owner organisations to 
acquire the skills needed to govern, manage and deliver programs in terms of design, 
research, policy, planning, implementation, assessment and management has been shown 
to be beneficial. Effective self-governance of Traditional Owner organisations should be an 
endpoint which is supported by all western organisations involved with the management of 
the Great Barrier Reef. 

6. Adaptive management: The critical success factors for greater Indigenous involvement 
should implicitly consider the critical success factors of greater Indigenous involvement. 
Integration of the steps above into policy and planning documents supported by fit for 
purpose Monitoring Evaluation and Reporting Strategies to measure success is necessary 
for continuous improvement and adaptive management. 

• Consideration of these critical success factors can provide a useful foundation to build on and 
provide pathways for future engagement and involvement of Indigenous people in Great Barrier 
Reef water quality decisions and management. 

Recent findings 2016-2022 

Fifty-three publications were documented between the 2016 and 2022 period. Of these, 27 publications 
focused on Indigenous participation in environmental management and decision-making, documenting 
key learnings from proposed and ongoing collaborative work. A vast majority of these publications point 
towards improved sustainability of social and environmental outcomes that acknowledge and support 
respectful integration of Indigenous knowledge and values, whilst meeting the management aspirations 
of Traditional Owners. Recommendations are also made in terms of preferred approaches to 
engagement, collaborative management and policy development. Another 17 publications focused on 
ongoing issues with communication, understanding and awareness between western societies and 
Indigenous communities, and the implementation of collaborative projects across this diverse 
landscape. Finally, a subset of publications focused on the success and benefits of Indigenous 
engagement and involvement on ecosystems and communities. 

Significance for policy, practice, and research 

This synthesis has highlighted the urgent need to review and revisit all policies and engagement 
frameworks related to Traditional Owner involvement in the management of the GBR. Importantly, this 
will establish a platform from which to undertake meaningful engagements directly with Traditional 
Owner organisations to determine best practice from a cultural perspective. Learnings from this 
synthesis should be accompanied by social science expertise to develop meaningful relationships, 
policies and frameworks with Traditional Owners to ensure delivery of sustainable and holistic outcomes 
for the GBR and its associated freshwater catchments. Importantly, these developments should have 
inherent strategies to deliver outcomes, and commitments to measure success at agreed timeframes to 
ensure greater Indigenous involvement in decision-making for the GBR.  

Key uncertainties and/or limitations  

The body of evidence presented in this synthesis is inherently limited to the scope of the question posed 
and confounded by the drivers of scientific publication in internationally peer-reviewed journals. 
Manuscripts generally publish a result, particularly a positive result. The publication of no result or 
negative results in science is much less common. In addition, manuscripts drafted by western authors 
without Indigenous participation may also claim success, however, this may not translate to successful 
outcomes for Indigenous people. The other limitation is that factors contributing to successful 
engagement with Indigenous groups across the globe, may not always be appropriate with Traditional 
Owners in Australia. Further engagement with Traditional Owner groups to determine the success, or 
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learnings, from existing engagements within the GBR context should be considered. These initial 
engagements can also be used to determine what the critical success factors from greater involvement 
are from the Traditional Owner perspective in Australia. 

Evidence appraisal 

The relevance of the overall body of evidence to the primary question was rated as Low, based on the 
assessment of the relevance of the study approach and study results to the primary question. Spatial 
and temporal relevance were not assessed due to the substantial variability in cultural values and 
priorities between Indigenous groups. Furthermore, the concept of greater Indigenous involvement is 
too variable across groups to provide a meaningful spatial or temporal assessment, even within 
Australia.  

International literature outlined issues with Indigenous involvement in decision-making 
comprehensively, however, few case studies presented positive outcomes and the critical success 
factors to ensure greater Indigenous involvement in decision-making. This is most likely a result of few 
successful examples and the need for further work in this area and that publication of unsuccessful 
engagements and lessons learnt are not common. Examples of successful outcomes and approaches to 
engagement for researchers and Indigenous people were present in the literature, however, how these 
examples translate to decision-making for the GBR is yet to be seen. 

Publications that were considered directly relevant to the question highlighted the deep connections 
between Indigenous people and natural ecosystems together with the need to improve engagement 
through approaches that prioritise relationships, context, trust, respect, inclusivity, connectivity, and 
capacity building. These critical factors enabled meaningful engagement and involvement towards 
decision-making authority and self-governance. In turn, these studies also highlighted the broad benefits 
to the health of Indigenous communities from self-governance and the inclusion of Indigenous people in 
environmental management and decision-making. In addition, seven of the nine publications were 
produced in Australia, and seven of the nine publications were published since 2016. 

Although overall relevance was Low, two key consistencies were observed in the literature reviewed: 1) 
the documentation of exclusion of Indigenous people across the globe from natural resource 
management including identification of issues in communication whilst addressing the situation in 
contemporary settings; and 2) the desire for Indigenous people to be involved in natural resource 
management and the proposal for engagements to address this issue. Consistency across the body of 
evidence was rated as Moderate. 

The quantity and diversity of study types was Low, with a mix of primary studies (30%, largely 
observational) and secondary studies (70%, primarily literature reviews and review of survey outcomes). 
The overall confidence in the body of evidence was rated as Limited, based on Low overall relevance 
and Moderate consistency. While 53% of the studies were sourced from Australia, there were few 
studies from within the GBR catchment area; the next greatest source was Canada (24%). 

The review indicates that there is strong evidence that consensus of exclusion of Indigenous people 
from natural resource management, disparate views leading to communication issues, and the desire of 
Indigenous people to be engaged and involved is high. Publication of successful engagements or 
successful outcomes in decision-making once Indigenous people have been provided opportunities to 
self-govern are rare. This means that determination of the critical success factors for greater Indigenous 
involvement in decision-making for the GBR is difficult, however a set of critical factors have been 
identified. These factors should be used as a platform from which to undertake further engagements 
with Traditional Owners of the GBR to validate and identify pathways for future engagements and 
involvements to deliver collaborative actions to benefit the GBR. 
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1. Background 
In preparation for the new Reef 2050 Water Quality Improvement Plan (Reef 2050 WQIP), a series of 
questions was put forward by policy, management and stakeholders to support the review of the 
existing plan. Question 7.3 asked ‘What are the critical success factors for greater Indigenous 
involvement in water quality decision-making for the Great Barrier Reef?’. Burnett Mary Regional Group 
(BMRG) has worked in close connection with local Traditional Owners for an extended period of time 
with multiple successful outcomes across the region. BMRG therefore embraced the opportunity to 
address this stakeholder issue. 

This question highlights the intent of the Reef 2050 WQIP to address the absence or exclusion of 
Indigenous people in the management and decision-making for the Great Barrier Reef (GBR). It is 
evident that this is a national issue across governance of all natural and man-made systems, but also 
relevant across the globe. Within the context of decision-making for the GBR, the tangible degradation 
of the GBR’s ecosystems and importance of water quality to Indigenous people provides a meaningful 
platform from which to address issues of Indigenous engagement and involvement. The solution, 
however, can include a focus on the social sciences to address issues of trust and communication. 
Understanding comes before acceptance and connections between Indigenous people and the natural 
environment are yet to be fully understood. This includes the benefits of ‘caring for Country’ using 
traditional land management practices; the meaning of ‘connection to Country’ and the relationship 
between healthy Country and healthy communities, environmental wellbeing and community wellbeing. 
The wellbeing of Indigenous people is intimately tied to custodial responsibility in that caring for 
Country assists in healing therefore, the value of holistic GBR management that integrates Indigenous 
values extends beyond the GBR itself, it extends to all aspects of Indigenous community.  

This means that critical success factors for greater Indigenous involvement should implicitly consider the 
critical success factors of greater Indigenous involvement. Developing methodologies to quantify the 
state of the GBR from the Traditional Owner perspective, and then measure and value the benefits to 
Indigenous communities of fulfilling their custodial responsibilities to all of the GBR ecosystems through 
leadership and greater involvement is critical for future management of the GBR. 

This question considers these issues in the context of water quality management for the GBR and aims 
to identify the critical success factors for greater Indigenous involvement in water quality decision 
making in the GBR region. 

1.1 Question  

Primary question Q7.3 What are the critical success factors for greater Indigenous involvement 
in water quality decision making in the Great Barrier Reef region? 

To address this question, the authors have considered the following sub-questions: 

• What is Indigenous involvement in environmental outcomes / objectives at a global scale? 
• What are the management frameworks and who are the decision-makers for the GBR? 
• What is the importance of water to Indigenous Australians? 
• What engagement and involvement models have been successful? 

1.2 Conceptual diagram 

This question is represented in Figure 1. 

Dugoo Duwalami – Heart meeting place 

The central component of the artwork is the roundtable for the GBR with various seats around the table 
representing various institutions involved in decision-making and management of the GBR. 

The upper half of the artwork represents the extensive pathways of engagement and involvement that 
these decision-making bodies for the GBR have travelled on, prior to the seat at the roundtable. 



 

2022 Scientific Consensus Statement: Espinoza et al. (2024) Question 7.3 
6 

The opaque section (top middle) represents diverse Traditional Owner groups that have not been 
effectively involved or engaged in decision-making for the GBR over a long period of time. 

Once resources towards building the presence, literacy, capacity and capability of Traditional Owners 
within existing GBR management frameworks are implemented, the head of the Rainbow Serpent 
(Yindinji - Butchulla) is set in motion. 

The roundtable is now complete and two-way knowledge sharing ensues, where Traditional Owner 
groups are familiar with all legislative, policy and funding frameworks underpinning management of the 
GBR, and the primary concept of connectivity from freshwater headwaters, through diverse habitats and 
peoples, down to the GBR (light blue dots) is aligned to decision-makers and decision-making for the 
GBR. 

Dugoo Duwalami ensures improved holistic outcomes for the species, habitats and people connected to 
the GBR through truly collaborative management. 

 
Figure 1. Illustration representing the scope of Question 7.3. Prepared by Conway Burns, 2022. 
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1.3 Links to other questions 

This synthesis of evidence addresses one of 30 questions that are being addressed as part of the 2022 
SCS. The questions are organised into eight themes: values and threats, sediments and particulate 
nutrients, dissolved nutrients, pesticides, other pollutants, human dimensions, and future directions, 
that cover topics ranging from ecological processes, delivery and source, through to management 
options. As a result, many questions are closely linked, and the evidence presented may be directly 
relevant to parts of other questions. The relevant linkages for this question are identified in the text 
where applicable. The primary question linkages for this question are listed below. 

Links to other 
related questions 

This question has links to the following questions: 

Q1.1 What are the socio-ecological, cultural, economic and intrinsic values of the 
Great Barrier Reef? 

Q1.2/1.3/2.1 What is the extent and condition of Great Barrier Reef ecosystems 
and what are the primary threats to their health? 

Q7.1 What is the mix of programs and instruments (collectively and individually) 
used in the Great Barrier Reef catchments to drive improved land management 
actions for Great Barrier Reef water quality benefits and how effective are they? 
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2. Method 
A formal Rapid Review approach was used for the 2022 Scientific Consensus Statement (SCS) synthesis 
of evidence. Rapid reviews are a systematic review with a simplification or omission of some steps to 
accommodate the time and resources available6. For the SCS, this applies to the search effort, quality 
appraisal of evidence and the amount of data extracted. The process has well-defined steps enabling fit-
for-purpose evidence to be searched, retrieved, assessed and synthesised into final products to inform 
policy. For this question, an Evidence Summary method was used. 

2.1 Primary question elements and description 

The primary question is: What are the critical success factors for greater Indigenous involvement in 
water quality decision making in the Great Barrier Reef region? 

The sub-questions defined to assist in conducting the review are:  

• What is Indigenous involvement in environmental outcomes / objectives at a global scale? 
• What are the management frameworks and who are the decision-makers for the GBR? 
• What is the importance of water to Indigenous Australians? 
• What engagement and involvement models have been successful? 

S/PICO frameworks (Subject/Population, Exposure/Intervention, Comparator, Outcome) can be used to 
break down the different elements of a question and help to define and refine the search process. The 
S/PICO structure is the most commonly used structure in formal evidence synthesis methods7 but other 
variations are also available.  

• Subject/Population: Who or what is being studied or what is the problem?  
• Intervention/exposure: Proposed management regime, policy, action or the environmental 

variable to which the subject populations are exposed.  
• Comparator: What is the intervention/exposure compared to (e.g., other interventions, no 

intervention, etc.)? This could also include a time comparator as in ‘before or after’ treatment or 
exposure. If no comparison was applicable, this component did not need to be addressed. 

• Outcome: What are the outcomes relevant to the question resulting from the intervention or 
exposure? 

Table 1. Description of question elements for Question 7.3. 

 
6 Cook CN, Nichols SJ, Webb JA, Fuller RA, Richards RM (2017) Simplifying the selection of evidence synthesis 
methods to inform environmental decisions: A guide for decision makers and scientists. Biological Conservation 
213: 135-145. https://doi.org/10.1016/j.biocon.2017.07.004 
7 https://libguides.jcu.edu.au/systematic-review/define and https://guides.library.cornell.edu/evidence-
synthesis/research-question 

Question S/PICO 
elements 

Question term Description 

Subject/Population  Indigenous 
Australians 

Global Indigenous involvement in environmental 
decision-making. 

Intervention, 
exposure & qualifiers 

Water quality decision 
making 

Who makes decisions for the GBR under what 
frameworks? 

Comparator  Water to Aboriginal 
and Torres Strait 
Islanders 

What is the importance of water to Aboriginal and 
Torres Strait Islanders and who made the decisions 
on management? 

Outcome & outcome 
qualifiers 

Success factors 
 

What engagement and involvement models have 
been successful? 

https://libguides.jcu.edu.au/systematic-review/define
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Table 2. Definitions for any relevant terms used in Question 7.3. 

Definitions 

GBR region Great Barrier Reef World Heritage Area 

Water quality The physical, chemical and biological characteristics of water and the measure of its 
condition relative to the requirements for one or more biotic species and/or to any 
human need or purpose. 

Indigenous 
Australians 

Indigenous Australians are people with familial heritage from the Australian 
continent before British colonisation. 

Indigenous 
involvement 

The active integration of Indigenous people into the planning, implementation and 
assessment of activities. 

2.2 Search and eligibility 

The Method includes a systematic literature search with well-defined inclusion and exclusion criteria. 

Identifying eligible literature for use in the synthesis was a two-step process: 

1. Results from the literature searches were screened against strict inclusion and exclusion criteria 
at the title and abstract review stage (initial screening). Literature that passed this initial 
screening step were then read in full to determine their eligibility for use in the synthesis of 
evidence. 

2. Information was extracted from each of the eligible papers using a data extraction spreadsheet 
template. This included information that would enable the relevance (including spatial and 
temporal), consistency, quantity, and diversity of the studies to be assessed. 

a) Search locations 

Searches were performed in: 

• JSTOR 
• Scopus 
• Web of Science 
• NLA trove 
• Ngoonjook 

b) Search terms 

Table 3 shows a list of the search terms used to conduct the online searches. 

Table 3. Search terms for S/PICO elements of Question 7.3. 

Question element Search terms 

Subject/Population  Indigenous, Aboriginal, First Nations people, stewards, traditional 
custodians, Traditional Owners 

Exposure or Intervention Water quality, hydrological cycle, managing, administrating  

Comparator (if relevant)  

Outcome Influence, considerations, elements, parts, communications, 
outcomes, trainings, capacity, resourcing 

c) Search strings 

Table 4 shows a list of the search strings used to conduct the online searches. 
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Table 4. Search strings used for electronic searches for Question 7.3. 

Search strings 

indigenous OR aboriginal OR “traditional owners” AND “decision making” AND manag* OR 
administra* 
indigenous OR aboriginal OR "first nations" OR "traditional owners" AND water AND involvement OR 
decision OR management OR govern* AND "great barrier reef" OR gbr OR queensland 

"Rainbow serpent" OR Dreamtime AND "Australian indigenous culture AND "Traditional ecological 
knowledge" AND "Water connectivity" OR "hydrological cycle" AND "two-way knowledge sharing" 

d) Inclusion and exclusion criteria 

Table 5 shows a list of the inclusion and exclusion criteria used for accepting or rejecting evidence items. 
The authors approached inclusion and exclusion through agreement of the topics of relevance, and then 
collectively agreed on the items to be included or excluded in the screening processes. Many of the 
findings comprised only a small part of a study and therefore, review and selection of the items required 
detailed consideration of the full text to extract the relevant information. To ensure consistency 
between authors, a subset of evidence items was checked for consistency in inclusion or exclusion, and 
a final review of the selection was undertaken by the Lead Author. 

Table 5. Inclusion and exclusion criteria for Question 7.3 applied to the search returns. 

 

  

Question element Inclusion Exclusion 

Subject/Population  Dreamtime/Traditional Ecological 
Knowledge. 
Indigenous Peoples. 
Engagement with Traditional 
Owners. 

Not relevant to Indigenous 
knowledge or engagement. 

Exposure or Intervention Water, environmental or habitat 
management.  
Water quality. 
Hydrological cycle.  

Non-water/environment subject. 
Decision making not related to 
Indigenous engagement and 
involvement.  
Policy.  

Comparator (if relevant) Value of water in Indigenous 
communities. 
Water quality decision making.  

Broader Indigenous values. 
Decision making associated with 
other factors. 

Outcome Successful models of engagement 
and involvement. 
Unsuccessful models of 
engagement and involvement. 

Outcomes that are not specific to 
engagement or involvement, 
particularly: 

• Education outcomes. 
• Health outcomes. 

Language English Language other than English 

Study type Peer reviewed evidence. 
Scientific article, literature review, 
note to journal. 

Non-peer reviewed evidence. 
Entire Book or book chapter. 
Thesis/report.  
Evidence not open access. 
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3. Search Results 
A total of 533 studies were identified through online searches for peer reviewed and published 
literature. An additional 19 studies were identified manually through expert contact and personal 
collection, which represented approximately 4% of the total evidence. 113 studies were eligible for 
inclusion in the synthesis of evidence (Table 6) (Figure 2). Six studies were unobtainable. 

Table 6. Search results table, separated by A) Academic databases, and B) Manual searches. The search results are 
provided in the format X of Y, where: X (number of relevant evidence items retained); and Y is the (total number of 
search returns or hits) 

Date Search strings Sources 

A) Academic databases JSTOR Scopus Web of 
Science 

NLA 
Trove 

Ngoonjook 

 “indigenous” OR “aboriginal” OR 
“Traditional Owners” AND 
“decision making” AND manag* 
OR administra* 

27 of 
19,950 
(first 
100)  

52 of 
6,859 
(first 
100) 

26 of 
1,146 
(first 
100) 

7 of 19 15 of 910 
(first 100) 

 "Rainbow serpent" OR 
"Dreamtime" AND "Australian 
indigenous culture" AND 
"Traditional ecological 
knowledge" AND "Water 
connectivity" OR "hydrological 
cycle" AND "two-way knowledge 
sharing" 

7 of 
728 
(first 
100) 

0 of 1 8 of 13 0 0 

Total items online searches 533 (97%) 

B) Manual search 

Date Source Number of items added 

 Great Barrier Reef Online 
Resources 
https://www.reefplan.qld.gov.au/  

13 

 Anonymous reviewer 6/9 

Total items manual searches 19 (3%) 
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Figure 2. Flow chart of results of screening and assessing all search results for Question 7.3. 
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Total number of evidence 
items identified from the 

online and manual searches  
n = 553 

Initial screening 

Total number of evidence 
items screened by title and 

abstract 
n = 553 

Second screening 

Total number of evidence 
items screened by reading 

the full text  
n = 140 

Total number of evidence 
items eligible for use in 
the primary question 

n = 119 

Number of duplicate 
evidence items 

removed 
n = 7 

Number of evidence 
items excluded that 

do not meet 
inclusion criteria 

n = 406 

ACTION SEARCH RESULTS 

Number of evidence 
items excluded during 

second screening 
n = 21 
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4. Key Findings 
4.1 Narrative synthesis 

4.1.0 Summary of study characteristics 

Although in total, 119 studies were used in this synthesis, the number of publications relating to 
Traditional Owner engagement, cultural knowledge and two-way knowledge has been steadily 
increasing since the mid-2000s. Over 95% of the studies used in this synthesis were published after 
2005, with two published as far back as 1991 (Figure 3).  

 
Figure 3. Number of studies across the year of publication from 1990 to 2023. 

Of the 119 eligible studies, 104 (87%) had one or more authors affiliated with a university and only 27 
(23%) had authors affiliated with Indigenous organisations, including Land Councils, ranger groups, 
Traditional Owners/First Nations Peoples (Figure 4). Despite the low rates of Traditional Owner 
authorship or affiliation, 60% of studies involved Indigenous participation, either through co-authorship, 
or through participatory workshops and interviews. Of the studies which involved Indigenous 
participation, almost 63% of these studies involved Traditional Owners from Australia, followed by 
Canada with 32% Indigenous participation (Figure 5).  

 
Figure 4. Number and source of author affiliations in the body of evidence. 



 

2022 Scientific Consensus Statement: Espinoza et al. (2024) Question 7.3 
14 

 
Figure 5. Indigenous participation in the studies in the body of evidence by country. 

4.1.1. Summary of evidence to 2022  

Indigenous involvement in environmental decision-making 

Indigenous involvement in environmental management and decision-making is a global issue driven by 
disparate worldviews, exclusion of these worldviews within western governance constructs, and a lack 
of resources focused on building capacity of, or relationships with, Indigenous people (Alexander et al., 
2011; Ali et al., 2022; Baijius & Patrick, 2019b; Bark et al., 2015; Bohensky et al., 2013; Collings, 2012; 
Diver, 2017; Diver et al., 2022; Finn & Jackson, 2011; Gaw et al., 2019; Hartwig et al., 2022; Kookana et 
al., 2013; Kuru et al., 2021; Leiper et al., 2018; Maclean et al., 2012; McGregor, 2012; Muller et al., 2019; 
O’Faircheallaigh, 2015; Simms et al., 2016; Tiparui et al., 1991; Turner et al., 2008; Weir, 2011; Wyatt et 
al., 2010). Indigenous worldviews are synchronous in familial connections to nature which drives 
custodial responsibilities to the conservation and management of natural resources (Arbon, 2008; Ban 
et al., 2020; Cameron, 2022; Louis, 2007; Marika-Mununggiritj, 1991; Ridges et al., 2020; RiverOfLife et 
al., 2020; Weir, 2012). Non-Indigenous worldviews primarily view man as separate to nature which 
drives the use of natural resources as a means of providing ongoing ecosystem services to humans 
(Gibbs, 2009; Larson et al., 2023; Muller et al., 2019; Weir, 2012). This has led to continual degradation 
of the natural environment, surpassing resilience thresholds and manifests as species extinctions, and 
the loss of ecosystem services that civilisation has previously depended on without recourse (Gaw et al., 
2019; Latulippe & McGregor, 2022; Lindsay et al., 2022; Sahoo et al., 2022; Tsuji, 2021). As a result, the 
modern world is now looking to Indigenous people to incorporate principles of sustainability and 
responsibility into decision-making for natural resource conservation and management (Ban et al., 2020; 
Beveridge et al., 2021; Leiper et al., 2018; Lindsay et al., 2022; Maclean et al., 2012; McGregor, 2012; 
Prober et al., 2011; Thornton & Scheer, 2012b; Weir, 2012).  

Findings from International studies 

For Indigenous people around the world, the pathway from environmental exclusion to stakeholder to 
decision-maker is at various stages but overall can be considered incomplete (Lawrence, 2012; Maclean 
et al., 2012; Muller et al., 2019; Mwebaza, 2007). Various international legal instruments and forums 
have aimed to emphasise and improve Indigenous rights within the context of environmental benefits, 
involvement, decision-making and self-determination (Bohensky et al., 2013; Diver et al., 2019; Taylor, 
2008; Wilson, 2019). Instruments such as the UNESCO World Heritage Convention, UN Expert 
Mechanism on the Right of Indigenous People (EMRIP) and the UN Declaration on the Rights of 
Indigenous Peoples (UNDRIP) aim to promote and protect cultural heritage, particularly the relationship 
between Indigenous people and their traditional lands and resources (Disko, 2017; Smith & Turk, 2013). 
In addition, the ‘2030 Agenda for Sustainable Development’ directly and indirectly integrates improved 
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Indigenous wellbeing and involvement across its 17 Sustainable Development Goals (SDGs) and 
associated targets, extending to the right to be involved in decision-making (Sahoo et al., 2022).  

A majority of the published literature on Indigenous involvement in environmental decision-making 
logically comes from colonised regions such as the Americas and Australia, where colonists displaced 
Indigenous people and settled to govern land and people (Hartwig et al., 2022; Sahoo et al., 2022). The 
First Nations people of Canada may be considered as furthest down the pathway to decision-makers and 
self-governance with over 30 years of published literature documenting the struggle for engagement 
and involvement (Baijius & Patrick, 2019a; Curran, 2019; Diver, 2017; Houde, 2007; Wyatt et al., 2010). 
This has led to increasing authority afforded to First Nations decision-making in both marine and 
freshwater environments with concomitant calls for improved collaboration with existing research and 
management authorities (Adams et al., 2014; Jones et al., 2010). However, in some areas, inclusion of 
Traditional Ecological Knowledge in environmental policy and regulatory processes is still a work in 
progress (Crawford, 2018; Diver, 2017). Nonetheless, First Nations people in Canada are current world 
leaders in water governance research and community-driven programs that recognise, respect and 
include Traditional Ecological Knowledge and cultural responsibilities in water management (Latulippe & 
McGregor, 2022). Canada has thus led the way for open discussion towards self-governance and self-
determination for the global Indigenous community (Simms et al., 2016). 

Many Indigenous communities around the world are addressing issues of former exclusion on the 
pathway from stakeholder to decision-maker in attempts to “decolonise environmental management” 
and uphold the right to public participation in environmental decision-making and natural resource 
management (Diver et al., 2022; Muller et al., 2019; Mwebaza, 2007). Collaborative management and 
governance via the establishment and implementation of Indigenous ranger or guardian programs has 
been a preferred option to garner greater Indigenous engagement and involvement whilst improving 
cultural awareness for non-Indigenous collaborators (Ayre et al., 2018; Noble et al., 2016; Reed et al., 
2021). However, an important stepping stone in that pathway is the transition from collaboration to co-
governance with Indigenous people; a transition from management with Indigenous people to one that 
actively integrates Indigenous knowledge and culture (Carson et al., 2018; Hughey et al., 2017; Louis, 
2007). Amendments to the US Clean Water Act, for example, has enabled many Native American tribes 
to self-govern by setting and implementing cultural water quality standards which are often more 
thorough than state regulations (Diver et al., 2019). This greater control in decision-making ensures that 
the benefits of Indigenous involvement in environmental decision-making are felt by Indigenous 
communities (Kuru et al., 2021; Wilson, 2019). 

Findings from around Australia 

For Aboriginal and Torres Strait Islander people of Australia, involvement in environmental decision-
making over land and water is embedded within various policy and legislative instruments primarily 
developed over the past 30 years, and encompassing laws related to native title, water, biodiversity and 
the environment (Cuttriss, 2001; Goolmeer et al., 2022; Maclean et al., 2012; O’Faircheallaigh, 2015; 
RiverOfLife et al., 2020). Prior to this, conservation and protection of cultural heritage was primarily 
driven by the ICOMOS-based (International Council on Monuments and Sites) Burra Charter, developed 
in the 1970s, and driven by a values-based management approach (Buckley & Sullivan, 2014). Although 
the introduction of the Native Title Act 1993 brought with it much promise, apart from recognition of 
‘Country’ and ‘connection’, Indigenous governance over land and water has been limited and variable 
(Godden & Cowell, 2016; Hartwig et al., 2018; Weir, 2012). Existing and overlapping statutory and 
common laws such as land tenures and the Wild Rivers Act 2005, for example, have complicated native 
title rights and interests over land (Carter, 2010; Weir, 2012). Indigenous rights and access to water have 
been exacerbated by ‘water colonialism’, over-allocation and environmental degradation leading to 
national water reform in the early 2000s (Hartwig et al., 2022; Jackson, 2011; Weir, 2011). Resulting 
legislation changes to the Water Act, for example, must now improve consideration of cultural values in 
water planning however this has also met with variable success (Bark et al., 2015; Maclean et al., 2012). 
Integration of cultural water values into water planning has lacked meaningful engagement resulting in 
the environment being used as a surrogate in water allocation and schemes to restore balance and river 
health (Finn & Jackson, 2011; Weir, 2011). Inevitably, the concept of ‘cultural water’ remains obscure, 
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dichotomised by opposing world views, socio-ecological relationships, and management and governance 
objectives (Barber & Jackson, 2011; Bischoff-Mattsona et al., 2018; Gibbs, 2009). 

Findings from the Great Barrier Reef 

Acknowledgement of the need to engage and involve Indigenous people in the protection and 
management of the GBR was documented in the original Great Barrier Reef Marine Park Act 1975 and 
the Reef Water Quality Protection Plan 2003 (The State of Queensland and Commonwealth of Australia, 
2003). The Great Barrier Reef Marine Park Act 1975 included a requirement for at least one part-time 
member of Indigenous background within the membership of its authority. In 1985, the Great Barrier 
Reef Marine Park Authority (GBRMPA) hosted a workshop in Townsville to assess the status of 
traditional knowledge of the marine environment in Northern Australia (Gray et al., 1988). The primary 
objective of this workshop was to understand how Traditional Ecological Knowledge could contribute to 
contemporary management of the GBR, however, a significant outcome was to also establish an 
ongoing coordinated education program to address gaps in knowledge, and improve dissemination, of 
traditional knowledge. In 1994, the GBR 25-year Strategic Plan was published which claimed 
involvement of over 15 Indigenous groups primarily concerned about the effects of World Heritage 
listing within the context of Native Title (GBRMPA, 1994). Within its short- and long-term objectives, 
commitments were made to ensure that Traditional Owners have opportunities for membership and full 
involvement in decision-making and employment. In addition, the first Indigenous person was then 
appointed to the GBRMPA Consultative Committee in 1996. In 1997, the Indigenous Protected Areas 
program was established together with a GBR Ministerial Council directive to develop co-management 
arrangements for dugong with Indigenous peoples. In 1997, a Review of Aboriginal Involvement in the 
Management of the Wet Tropics World Heritage Area (WTWHA) highlighted limited involvement of 
Aboriginal people in management of the WTWHA even though the mechanisms, policies and legislation 
were available (Wet Tropics Board of Management Review Steering Committee, 1998). Symptoms were 
attributed to lack of understanding, technical expertise and insufficient resources to meet obligations; 
whereas cause was attributed to a lack of commitment and political will to address Indigenous issues at 
a more than superficial level. By 2000, four GBRMPA Reef Advisory Committees across biodiversity, 
fisheries, tourism and water quality were established, and in 2002 the North Australian Indigenous Land 
and Sea Management Alliance (NAILSMA) was established. By 2005 the first GBRMP Traditional use of 
Marine Resources Agreement (TUMRA) was established with a further 12 established since across the 
GBR catchments. The Torres Strait Island and Sea Management Strategy was developed in 2005 and 
finalised in 2016 with Traditional Owner engagement to document Cultural values and affirm holistic 
connections to Sea Country that would benefit contemporary management (Torres Strait Regional 
Authority, 2016). The Wet Tropics Regional Agreement was also developed in 2005 which built on the 
‘Which Way Our Cultural Survival’ report from 1998 to review and subsequently identify the need for 
improved co-operative management of the Wet Tropics World Heritage Area with Aboriginal people 
(WTMA, 2005). In 2007, the first Indigenous ranger positions were made available under the 
Commonwealth funded Working on Country program that also facilitated partnerships between the 
Australian government and Indigenous organisations focused on managing natural resources including 
the GBRMPA Land and Sea Country Indigenous Partnerships program. This partnership also led to a 
sponsorship program where Traditional Owners could apply for funding to invest in their own training 
and development8.  

In 2016, the ‘Reef 2050 Long Term Sustainability Plan: Indigenous Implementation Plan’ (Department of 
Environment and Energy, 2016) represented a significant engagement with Traditional Owners which 
recognised a collaborative effort was required for the long-term and difficult task of improved 
management of the GBR. A key aim of this report was to initially identify the synergies in Indigenous 
interests and objectives of the plan with immediate identification of the desire of Traditional Owners to 
be more involved in management of the GBR. This led to meaningful consultation and engagement 

 
8Reef Rescue Land and Sea Country Indigenous Partnerships Sponsorship Program 2011-2012, Guidelines for 
Applicants, https://elibrary.gbrmpa.gov.au/jspui/bitstream/11017/1014/1/gbrmpa-Sponsorship-Program-
Guidelines201112.pdf 



 

2022 Scientific Consensus Statement: Espinoza et al. (2024) Question 7.3 
17 

across various fora which identified several key factors to consider for collaborative and improved 
management. Capacity of Indigenous organisations to deliver co-designed actions for the GBR was 
found to be highly variable and requiring ongoing support in terms of corporate governance, 
coordination and ranger programs. Improved co-ordination was also identified at an overarching level to 
address issues in communication across organisations involved in GBR management and Traditional 
Owners, resulting in a proposed ‘co-ordination unit’, independent of government and providing ongoing 
consultation and communication to deliver collaborative actions. Storage and management of cultural 
heritage information was also identified as an issue, highlighting issues of trust between Traditional 
Owners and government. In conclusion, this report correctly identified: “However, ongoing consultation, 
continuous adaptive management and improvement will be required in the future. It is the vehicle for 
securing enduring benefits for the Reef and its Traditional custodians and not an end point” 
(Department of Environment and Energy, 2016). This has resulted in numerous Traditional Owner 
advisory bodies, committees and planning frameworks created to inform management of the GBR with 
variable success (Reef 2050 Traditional Owner Steering Group, 2023). 

Factors influencing involvement and engagement 

Socio-ecological aspects 

Unfortunately, the degradation of Traditional Ecological Knowledge together with biodiversity is 
continuing to the detriment of Indigenous people who are forced into further assimilation when 
traditional cultural activities are no longer supported by local environments (Baijius & Patrick, 2019b; 
Ban et al., 2020; Cullen-Unsworth et al., 2012; Tsuji, 2021). Understanding and acceptance of the 
connection and dependence between community wellbeing and environmental wellbeing for 
Indigenous communities is of growing concern for governments and social welfare institutions (Ali et al., 
2022; Bischoff-Mattsona et al., 2018; Black & McBean, 2016; Donatuto et al., 2014; Sangha et al., 2015; 
Taylor & Habibis, 2020). This has led to a growing need for quantification of the social dimensions of 
environmental degradation (e.g., social impact assessment), and in turn, the community benefits of 
engaging, involving and supporting Indigenous people in holistic environmental management for mutual 
benefit (Barber et al., 2015; Coyne et al., 2022; Leiper et al., 2018; Larson et al., 2023; Manero et al., 
2022; O’Faircheallaigh, 2009; Ober & Fasoli, 2008; Taylor, 2008; Zander, 2013). 

Capacity and capability 

Resources spent on improving the capacity and capability have shown the broadest benefits to the 
environment and Indigenous participation towards self-governance (Bodle et al., 2018; Collings, 2012; 
Hemming et al., 2017; Jones et al., 2010; Nikolakis et al., 2023; Pence et al., 2010; Sangha & Russell-
Smith, 2017; Tiparui et al., 1991). Australian Indigenous organisations in particular have expressed great 
desire to manage their conservation estates and drive their own capacity-building programs with 
successful outcomes demonstrated when Indigenous groups are resourced and given responsibility in 
water management and planning (Bark et al., 2015; Davies et al., 2013; Hemming et al., 2017; Maclean 
et al., 2012). Measuring the success and value of collaborative and inclusive management, with agreed 
criteria and indicators, on environmental and community outcomes is essential to sustainable and 
adaptive management (Coyne et al., 2022; Izurieta et al., 2011; Larson et al., 2023; Manero et al., 2022; 
Sangha & Russell-Smith, 2017; Stacey et al., 2013). This will also enable policy development that is 
informed by Indigenous people and recognises the intimate connection between environmental and 
cultural wellbeing (Barber et al., 2015; Black & McBean, 2016; Kookana et al., 2013; Sangha et al., 2015).  

Collaboration 

There is a rapidly growing body of literature detailing the benefits of collaborative approaches to 
Indigenous engagement for improved outcomes in research, policy and management (Beveridge et al., 
2021; Bohensky et al., 2013; Dovers et al., 2015; Gaw et al., 2019; Hill et al., 2012; Jackson et al., 2014; 
Lilleyman et al., 2022; Muller et al., 2019). Collaborative research in particular across Indigenous and 
non-Indigenous organisations has demonstrated great success in environmental outcomes and 
awareness of the ecological knowledge and wisdom held, and contributed, by Indigenous people (Ali et 
al., 2022; Ayre et al., 2018; Beveridge et al., 2021; Cullen-Unsworth et al., 2012; Gone, 2019; Izurieta et 
al., 2011; Lilleyman et al., 2022; Lindsay et al., 2022; Maclean et al., 2012; Ober & Fasoli, 2008; Peltier, 
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2018; Prober et al., 2011). Hill et al. (2012) and Leiper et al. (2018) also showed that Indigenous-led or 
co-led approaches to integration of western science and Traditional Ecological Knowledge demonstrated 
better outcomes for sustainable environmental management across a number of Australian case 
studies.  

Approaches that focus on building trust, capacity and two-way knowledge integration are also 
documenting the benefits to self-governance of Indigenous communities and decision-making for the 
environment (Adams et al., 2014; Collings, 2012; Cullen-Unsworth et al., 2012; Kuru et al., 2021; 
Latulippe & McGregor, 2022; Lindsay et al., 2022; Thornton & Scheer, 2012). This is paving the way for 
emerging Indigenous scholars, leaders and groups to use existing legislation and frameworks to ensure 
rights of Indigenous people protect and conserve natural and Cultural heritage (Brearley, 2008; Curran, 
2019; Diver et al., 2022; Hemming et al., 2017; Jones et al., 2010; Pence et al., 2010; RiverOfLife et al., 
2020; Yibarbuk & Cooke, 2001). 

The need for improved engagement 

A large body of international literature details the issues, and proposes the needs and means of 
improved engagement with Indigenous people for improved environmental management (Adams et al., 
2014; Ali et al., 2022; Austin et al., 2018; Ayre et al., 2018; Baijius & Patrick, 2019b; Beaudoin et al., 
2016; Black & McBean, 2016; Carson et al., 2018; Diver, 2017; Dovers et al., 2015; Gaw et al., 2019; 
Gone, 2019; Goolmeer et al., 2022; Hughey et al., 2017; Izurieta et al., 2011; Jackson et al., 2019; Kuru et 
al., 2021; Prober et al., 2011; Robitaille et al., 2017; Simms et al., 2016; Spaeder & Feit, 2005; Thornton 
& Scheer, 2012; Trigger et al., 2014; Turner et al., 2008; Wyatt et al., 2010). Collaboration is proposed at 
all levels of environmental management including research, policy, planning, implementation, 
assessment and overall governance, with the importance of prioritising social dimensions key to 
precluding relationships built on respect, trust and mutual capacity-building. These points are also 
reiterated across a small proportion of publications that provide perspectives directly from Indigenous 
groups and also highlight ignorance of non-Indigenous people towards Aboriginal culture (Ban et al., 
2020; Barber & Jackson, 2011; Belisle & Asselin, 2021; Cameron, 2022; Denny & Fanning, 2016; Kookana 
et al., 2012; Larson et al., 2023; McGregor, 2012; Taylor & Habibis, 2020). Quantitative evidence of 
improved natural resource management through greater collaboration with Indigenous people is also 
emerging (Austin et al., 2018; Baijius & Patrick, 2019a; Leiper et al., 2018; Lindsay et al., 2022).  

Success stories 

There are several publications identified in the review that document successes in engagement and 
decision-making processes with Indigenous peoples at national and international levels, as well as some 
unsuccessful decision-making processes. These are captured in Table 7. While the studies are sufficiently 
relevant to include in this review, the specific detail has variable application to the GBR and therefore 
has not been extracted here. The findings of these studies do however reinforce the outcomes 
summarised in the information above and reiterate aspects of understanding and cultural awareness, 
respect, capacity, capability and the need for the application of an adaptive approach to management.  

Table 7. Examples of studies that document engagement and decision making with Indigenous peoples at national 
and international levels. 

Aspect Relevant references 

Documented engagement success with 
Indigenous peoples at national and 
international levels. 

Bark et al., 2015; Beveridge et al., 2021; Cullen-
Unsworth et al., 2012; Dovers et al., 2015; Gaw et 
al., 2019; Hemming et al., 2017; Hill et al., 2012, 
2022; Jackson et al., 2014; Latulippe & McGregor, 
2022; Lilleyman et al., 2022; Maclean et al., 2012; 
Muller et al., 2019; Pence et al., 2010; Yibarbuk & 
Cooke, 2001 
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Aspect Relevant references 

Documenting decision-making success 
afforded to Indigenous peoples at 
national and international levels. 

Curran, 2019; Diver et al., 2022; Hemming et al., 
2017; Muller et al., 2019; Yibarbuk & Cooke, 2001 

Documented unsuccessful decision-
making outcomes for Indigenous 
people. 

Zorzin, 2014 

4.1.2 Recent findings 2016-2022 (since the 2017 SCS) 

Fifty-one publications were documented between the 2016 and 2022 period. Of these, 25 publications 
focused on Indigenous participation in environmental management and decision-making, documenting 
key learnings from proposed and ongoing collaborative work (Ali et al., 2022; Austin et al., 2018; Baijius 
& Patrick, 2019a; Ban et al., 2020; Belisle & Asselin, 2021; Beveridge et al., 2021; Black & McBean, 2016; 
Dale et al., 2021; Denny & Fanning, 2016; Diver et al., 2022; Gabriel et al., 2020; Godden & Cowell, 2016; 
Jackson et al., 2019; Jackson, 2022; Larson et al., 2023; McGaurr et al., 2016; Reid et al., 2022; Sahoo et 
al., 2022; Steenbergen et al., 2021; Wilson, 2019). A vast majority of these publications point towards 
improved sustainability of social and environmental outcomes that acknowledge and support respectful 
integration of Indigenous knowledge and values, whilst meeting the management aspirations of 
Traditional Owners. Recommendations are also made in terms of preferred approaches to engagement, 
collaborative management and policy development (Diver, 2017; Hughey et al., 2017; Kuru et al., 2021; 
Pyke et al., 2018; Robitaille et al., 2017). Another 16 publications focused on ongoing issues with 
communication, understanding and awareness between western societies and their Indigenous 
communities, and the implementation of well-meaning, collaborative projects across this diverse 
landscape (Baijius & Patrick, 2019b; Cameron, 2022; Carson et al., 2018; Crawford, 2018; Dale et al., 
2021; Disko, 2017; Hartwig et al., 2018; 2022; Kutay, 2021; Muir, 2018; Muller et al., 2019; Searle & 
Mulholland, 2018; Simms et al., 2016; Taylor & Habibis, 2020; Tsuji, 2021; Zurba & Bullock, 2018). 
Finally, a subset of publications focused on the success and benefits of Indigenous engagement and 
involvement on ecosystems and communities (Coyne et al., 2022; Diver et al., 2019; Gómez-Betancur et 
al., 2022; Latulippe & McGregor, 2022; Nikolakis et al., 2023; Noble et al., 2016; RiverOfLife et al., 2020; 
Sangha & Russell-Smith, 2017). 

4.1.3 Key conclusions 

Key learnings identified to be most relevant to the Great Barrier Reef from national and international 
studies are: 

1. Understanding: Cultural awareness across western societies of Indigenous people’s connections 
with the natural world are low and not conducive to acceptance that engaging and involving 
Indigenous people in natural resource management has global benefits. Support for education 
campaigns that not only apply to stakeholders of the GBR but also encompass primary and 
secondary school curriculums are needed. These engagements should be designed and 
delivered by diverse Indigenous groups ‘on Country’. On-Country engagements between 
Traditional Owners and senior management staff are also required and should be undertaken 
primarily ‘on Country’. The classroom and meeting room should be ‘Country’ wherever possible 
and non-Indigenous managers advised to primarily listen to understand the historic issues 
before developing future directions. Recognition of the social dimensions of the issues and 
solutions is a priority. 

2. Respect: Cultural awareness builds respect for Indigenous culture, land and sea management 
practices, and innate connections to Country held within Traditional Ecological Knowledge. 
Relationships built on trust, respect and understanding have shown best results in supporting 
Indigenous organisations on the pathway from exclusion to decision-making and self 
governance. Furthermore, Traditional Owners are not stakeholders to be consulted but rather 
decision-makers and as such, should be included from the start in relevant management 
roundtables. 
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3. Collaboration: Collaboration is required at all levels of environmental decision-making including 
research, planning, policy, implementation, assessment and overall governance; and 
establishing relationships that are founded on respect, trust and mutual capacity-building is 
critical. Collaborative research that integrates different types of ecological knowledge has 
demonstrated great success in environmental outcomes and led to increased recognition of the 
awareness of the knowledge and wisdom held and contributed by Indigenous people. 

4. Capacity: Contemporary Traditional Owner groups are expected to contribute effectively and 
efficiently across a vast scope of legislative, policy and planning frameworks. Development of 
resources focused on improving literacy of Traditional Owners to understand these frameworks 
in formats that are more meaningful for Traditional Owners, and the provision of more 
opportunities for individuals to gain experience with relevant management programs, are 
beneficial for the building of this capacity. Efforts should also be made to include Traditional 
Owners in all engagements to ensure improved capacity as decision-makers for the GBR. 

5. Capability: Greater resources and effort to support Traditional Owner organisations to acquire 
the skills needed to govern, manage and deliver programs in terms of design, research, policy, 
planning, implementation, assessment and management has been shown to be beneficial. 
Effective self-governance of Traditional Owner organisations should be an endpoint which is 
supported by all western organisations involved with the management of the GBR. 

6. Adaptive management: The critical success factors for greater Indigenous involvement should 
implicitly consider the critical success factors of greater Indigenous involvement. Integration of 
the steps above into policy and planning documents supported by fit for purpose Monitoring 
Evaluation and Reporting Strategies to measure success is necessary for continuous 
improvement and adaptive management. 

This synthesis has highlighted that issues of communication, relationships, engagement and 
involvement of Indigenous people in natural resource management are not confined to Australia, but 
rather a global issue. In summary: 

• 31 publications highlighted communication problems between contemporary management 
authorities and Indigenous people (Adams et al., 2014; Ali et al., 2022; Austin et al., 2018; Ban et 
al., 2019; Bark et al., 2015; Beaudoin et al., 2016; Cameron, 2022; Carter, 2010; Davies et al., 
2013; Diver, 2017; Finn & Jackson, 2011; Hartwig et al., 2018; Houde, 2007; Jackson, 2022; 
Kutay, 2021; Larson et al., 2023; Maclean et al., 2012; Marika-Mununggiritj, 1991; Noble et al., 
2016; O’Faircheallaigh, 2009; Prober et al., 2011; Searle & Mulholland, 2018; Smallacombe, 
2005; Smith, 2019; Taylor & Habibis, 2020; Thornton & Scheer, 2012; Tiparui et al., 1991; 
Wohling, 2009; Yibarbuk & Cooke, 2001; Zorzin, 2014; Zurba & Bullock, 2018).  

• 23 publications documented Indigenous exclusion from natural resource management and 
decision-making (Ali et al., 2022; Baijius & Patrick, 2019a; 2019b; Bélisle et al., 2021; Bohensky 
et al., 2013; Crawford, 2018; Diver, 2017; Diver et al., 2022; Finn & Jackson, 2011; Goolmeer et 
al., 2022; Hartwig et al., 2022; Kuru et al., 2021; McGregor, 2012; Muir, 2018; Muller et al., 
2019; O’Faircheallaigh, 2009; Sahoo et al., 2022; Simms et al., 2016; Tiparui et al., 1991; Turner 
et al., 2008; Weir, 2011; Wilson, 2019; Wohling, 2009). 

• 40 publications proposed improved engagement with Indigenous people for improved natural 
resource management outcomes (Adams et al., 2014; Ali et al., 2022; Austin et al., 2018; Ayre et 
al., 2018; Baijius & Patrick, 2019a; Ban et al., 2019; Barber & Jackson, 2011; Bark et al., 2015; 
Beaudoin et al., 2016; Bélisle et al., 2021; Black & McBean, 2016; Carson et al., 2018; Carter, 
2010; Clapham et al., 2021; Collings, 2012; Denny & Fanning, 2016; Diver, 2017; Dovers et al., 
2015; Finn & Jackson, 2011; Gaw et al., 2019; Gone, 2019; Goolmeer et al., 2022; Hartwig et al., 
2022; Houde, 2007; Hughey et al., 2017; Izurieta et al., 2011; Jackson et al., 2019; Jones et al., 
2010; Kuru et al., 2021; Larson et al., 2023; Leiper et al., 2018; Maclean et al., 2012; McGregor, 
2012; Prober et al., 2011; Robitaille et al., 2017; Simms et al., 2016; Thornton & Scheer, 2012; 
Trigger et al., 2014; Turner et al., 2008; Wilson, 2019). 

• 16 publications highlighted the need to direct resources towards capacity building of Indigenous 
organisations (Barber & Jackson, 2011; Bark et al., 2015; Bodle et al., 2018; Collings, 2012; 
Hemming et al., 2017; Herbert, 2008; Hill et al., 2012; Izurieta et al., 2011; Jones et al., 2010; 
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Kuru et al., 2021; Leiper et al., 2018; Maclean et al., 2012; Ober & Fasoli, 2008; Pence et al., 
2010; Taylor & Habibis, 2020; Tiparui et al., 1991). 

• 17 publications documented successful engagements or decision-making with Indigenous 
organisations (Beveridge et al., 2021; Cullen-Unsworth et al., 2012; Curran, 2019; Diver et al., 
2022; Dovers et al., 2015; Gaw et al., 2019; Hemming et al., 2017; Hill et al., 2012; Jackson et al., 
2014; Kookana et al., 2013; Latulippe & McGregor, 2022; Lilleyman et al., 2022; Maclean et al., 
2012; Muller et al., 2019; Pence et al., 2010; RiverOfLife et al., 2020; Yibarbuk & Cooke, 2001). 

• 31 publications highlighted Indigenous connections to Country and the benefits to communities 
from involvement in managing Country (Ali et al., 2022; Barber et al., 2015; Bark et al., 2015; 
Black & McBean, 2016; Bohensky et al., 2013; Cameron, 2022; Collings, 2012; Coyne et al., 2022; 
Davies et al., 2013; Donatuto et al., 2014; Gaw et al., 2019; Hartwig et al., 2018; Kookana et al., 
2013; Larson et al., 2023; Leiper et al., 2018; Maclean et al., 2012; Manero et al., 2022; Marika-
Mununggiritj, 1991; Nikolakis et al., 2023; Prober et al., 2011; Pyke et al., 2018; Ridges et al., 
2020; RiverOfLife et al., 2020; 2021; Sangha et al., 2015; Sangha & Russell-Smith, 2017; Taylor, 
2008; Tiparui et al., 1991; Weir, 2012; Yibarbuk & Cooke, 2001; Zander, 2013). 

• 21 publications identified recognition of the social dimensions of the issues and the need for 
social science expertise in the solutions (Adams et al., 2014; Barber et al., 2015; Bark et al., 
2015; Bischoff-Mattsona et al., 2018; Bodle et al., 2018; Buckley & Sullivan, 2014; Coyne et al., 
2022; Dovers et al., 2015; Hartwig et al., 2022; Hill et al., 2012; Larson et al., 2023; Maclean et 
al., 2012; Manero et al., 2022; Noble et al., 2016; O’Faircheallaigh, 2009; Sangha et al., 2015; 
Searle & Mulholland, 2018; Spaeder & Feit, 2005; Stacey et al., 2013; Taylor & Habibis, 2020; 
Zander, 2013). 

4.1.4. Significance of findings for policy, management and practice  

This synthesis has highlighted the urgent need to review and revisit all policies and engagement 
frameworks related to Traditional Owner involvement in water quality management for the GBR. 
Importantly, this will establish a platform from which to undertake meaningful engagements directly 
with Traditional Owner organisations to determine best practice from a cultural perspective. Learnings 
from this synthesis should be accompanied by social science expertise to develop meaningful 
relationships, policies and frameworks with Traditional Owners to ensure delivery of sustainable and 
holistic outcomes for the GBR and its associated freshwater catchments. Importantly, these 
developments should have inherent strategies to deliver outcomes, and commitments to measure 
success at agreed timeframes to ensure greater Indigenous involvement in decision-making for the GBR.  

4.1.5. Uncertainties and/or limitations of the evidence 

The body of evidence presented in this synthesis is inherently limited to the scope of the question posed 
and confounded by the drivers of scientific publication in internationally peer-reviewed journals. 
Manuscripts generally publish a result, particularly a positive result. The publication of no result or 
negative results in science is much less common (publication bias). In addition, manuscripts drafted by 
western authors without Indigenous participation may also claim success, however, this may not 
translate to successful outcomes for Indigenous people. The other limitation is that factors contributing 
to successful engagement with Indigenous groups across the globe, may not always be appropriate with 
Traditional Owners in Australia. Further engagement with Traditional Owner groups to determine the 
success, or learnings, from existing engagements within the GBR context should be considered. These 
initial engagements can also be used to determine what the critical success factors from greater 
involvement are from the Traditional Owner perspective in Australia. 

4.2 Contextual variables influencing outcomes  

The most relevant contextual variable to this question is the variability in cultural values between 
Indigenous groups, even between neighbouring groups. These values are likely to influence the factors 
identified to be associated with involvement and engagement in water quality or even broader natural 
resource management programs in the GBR. Governance and the history of decision-making processes 
are also likely to influence the outcomes.  
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4.3 Evidence appraisal 

Relevance 

The relevance of the overall body of evidence to the primary question was rated as Low, based on the 
assessment of the relevance of the study approach and study results to the primary question. Spatial 
and temporal relevance were not assessed due to the substantial variability in cultural values and 
priorities between Indigenous groups. Furthermore, the concept of greater Indigenous involvement is 
too variable across groups to provide a meaningful spatial or temporal assessments, even within 
Australia. No studies with relevant findings across multiple Traditional Owner groups in the GBR 
catchments were identified in this review. 

International literature outlined issues with Indigenous involvement in decision-making 
comprehensively, however, few case studies presented positive outcomes and the critical success 
factors to ensure greater Indigenous involvement in decision-making. This is most likely a result of few 
successful examples and the need for further work in this area and that publication of unsuccessful 
engagements and lessons learnt are not common. Examples of successful outcomes and approaches to 
engagement for researchers and Indigenous people were present in the literature, however, how these 
examples translate to decision-making for the GBR is yet to be seen. 

Publications that were considered directly relevant to the question highlighted the deep connections 
between Indigenous people and natural ecosystems together with the need to improve engagement 
through approaches that prioritise relationships, context, trust, respect, inclusivity, connectivity, and 
capacity building (Black & McBean, 2016; Carter, 2010; Diver et al., 2022; Goolmeer et al., 2022; 
Hemming et al., 2017; Hill et al., 2012; 2022; Muller et al., 2019). These critical factors enabled 
meaningful engagement and involvement towards decision-making authority and self-governance. In 
turn, these studies also highlighted the broad benefits to the health of Indigenous communities from 
self-governance and the inclusion of Indigenous people in environmental management and decision-
making. In addition, seven of the nine publications were produced in Australia, and seven of the nine 
publications were published since 2016. 

Consistency, Quantity and Diversity 

There were two key consistencies in the literature reviewed. The first was the documentation of 
exclusion of Indigenous people across the globe from natural resource management including 
identification of issues in communication whilst addressing the situation in contemporary settings. The 
majority of manuscripts documented the historical and contemporary exclusion of local Indigenous 
people in all aspects of natural resource management with the following manuscripts to be considered 
in particular, including manuscripts investigating issues in communication relating to dichotomous 
perspectives with the natural environment (Adams et al., 2014; Ali et al., 2022; Austin et al., 2018; 
Baijius & Patrick, 2019a; 2019b; Ban et al., 2019; Beaudoin et al., 2016; Bélisle et al., 2021; Bohensky et 
al., 2013; Cameron, 2022; Carter, 2010; Crawford, 2018; Davies et al., 2013; Diver, 2017; Diver et al., 
2022; Finn & Jackson, 2011; Goolmeer et al., 2022; Hartwig et al., 2018; 2022; Houde, 2007; Jackson et 
al., 2019; Jackson, 2022; Kuru et al., 2021; Kutay, 2021; Larson et al., 2023; Marika-Mununggiritj, 1991; 
McGregor, 2012; Muir, 2018; Muller et al., 2019; Noble et al., 2016; O’Faircheallaigh, 2009; Prober et al., 
2011; Sahoo et al., 2022; Searle & Mulholland, 2018; Simms et al., 2016; Smallacombe, 2005; Smith, 
2019; Taylor & Habibis, 2020; Thornton & Scheer, 2012; Tiparui et al., 1991; Turner et al., 2008; Weir, 
2011; Wilson, 2019; Wohling, 2009; Yibarbuk & Cooke, 2001; Zorzin, 2014; Zurba & Bullock, 2018). 

The second key consistency was the desire for Indigenous people to be involved in natural resource 
management due to inherent connections to nature, particularly in Australia where fulfilment of 
custodial responsibilities was a key driver. The proposal for engagements needed to address this issue 
were prominent throughout the literature (Adams et al., 2014; Ali et al., 2022; Austin et al., 2018; Ayre 
et al., 2018; Baijius & Patrick, 2019a; Ban et al., 2019; Barber & Jackson, 2011; Beaudoin et al., 2016; 
Bélisle et al., 2021; Black & McBean, 2016; Carson et al., 2018; Carter, 2010; Clapham et al., 2021; 
Collings 2012; Denny & Fanning, 2016; Diver, 2017; Dovers et al., 2015; Finn & Jackson, 2011; Gaw et al., 
2019; Goolmeer et al., 2022; Gone, 2019; Hartwig et al., 2022; Houde, 2007; Hughey et al., 2017; 
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Izurieta et al., 2011; Jackson et al., 2019; Jones et al., 2010; Kuru et al., 2021; Larson et al., 2023; Leiper 
et al., 2018; Maclean et al., 2012; McGregor, 2012; Prober et al., 2011; Robitaille et al., 2017; Simms et 
al., 2016; Thornton & Scheer, 2012; Trigger et al., 2014; Turner et al., 2008; Wilson, 2019). 

Consistency across the body of evidence was rated as Moderate. 

The quantity of studies was Low. Few studies were undertaken in the GBR catchment area. A majority of 
the studies were from other parts of Australia or Canada, and the remaining studies were dispersed 
globally. Despite the low rates of Traditional Owner authorship or affiliation (23%), 59% of studies 
involved Indigenous participation, either through co-authorship, or through participatory workshops 
and interviews. Of the studies which involved Indigenous participation almost 63% of these studies 
involved Traditional Owners from Australia, followed by Canada with 32% Indigenous participation.  

The diversity of study types was Low, with a mix of primary studies (30%, largely observational) and 
secondary studies (70%, primarily literature reviews and review of survey outcomes).  

Confidence 

Overall confidence in the body of evidence was rated as Limited, based on Low overall relevance and 
Moderate consistency (Table 9). Overall, literature reviewed had low relevance to the question due to 
spatial and temporal variability in Indigenous groups and context. Apart from this, the literature 
reviewed was consistent in identifying issues of exclusion and proposing collaborative engagement for 
improved Indigenous decision-making capacity in natural resource management. 

The review indicates that there is strong evidence that consensus of exclusion of Indigenous people 
from natural resource management, disparate views leading to communication issues, and the desire of 
Indigenous people to be engaged and involved is high. Publication of successful engagements or 
successful outcomes in decision-making once Indigenous people have been provided opportunities to 
self-govern are rare. Although publications relating to methods of proposed engagements are common, 
the outcomes or learnings from these engagements are not common, potentially highlighting negative 
results that were not published. In addition, successful methods and results at an international level, 
may not necessarily apply to Traditional Owners in Australia due to differences in cultures. This means 
that determination of the critical success factors for greater Indigenous involvement in decision-making 
for the GBR is difficult, however the authors were still able to assess the evidence to provide a set of 
critical factors. These factors should be used as a platform from which to undertake further 
engagements with the Traditional Owners of the GBR to validate and identify pathways for future 
engagements and involvements to deliver collaborative actions to benefit the GBR. 

Table 8. Summary of results for the evidence appraisal of the whole body of evidence in addressing Question 7.3. 
The overall measure of Confidence (i.e., Limited, Moderate and High) is represented by a matrix encompassing 
overall relevance and consistency.  

Indicator Rating Overall measure of Confidence 

Relevance (overall) Low 

 

   -To the Question Low 

   -Spatial (if relevant) N/A 

   -Temporal (if relevant) N/A 

Consistency Moderate 

Quantity Low 

Diversity Low 
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4.4 Indigenous engagement/participation within the body of evidence 

Indigenous engagement was highly variable and also sometimes difficult to determine from methods. 
Direct Indigenous participation, either through authorship or consultation/engagement was determined 
for 34 publications within the synthesis (Adams et al., 2014; Ali et al., 2022; Ban et al., 2019; Barber & 
Jackson, 2011; Bark et al., 2015; Beveridge et al., 2021; Cameron, 2022; Collings, 2012; Crawford, 2018; 
Cullen-Unsworth et al., 2012; Denny & Fanning, 2016; Diver et al., 2022; Gaw et al., 2019; Goolmeer et 
al., 2022; Hemming et al., 2017; Hill et al., 2022; Jackson, 2022; Jackson et al., 2014; Kookana et al., 
2013; Larson et al., 2023; Leiper et al., 2018; Lilleyman et al., 2022; Lindsay et al., 2022; Maclean et al., 
2012; McGregor, 2012; Noble et al., 2016; Ober & Fasoli, 2008; Ridges et al., 2020; RiverOfLife et al., 
2021; Simms et al., 2016; Smallacombe, 2005; Stacey et al., 2013; Taylor & Habibis, 2020; Yibarbuk & 
Cooke, 2001). 

4.5 Knowledge gaps  

A summary of the knowledge gaps for Question 7.3 are presented in Table 9. 

Table 9. Summary of knowledge gaps for Question 7.3. 

Gap in knowledge (based on what 
is presented in Section 4.1) 

Possible research or 
Monitoring & Evaluation (M&E) 
question to be addressed 

Potential outcome or Impact for 
management if addressed  

Systematic assessment of 
Traditional Owner engagement 
and involvement in water quality 
management programs in the 
GBR, using locally relevant 
studies and direct engagement of 
Traditional Owner groups. 

What are the factors that 
influence the success of 
Traditional Owner 
engagement and involvement 
in water quality management 
programs in the GBR? 

Identification of options and 
opportunities to improve 
Traditional Owner engagement 
and involvement in GBR water 
quality programs, based on 
Traditional Owner knowledge 
and experiences. 

Understanding of Indigenous 
engagement or involvement 
methods/processes that have not 
worked for water quality or 
related environmental programs. 

What Indigenous engagement 
or involvement 
methods/processes have not 
worked for water quality or 
related environmental 
programs? 

A list of methods / process/ 
actions not to do would be 
beneficial for people working in 
this space in future. 

Understanding the role of 
legislative frameworks and 
instruments in the limitation of 
Traditional Owner engagement 
and involvement in GBR decision-
making, and the characteristics 
that could be addressed for 
future improvements. 

Why have existing legislative 
frameworks and instruments 
not effectively included, 
engaged or involved 
Traditional Owners in GBR 
decision-making? How can this 
be improved? 

Identification of barriers for 
Traditional Owner engagement 
linked to legislative frameworks 
and instruments. 

Status of cultural awareness 
across non-Indigenous 
stakeholders, drivers of 
limitations and how this can be 
improved. 

Why is cultural awareness low 
across non-Indigenous 
stakeholders? How can this be 
improved? 

Quantification of the efforts 
and options required to 
improve cultural awareness 
across non-Indigenous 
stakeholders to ensure that 
programs are fit for purpose 
and involvement in GBR water 
quality decision making 
processes is increased. 

Improved understanding of the 
needs for greater capacity and 

Why is capacity and capability 
development for Traditional 

Identification of the needs and 
options for greater capacity and 
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Gap in knowledge (based on what 
is presented in Section 4.1) 

Possible research or 
Monitoring & Evaluation (M&E) 
question to be addressed 

Potential outcome or Impact for 
management if addressed  

capability development among 
Traditional Owner groups in the 
GBR to become involved in GBR 
management, and identification 
of the options to address these 
needs. 

Owners not effectively 
resourced or developed within 
the GBR management 
framework? How can this be 
improved? 

capability development among 
Traditional Owner groups in the 
GBR to become involved in GBR 
management. 

Methods for improving the 
integration of social science 
expertise into future Indigenous 
engagement programs to support 
water quality and broader 
environmental outcomes. 

How can social science 
expertise be better integrated 
in future engagement 
programs to support water 
quality and broader 
environmental outcomes? 

Integration of social science 
aspects into future engagement 
programs to support water 
quality and broader 
environmental outcomes. 
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5. Evidence Statement 
The synthesis of the evidence for Question 7.3 was based on 119 studies, undertaken in primarily 
colonial and settled nations (e.g., Australia, Canada) and published between 1990 and 2022. The 
synthesis includes a Low diversity of study types (30% primary studies, largely observational and 70% 
secondary studies primarily literature reviews and reviews of survey outcomes) and has a Limited 
confidence rating (based on Moderate consistency and Low overall relevance of studies).  

Summary of findings relevant to policy or management action  

Determining the critical success factors for greater Indigenous involvement in water quality decision 
making and management for the Great Barrier Reef is difficult within the constraints of the Scientific 
Consensus Statement process that uses peer reviewed scientific evidence only. To fully address this 
question requires Indigenous knowledge and input. While recognising this limitation, several factors and 
learnings can be identified from national and international peer reviewed studies. Issues of 
communication, relationships, engagement and involvement of Indigenous people in natural resource 
management broadly, and water quality management specifically, are a global issue. Historic exclusion 
from natural resource management and decision-making precludes and impedes contemporary 
attempts to integrate cultural values Improved understanding and collaboration across all sectors of 
natural resource management to recognise Indigenous connections to Country, the need for improved 
engagement frameworks specifically recognising social and cultural factors, and the socio-ecological 
benefits of Indigenous involvement in management and decision-making are identified as common 
needs for environmental programs globally. Critical factors and key learnings from national and 
international studies include increased understanding and knowledge of Indigenous culture and 
connection to Country, helping to establish trust and respect between all partners through relationship 
building, support for increased capacity to engage and become involved in programs, support for 
improved capability to collaborate and deliver across all aspects of planning and delivery, and adoption 
of an adaptive management approach to program delivery. Learnings from this synthesis should be 
accompanied by the development of meaningful relationships, policies and frameworks led by 
Traditional Owners to ensure delivery of sustainable and holistic outcomes for the Great Barrier Reef 
and its associated catchments.  

Supporting points 

• Several issues were identified for Traditional Owner engagement in water quality and broader 
natural resource management programs relevant to the Great Barrier Reef, including: 
communication problems between contemporary management authorities and Indigenous 
people (31 studies); Indigenous exclusion from natural resource management and decision-
making (23 studies); improved engagement with Indigenous people for improved natural 
resource management outcomes (40 studies); the need to direct resources towards capacity 
building of Indigenous organisations (16 studies); successful engagements or decision-making 
with Indigenous organisations (17 studies); Indigenous connections to Country and the benefits 
to communities from involvement in managing Country (32 studies); and recognition of the 
social dimensions of the issues and the need for social science expertise to be embedded in the 
solutions (21 studies). 

• The outcomes from Indigenous-led decision-making including a description of successful 
engagements or successful outcomes are rarely published in the scientific literature. Key 
learnings identified to be most relevant to the Great Barrier Reef from national and 
international studies are: 

1. Understanding: Cultural awareness across western societies of Indigenous people’s 
connections with the natural world are low and not conducive to acceptance that engaging 
and involving Indigenous people in natural resource management has global benefits. 
Support for education campaigns and engagements around cultural awareness that are 
designed and delivered by Indigenous people ‘on Country’ and target senior management 
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staff is critical for success. Recognition of the social dimensions of the issues and solutions 
is a priority. 

2. Respect: Cultural awareness builds respect for Indigenous culture, land and sea 
management practices, and innate connections to Country held within Traditional 
Ecological Knowledge. Relationships built on trust, respect and understanding have shown 
best results in supporting Indigenous organisations on the pathway from exclusion to 
decision-making and self governance. Furthermore, Traditional Owners are not 
stakeholders to be consulted but rather decision-makers and as such, should be included 
from the start in relevant management roundtables.  

3. Collaboration: Collaboration is required at all levels of environmental decision-making 
including research, planning, policy, implementation, assessment and overall governance; 
and establishing relationships that are founded on respect, trust and mutual capacity-
building is critical. Collaborative research that integrates different types of ecological 
knowledge has demonstrated great success in environmental outcomes and led to 
increased recognition of the awareness of the knowledge and wisdom held and 
contributed by Indigenous people. 

4. Capacity: Contemporary Traditional Owner groups are expected to contribute effectively 
and efficiently across a vast scope of legislative, policy and planning frameworks. 
Development of resources focused on improving literacy of Traditional Owners to 
understand these frameworks in formats that are more meaningful for Traditional Owners, 
and the provision of more opportunities for individuals to gain experience with relevant 
management programs, are beneficial for the building of this capacity. Efforts should also 
be made to include Traditional Owners in all engagements to ensure improved capacity as 
decision-makers for the Great Barrier Reef.  

5. Capability: Greater resources and effort to support Traditional Owner organisations to 
acquire the skills needed to govern, manage and deliver programs in terms of design, 
research, policy, planning, implementation, assessment and management has been shown 
to be beneficial. Effective self-governance of Traditional Owner organisations should be an 
endpoint which is supported by all western organisations involved with the management 
of the Great Barrier Reef. 

6. Adaptive management: The critical success factors for greater Indigenous involvement 
should implicitly consider the critical success factors of greater Indigenous involvement. 
Integration of the steps above into policy and planning documents supported by fit for 
purpose Monitoring Evaluation and Reporting Strategies to measure success is necessary 
for continuous improvement and adaptive management. 

• Consideration of these critical success factors can provide a useful foundation to build on and 
provide pathways for future engagement and involvement of Indigenous people in Great 
Barrier Reef water quality decisions and management. 

  



 

2022 Scientific Consensus Statement: Espinoza et al. (2024) Question 7.3 
28 

6. References 
The ‘Body of Evidence’ reference list contains all the references that met the eligibility criteria and were 
counted in the total number of evidence items included in the review, although in some cases, not all of 
them were explicitly cited in the synthesis. In some instances, additional references were included by 
the authors, either as background or to provide context, and those are included in the ‘Supporting 
References’ list. 

Body of Evidence 

Adams, M. S., Carpenter, J., Housty, J. A., Neasloss, D., Paquet, P. C., Service, C., Walkus, J., & Darimont, 
C. T. (2014). Toward increased engagement between academic and indigenous community 
partners in ecological research. Ecology and Society, 19(3). https://doi.org/10.5751/ES-06569-
190305 

Alexander, C., Bynum, N., Johnson, E., King, U., Mustonen, T., Neofotis, P., Oettlé, N., Rosenzweig, C., 
Sakakibara, C., Shadrin, V., Vicarelli, M., Waterhouse, J., & Weeks, B. (2011). Linking indigenous 
and scientific knowledge of climate change. BioScience, 61(6), 477–484. 
https://doi.org/10.1525/bio.2011.61.6.10 

Ali, T., Buergelt, P. T., Maypilama, E. L., Paton, D., Smith, J. A., & Jehan, N. (2022). Synergy of systems 
theory and symbolic interactionism: a passageway for non-Indigenous researchers that facilitates 
better understanding Indigenous worldviews and knowledges. International Journal of Social 
Research Methodology, 25(2), 197–212. https://doi.org/10.1080/13645579.2021.1876300 

Arbon, V. (2008). Indigenous research: Aboriginal knowledge creation. Ngoonjook, 32, 80–94. 
https://search.informit.org/doi/10.3316/ielapa.889160683399529 

Austin, B. J., Robinson, C. J., Fitzsimons, J. A., Sandford, M., Ens, E. J., Macdonald, J. M., Hockings, M., 
Hinchley, D. G., McDonald, F. B., Corrigan, C., Kennett, R., Hunter-Xenie, H., & Garnett, S. T. (2018). 
Integrated measures of Indigenous land and sea management effectiveness. Conservation and 
Society, 16(3), 372–384. http://www.jstor.org/stable/26500648 

Ayre, M. L., Wallis, P. J., & Daniell, K. A. (2018). Learning from collaborative research on sustainably 
managing fresh water: Implications for ethical research–practice engagement. Ecology and Society, 
23(1). https://doi.org/10.5751/ES-09822-230106 

Baijius, W., & Patrick, R. J. (2019a). Planning around reserves: Probing the inclusion of First Nations in 
Saskatchewan’s watershed planning framework. International Indigenous Policy Journal, 10(5), 1–
27. https://doi.org/10.18584/iipj.2019.10.5.8502 

Baijius, W., & Patrick, R. J. (2019b). “We don’t drink the water here”: The reproduction of undrinkable 
water for First Nations in Canada. Water (Switzerland), 11(5), 1079. 
https://doi.org/10.3390/w11051079 

Ban, N. C., Wilson, E., & Neasloss, D. (2020). Historical and contemporary indigenous marine 
conservation strategies in the North Pacific. Conservation Biology, 34(1), 5–14. 
https://doi.org/10.1111/cobi.13432 

Barber, M., & Jackson, S. E. (2011). Aboriginal water values and resource development pressures in the 
Pilbara region of north-west Australia. Australian Aboriginal Studies, 2, 32–49. 

Barber, M., Jackson, S. E., Dambacher, J. M., & Finn, M. (2015). The persistence of subsistence: 
Qualitative social-ecological modeling of indigenous aquatic hunting and gathering in tropical 
Australia. Ecology and Society, 20(1). https://doi.org/10.5751/ES-07244-200160 

Bark, R. H., Barber, M., Jackson, S. E., Maclean, K., Pollino, C., & Moggridge, B. J. (2015). Operationalising 
the ecosystem services approach in water planning: A case study of indigenous cultural values from 
the Murray–Darling Basin, Australia. International Journal of Biodiversity Science, Ecosystem 
Services & Management, 11(3), 239–249. https://doi.org/10.1080/21513732.2014.983549 



 

2022 Scientific Consensus Statement: Espinoza et al. (2024) Question 7.3 
29 

Beaudoin, J.-M., Bouthillier, L., Bulkan, J., Nelson, H., Trosper, R., & Wyatt, S. (2016). What does “First 
Nation deep roots in the forests” mean? Identification of principles and objectives for promoting 
forest-based development. Canadian Journal of Forest Research, 46(4), 508–519. 
https://doi.org/10.1139/cjfr-2015-0170 

Bélisle, A. C., & Asselin, H. (2021). A collaborative typology of boreal indigenous landscapes. Canadian 
Journal of Forest Research, 51(9), 1253–1262. https://doi.org/10.1139/cjfr-2020-0369 

Beveridge, R., Moody, M. F., Pauly, B., Murray, G., & Darimont, C. T. (2021). Applying community-based 
and Indigenous research methodologies: Lessons learned from the Nuxalk Sputc Project. Ecology 
and Society, 26(4). https://doi.org/10.5751/ES-12702-260421 

Bischoff-Mattson, Z., Lynch, A. H., & Joachim, L. (2018). Justice, science, or collaboration: Divergent 
perspectives on Indigenous cultural water in Australia’s Murray–Darling Basin. Water Policy, 20(2), 
235–251. https://doi.org/10.2166/wp.2018.145 

Black, K. P., & McBean, E. (2016). Increased indigenous participation in environmental decision-making: 
A policy analysis for the improvement of indigenous health. International Indigenous Policy Journal, 
7(4). https://doi.org/10.18584/iipj.2016.7.4.5 

Bodle, K., Brimble, M., Weaven, S., Frazer, L., & Blue, L. (2018). Critical success factors in managing 
sustainable indigenous businesses in Australia. Pacific Accounting Review, 30(1), 35–51. 
https://doi.org/10.1108/PAR-02-2016-0017 

Bohensky, E. L., Butler, J. R. A., & Davies, J. (2013). Integrating indigenous ecological knowledge and 
science in natural resource management: Perspectives from Australia. Ecology and Society, 18(3). 
https://doi.org/10.5751/ES-05846-180320 

Brearley, L. (2008). The cross-institutional Indigenous research project: A proposal for a collaborative 
approach to the development of Indigenous researchers. Ngoonjook, 32, 27–36. 
https://search.informit.org/doi/10.3316/aeipt.166703 

Buckley, K., & Sullivan, S. (2014). Issues in values-based management for Indigenous cultural heritage in 
Australia. Source: APT Bulletin, 45(4), 35–42. 

Cameron, L. (2022). Indigenous ecological knowledge systems – Exploring sensory narratives. Ecological 
Management and Restoration, 23(S1), 27–32. https://doi.org/10.1111/emr.12534 

Carson, S. L., Kentatchime, F., Nana, E. D., Njabo, K. Y., Cole, B. L., & Godwin, H. A. (2018). Indigenous 
peoples’ concerns about loss of forest knowledge: Implications for forest management. 
Conservation and Society, 16(4), 431–440. https://doi.org/10.4103/cs.cs_17_105 

Carter, J. (2010). Protocols, particularities, and problematising Indigenous “engagement” in community-
based environmental management in settled Australia. Geographical Journal, 176(3), 199–213. 
https://doi.org/10.1111/j.1475-4959.2010.00355.x 

Collings, N. (2012). Indigenous cultural & sprirtual values in water quality planning. Australian 
Department of Agriculture and Water Resources. https://www.waterquality.gov.au/your-
planning/indigenous-cultural-spiritual-values 

Coyne, C., Williams, G. D., & Sangha, K. K. (2022). Assessing the Value of Ecosystem Services From an 
Indigenous Estate: Warddeken Indigenous Protected Area, Australia. Frontiers in Environmental 
Science, 10. https://doi.org/10.3389/fenvs.2022.845178 

Crawford, S. S. (2018). The Canadian Crown’s duty to consult indigenous nations’ knowledge systems in 
federal environmental assessments. International Indigenous Policy Journal, 9(3). 
https://doi.org/10.18584/iipj.2018.9.3.4 

Cullen-Unsworth, L. C., Hill, R., Butler, J. R. A., & Wallace, M. (2012). A research process for integrating 
Indigenous and scientific knowledge in cultural landscapes: Principles and determinants of success 
in the Wet Tropics World Heritage Area, Australia. Geographical Journal, 178(4), 351–365. 
https://doi.org/10.1111/j.1475-4959.2011.00451.x 



 

2022 Scientific Consensus Statement: Espinoza et al. (2024) Question 7.3 
30 

Curran, D. (2019). Indigenous processes of consent: Repoliticizing water governance through legal 
pluralism. Water (Switzerland), 11(3). https://doi.org/10.3390/w11030571 

Cuttriss, L. (2001). Indigenous protected areas: Conserving Australia’s biodiversity. Ngoonjook, 20, 80–
83. https://search.informit.org/doi/10.3316/ielapa.997697740978544 

Dale, A. P., Crowley, G., Brewer, T. D., Andrews, K., Warren, B., Vella, K. J., & Potts, R. (2021). Governing 
the community-based natural resource management system in Northern Australia: In R. Wallace, S. 
Harwood, R. Gerritsen, B. Prideaux, T. O. M. Brewer, L. Rosenman, & A. Dale (Eds.), Leading from 
the North (1st Edition, pp. 309–328). ANU Press. https://doi.org/10.2307/j.ctv1zcm2r5.23 

Davies, J., Hill, R., Walsh, F. J., Sandford, M., Smyth, D., & Holmes, M. C. (2013). Innovation in 
management plans for community conserved areas: Experiences from Australian indigenous 
protected areas. Ecology and Society, 18(2). https://doi.org/10.5751/ES-05404-180214 

Denny, S. K., & Fanning, L. M. (2016). A Mi’kmaw perspective on advancing salmon governance in Nova 
Scotia, Canada: Setting the stage for collaborative co-existence. International Indigenous Policy 
Journal, 7(3). https://doi.org/10.18584/iipj.2016.7.3.4 

Disko, S. (2017). Indigenous cultural heritage in the implementation of UNESCO’s World Heritage 
Convention: Opportunities, obstacles and challenges. In A. Xanthaki, S. Valkonen, L. Heinämäki, & 
P. Nuorgam (Eds.), Indigenous Peoples’ Cultural Heritage (pp. 39–77). Brill. 
https://doi.org/10.1163/9789004342194_004 

Diver, S. (2017). Negotiating Indigenous knowledge at the science policy-interface: Insights from the 
Xáxli’p Community Forest. Environmental Science and Policy, 73, 1–11. 
https://doi.org/10.1016/j.envsci.2017.03.001 

Diver, S., Ahrens, D., Arbit, T., & Bakker, K. (2019). Engaging colonial entanglements: “Treatment as a 
State” policy for Indigenous water co-governance. Global Environmental Politics, 19(3), 33–56. 
https://doi.org/10.1162/glep_a_00517 

Diver, S., Eitzel, M. V, Brown, M., Hazel, A., Reed, R., & Fricke, S. (2022). Indigenous nations at the 
confluence: Water governance networks and system transformation in the Klamath Basin. Ecology 
and Society, 27(4). https://doi.org/10.5751/ES-12942-270404 

Donatuto, J., Grossman, E. E., Konovsky, J., Grossman, S., & Campbell, L. W. (2014). Indigenous 
community health and climate change: Integrating biophysical and social science indicators. 
Coastal Management, 42(4), 355–373. https://doi.org/10.1080/08920753.2014.923140 

Dovers, S., Feary, S., Martin, A., McMillan, L., Morgan, D., & Tollefson, M. (2015). Engagement and 
participation in Protected Area Management: Who, why, how and when? In S. Feary, G. L. 
Worboys, M. Lockwood, A. Kothari, & I. Pulsford (Eds.), Protected Area Governance and 
Management (pp. 413–440). ANU Press. https://doi.org/10.22459/pagm.04.2015.14 

Finn, M., & Jackson, S. E. (2011). Protecting Indigenous values in water management: A challenge to 
conventional environmental flow assessments. Ecosystems, 14(8), 1232–1248. 
https://doi.org/10.1007/s10021-011-9476-0 

Gabriel, A. G., De Vera, M., & Antonio, M. A. B. (2020). Roles of indigenous women in forest 
conservation: A comparative analysis of two indigenous communities in the Philippines. Cogent 
Social Sciences, 6(1). https://doi.org/10.1080/23311886.2020.1720564 

Gaw, S., Harford, A. J., Pettigrove, V., Sevicke-Jones, G., Manning, T., Ataria, J., Cresswell, T., Dafforn, K. 
A., Leusch, F. D. L., Moggridge, B. J., Cameron, M., Chapman, J., Coates, G., Colville, A., Death, C., 
Hageman, K., Hassell, K., Hoak, M., Gadd, J., … Brooks, B. W. (2019). Towards sustainable 
environmental quality: Priority research questions for the Australasian region of Oceania. 
Integrated Environmental Assessment and Management, 15(6), 917–935. 
https://doi.org/10.1002/ieam.4180 



 

2022 Scientific Consensus Statement: Espinoza et al. (2024) Question 7.3 
31 

Gibbs, L. M. (2009). Just add water: Colonisation, water governance, and the Australian inland. 
Environment and Planning A: Economy and Space, 41(12), 2964–2983. 
https://doi.org/10.1068/a41214 

Godden, L., & Cowell, S. (2016). Conservation planning and Indigenous governance in Australia’s 
Indigenous Protected Areas. Restoration Ecology, 24(5), 692–697. 
https://doi.org/10.1111/rec.12394 

Gómez-Betancur, L., Vilardy Q, S. P., & Torres R, D. (2022). Ecosystem services as a promising paradigm 
to protect environmental rights of Indigenous peoples in Latin America: the Constitutional Court 
landmark decision to protect Arroyo Bruno in Colombia. Environmental Management, 69(4), 768–
780. https://doi.org/10.1007/s00267-021-01483-w 

Gone, J. P. (2019). Considering Indigenous research methodologies: Critical reflections by an Indigenous 
knower. Qualitative Inquiry, 25(1), 45–56. https://doi.org/10.1177/1077800418787545 

Goolmeer, T., Skroblin, A., & Wintle, B. A. (2022). Getting our Act together to improve Indigenous 
leadership and recognition in biodiversity management. Ecological Management and Restoration, 
23(S1), 33–42. https://doi.org/10.1111/emr.12523 

Grayson, J., Hamann, M., Marsh, H., & Ambar, S. (2010). Options for managing the sustainable use of 
green turtles: Perceptions of Hammond Islanders in Torres Strait. Conservation and Society, 8(1), 
73. https://doi.org/10.4103/0972-4923.62673 

Hartwig, L. D., Jackson, S. E., Markham, F., & Osborne, N. (2022). Water colonialism and Indigenous 
water justice in south-eastern Australia. International Journal of Water Resources Development, 
38(1), 30–63. https://doi.org/10.1080/07900627.2020.1868980 

Hartwig, L. D., Jackson, S. E., & Osborne, N. (2018). Recognition of Barkandji water rights in Australian 
settler-colonial water regimes. Resources, 7(1). https://doi.org/10.3390/resources7010016 

Hemming, S., Rigney, D., Muller, S. L., Rigney, G., & Campbell, I. (2017). A new direction for water 
management? Indigenous nation building as a strategy for river health. Ecology and Society, 22(2). 
https://doi.org/10.5751/ES-08982-220213 

Hill, R., Grant, C., George, M., Robinson, C. J., Jackson, S. E., & Abel, N. (2012). A typology of indigenous 
engagement in Australian environmental management: Implications for knowledge integration and 
social-ecological system sustainability. Ecology and Society, 17(1). https://doi.org/10.5751/ES-
04587-170123 

Hill, R., Harkness, P., Raisbeck-Brown, N., Lyons, I., Álvarez-Romero, J. G., Kim, M. K., Chungalla, D., 
Wungundin, H., Aiken, M., Malay, J., Williams, B., Buissereth, R., Cranbell, T., Forrest, J., Hand, M., 
James, R., Jingle, E., Knight, O., Lennard, N., … Collard, Y. (2022). Learning together for and with the 
Martuwarra Fitzroy River. Sustainability Science, 17(2), 351–375. https://doi.org/10.1007/s11625-
021-00988-x 

Houde, N. (2007). The six faces of traditional ecological knowledge: Challenges and opportunities for 
Canadian co-management arrangements. Ecology and Society, 12(2). https://doi.org/10.5751/ES-
02270-120234 

Hughey, K. F. D., Jacobson, C., & Smith, E. F. (2017). A framework for comparing collaborative 
management of Australian and New Zealand water resources. Ecology and Society, 22(4). 
https://doi.org/10.5751/ES-09582-220428 

Izurieta, A., Sithole, B., Stacey, N., Hunter-Xenie, H., Campbell, B., Donohoe, P., Brown, J., & Wilson, L. 
(2011). Developing indicators for monitoring and evaluating joint management effectiveness in 
protected areas in the Northern Territory, Australia. Ecology and Society, 16(3), 22. 
https://doi.org/10.5751/ES-04274-160309 

Jackson, M., Stewart, R. A., Fielding, K. S., Cochrane, J., & Beal, C. D. (2019). Collaborating for sustainable 
water and energy management: Assessment and categorisation of indigenous involvement in 



 

2022 Scientific Consensus Statement: Espinoza et al. (2024) Question 7.3 
32 

remote Australian communities. Sustainability (Switzerland), 11(2). 
https://doi.org/10.3390/su11020427 

Jackson, S. E. (2022). Enacting multiple river realities in the performance of an environmental flow in 
Australia’s Murray-Darling Basin. Geographical Research, 60(3), 463–479. 
https://doi.org/10.1111/1745-5871.12513 

Jackson, S. E. (2011). Indigenous Water Management: In D. Connell & R. Q. Grafton (Eds.), Basin Futures: 
Water reform in the Murray-Darling Basin (pp. 163–178). ANU Press. 
http://www.jstor.org/stable/j.ctt24hdpc.14 

Jones, R., Rigg, C., & Lee, L. (2010). Haida marine planning: First Nations as a partner in marine 
conservation. Ecology and Society, 15(1). https://doi.org/10.5751/ES-03225-150112 

Kookana, R. S., Moggridge, B. J., Mihinui, R., Gray, B., Northcott, G., & Boxall, A. (2013). Pharmaceuticals 
and personal care products in the environment: Cultural and spiritual perspectives. Integrated 
Environmental Assessment and Management, 9(1), 164–166. https://doi.org/10.1002/ieam.1348 

Kuru, R., Marsh, A., & Ganley, B. (2021). Elevating and recognising knowledge of Indigenous peoples to 
improve forest biosecurity. Frontiers in Forests and Global Change, 4. 
https://doi.org/10.3389/ffgc.2021.719106 

Kutay, C. (2021). Knowledge elicitation with Aboriginal Australian communities. Australasian Journal of 
Information Systems, 25, 1–21. https://doi.org/10.3127/AJIS.V25I0.2907 

Larson, S., Jarvis, D., Stoeckl, N., Barrowei, R., Coleman, B., Groves, D., Hunter, J., Lee, M., Markham, M., 
Larson, A., Finau, G., & Douglas, M. M. (2023). Piecemeal stewardship activities miss numerous 
social and environmental benefits associated with culturally appropriate ways of caring for 
country. Journal of Environmental Management, 326, 116750. 
https://doi.org/10.1016/j.jenvman.2022.116750 

Latulippe, N. (2015). Bridging parallel rows: Epistemic difference and relational accountability in cross-
cultural research. International Indigenous Policy Journal, 6(2). 
https://doi.org/10.18584/iipj.2015.6.2.7 

Latulippe, N., & McGregor, D. (2022). Zaagtoonaa Nibi (We Love the Water): Anishinaabe community-led 
research on water governance and protection. International Indigenous Policy Journal, 13(1). 
https://doi.org/10.18584/iipj.2022.13.1.13697 

Lawrence, K. (2012). Power, democracy and decision-making in coastal development: A case study from 
Central Queensland, Australia. CQ University. 

Leiper, I., Zander, K. K., Robinson, C. J., Carwadine, J., Moggridge, B. J., & Garnett, S. T. (2018). 
Quantifying current and potential contributions of Australian indigenous peoples to threatened 
species management. Conservation Biology, 32(5), 1038–1047. https://doi.org/10.1111/cobi.13178 

Lilleyman, A., Millar, G., Burn, S., Fatt, K. H., Talbot, A., Que-Noy, J., Dawson, S., Williams, B., Mummery, 
A., Rolland, S., Wilson, S., Jacobson, E., & Smith, B. C. D. (2022). Indigenous knowledge in 
conservation science and the process of a two-way research collaboration. Conservation Science 
and Practice, 4(8). https://doi.org/10.1111/csp2.12727 

Lindsay, M., & Beames, L. (2022). Integrating scientific and Aboriginal knowledge, practice and priorities 
to conserve an endangered rainforest ecosystem in the Kimberley region, northern Australia. 
Ecological Management and Restoration, 23(S1), 93–104. https://doi.org/10.1111/emr.12535 

Louis, R. P. (2007). Can you hear us now? Voices from the margin: Using indigenous methodologies in 
geographic research. Geographical Research, 45(2), 130–139. https://doi.org/10.1111/j.1745-
5871.2007.00443.x 

Maclean, K., Bark, R. H., Moggridge, B. J., Jackson, S. E., & Pollino, C. (2012). Ngemba water values and 
interests: Ngemba Old Mission Billabong and Brewarrina Aboriginal Fish Traps (Baiame’s 
Ngunnhu). Academia, August. 



 

2022 Scientific Consensus Statement: Espinoza et al. (2024) Question 7.3 
33 

Manero, A., Taylor, K. S., Nikolakis, W., Adamowicz, W., Marshall, V., Spencer-Cotton, A., Nguyen, M., & 
Grafton, R. Q. (2022). A systematic literature review of non-market valuation of Indigenous 
peoples’ values: Current knowledge, best-practice and framing questions for future research. 
Ecosystem Services, 54. https://doi.org/10.1016/j.ecoser.2022.101417 

Marika-Mununggiritj, R. (1991). How can Balanda (white Australians) learn about the aboriginal world? 
Ngoonjook, 5, 17–25. https://search.informit.org/doi/abs/10.3316/ielapa.072503447180532 

McGregor, D. (2012). Traditional knowledge: Considerations for protecting water in Ontario. 
International Indigenous Policy Journal, 3(3). https://doi.org/10.18584/iipj.2012.3.3.11 

Muir, B. R. (2018). Closing the regulatory gap: Revisions to the conventional practice of ex-post plans for 
EIAs to protect the valued components of Aboriginal peoples in Canada. Impact Assessment and 
Project Appraisal, 36(2), 186–203. https://doi.org/10.1080/14615517.2017.1390873 

Muller, S. L., Hemming, S., & Rigney, D. (2019). Indigenous sovereignties: Relational ontologies and 
environmental management. Geographical Research, 57(4), 399–410. 
https://doi.org/10.1111/1745-5871.12362 

Mwebaza, R. (2007). The right to public participation in environmental decision making: A comparative 
study of the legal regimes for the participation of indigenous [sic] people in the conservation and 
management of protected areas in Australia and Uganda. (Doctoral dissertation, Macquarie 
University). 

Nikolakis, W., Gay, V., & Nygaard, A. (2023). The ‘environmental stewardship-health nexus’ among 
Indigenous peoples: A global systematic literature review. Wellbeing, Space and Society, 4. 
https://doi.org/10.1016/j.wss.2022.100121 

Noble, M., Duncan, P., Perry, D., Prosper, K., Rose, D., Schnierer, S., Tipa, G., Williams, E., Woods, R., & 
Pittock, J. (2016). Culturally significant fisheries: Keystones for management of freshwater social-
ecological systems. Ecology and Society, 21(2). https://doi.org/10.5751/ES-08353-210222 

Ober, R., & Fasoli, L. (2008). Indigenous researchers reflect at the indigenous research forum. 
Ngoonjook, 32, 95–98. https://search.informit.org/doi/10.3316/aeipt.166707 

O’Faircheallaigh, C. (2009). Effectiveness in social impact assessment: Aboriginal peoples and resource 
development in Australia. Impact Assessment and Project Appraisal, 27(2), 95–110. 
https://doi.org/10.3152/146155109X438715 

O’Faircheallaigh, C. (2015). ESD and community participation: The Strategic Assessment of the proposed 
Kimberley LNG Precinct, 2007-2013. Australasian Journal of Environmental Management, 22(1), 
46–61. https://doi.org/10.1080/14486563.2014.999726 

Peltier, C. (2018). An application of two-eyed seeing: Indigenous research methods with participatory 
action research. International Journal of Qualitative Methods, 17(1). 
https://doi.org/10.1177/1609406918812346 

Pence, A., Anglin, J. P., & Hunt-Jinnouchi, F. (2010). Institutional engagement with indigenous 
communities: The First Nations partnerships program and the use of a borderland space. 
Ngoonjook, 34, 57–71. https://search.informit.org/doi/10.3316/informit.879844197770429 

Prober, S. M., O’Connor, M. H., & Walsh, F. J. (2011). Australian Aboriginal Peoples’ seasonal knowledge. 
Ecology and Society, 16(2). http://www.jstor.org/stable/26268886 

Pyke, M. L., Toussaint, S., Close, P. G., Dobbs, R. J., Davey, I., George, K. J., Oades, D., Sibosado, D., 
McCarthy, P., Tigan, C., Angus, B., Riley, E., Cox, D., Cox, Z., Smith, B., Cox, P., Wiggan, A., & Clifton, 
J. (2018). Wetlands need people. Ecology and Society, 23(3). 
https://jstor.puce.elogim.com/stable/26799161 

Reed, G., Brunet, N. D., Longboat, S., & Natcher, D. C. (2021). Indigenous guardians as an emerging 
approach to indigenous environmental governance. Conservation Biology, 35(1), 179–189. 
https://doi.org/10.1111/cobi.13532 



 

2022 Scientific Consensus Statement: Espinoza et al. (2024) Question 7.3 
34 

Reid, A. J., Young, N., Hinch, S. G., & Cooke, S. J. (2022). Learning from Indigenous knowledge holders on 
the state and future of wild Pacific salmon. Facets, 7, 718–740. https://doi.org/10.1139/facets-
2021-0089 

Ridges, M., Kelly, M., Simpson, G., Leys, J., Booth, S., Friedel, M., & Country, N. (2020). Understanding 
how Aboriginal culture can contribute to the resilient future of rangelands-the importance of 
Aboriginal core values. Rangeland Journal, 42(5), 247–251. https://doi.org/10.1071/RJ20031 

RiverOfLife, M., Poelina, A., Bagnall, D., & Lim, M. (2020). Recognizing the martuwarra’s first law right to 
life as a living ancestral being. Transnational Environmental Law, 9(3), 541–568. 
https://doi.org/10.1017/S2047102520000163 

Robitaille, P. A., Shahi, C., Smith, M. A., & Luckai, N. (2017). Growing together: A principle-based 
approach to building collaborative Indigenous partnerships in Canada’s forest sector. Forestry 
Chronicle, 93(1), 44–57. https://doi.org/10.5558/tfc2017-010 

Sahoo, G., Wani, A. M., Swamy, S. L., Mishra, A., & Mane, S. P. (2022). Indigenous people activities on 
ecosystems and sustainable development- a paradigm shift. In Indigenous People and Nature: 
Insights for Social, Ecological, and Technological Sustainability (pp. 3–27). 
https://doi.org/10.1016/B978-0-323-91603-5.00023-3 

Sangha, K. K., Le Brocque, A., Costanza, R., & Cadet-James, Y. (2015). Ecosystems and indigenous well-
being: An integrated framework. Global Ecology and Conservation, 4, 197–206. 
https://doi.org/10.1016/j.gecco.2015.06.008 

Sangha, K. K., & Russell-Smith, J. (2017). Towards an Indigenous Ecosystem Services Valuation 
Framework: A North Australian Example. Conservation and Society, 15(3), 255–269. 
https://doi.org/10.4103/cs.cs_16_156 

Searle, T. L., & Mulholland, M. (2018). Systems, self, and sovereignty: Non-indigenous practitioners 
negotiate whiteness in aboriginal partnerships. International Indigenous Policy Journal, 9(1). 
https://doi.org/10.18584/iipj.2018.9.1.5 

Simms, R., Harris, L., Joe, N., & Bakker, K. (2016). Navigating the tensions in collaborative watershed 
governance: Water governance and Indigenous communities in British Columbia, Canada. 
Geoforum, 73, 6–16. https://doi.org/10.1016/j.geoforum.2016.04.005 

Smith, A., & Turk, C. (2013). Customary systems of management and World Heritage in the Pacific 
Islands. In S. Brockwell, S. OʹConnor, & D. Byrne (Eds.), Transcending the Culture–Nature Divide in 
Cultural Heritage (Vol. 36, pp. 23–34). ANU Press. https://doi.org/10.22459/ta36.12.2013.02 

Smith, M. A. (2019). The historiography of kardimarkara: Reading a desert tradition as cultural memory 
of the remote past. Journal of Social Archaeology, 19(1), 47–66. 
https://doi.org/10.1177/1469605318817685 

Spaeder, J. J., & Feit, H. A. (2005). Co-management and Indigenous communities: Barriers and bridges to 
decentralized resource management: Introduction. Anthropologica, 47(2), 147. 
https://doi.org/10.2307/25606232 

Stacey, N., Izurieta, A., & Garnett, S. T. (2013). Collaborative measurement of performance of jointly 
managed protected areas in Northern Australia. Ecology and Society, 18(1). 
https://doi.org/10.5751/ES-05273-180119 

Steenbergen, D. J., Wickens, G., & Gould, J. (2021). Comparing roles and rights of Indigenous groups in 
local governance of Trepang fisheries in Northern Australia and Eastern Indonesia. In R. Wallace, S. 
Harwood, R. Gerritsen, B. Prideaux, T. O. M. Brewer, L. Roseman, & A. Dale (Eds.), Leading from the 
North (1st Edition, pp. 329–352). ANU Press. https://doi.org/10.2307/j.ctv1zcm2r5.24 

Taylor, J. (2008). Indigenous peoples and indicators of well-being: Australian perspectives on United 
Nations global frameworks. Social Indicators Research, 87(1), 111–126. 
https://doi.org/10.1007/s11205-007-9161-z 



 

2022 Scientific Consensus Statement: Espinoza et al. (2024) Question 7.3 
35 

Taylor, P. S., & Habibis, D. (2020). Widening the gap: White ignorance, race relations and the 
consequences for Aboriginal people in Australia. Australian Journal of Social Issues, 55(3), 354–371. 
https://doi.org/10.1002/ajs4.106 

Thornton, T. F., & Scheer, A. M. (2012). Collaborative engagement of local and traditional knowledge 
and science in marine environments: A review. Ecology and Society, 17(3). 
https://doi.org/10.5751/ES-04714-170308 

Tiparui, J., Rankine, E., & Collins, E. (1991). Factors affecting aboriginal education today. Ngoonjook, 6, 
38–41. https://search.informit.org/doi/10.3316/informit.072987904433245 

Trigger, D., Keenan, J., de Rijke, K., & Rifkin, W. (2014). Aboriginal engagement and agreement-making 
with a rapidly developing resource industry: Coal seam gas development in Australia. Extractive 
Industries and Society, 1(2), 176–188. https://doi.org/10.1016/j.exis.2014.08.001 

Tsuji, S. R. J. (2022). Canada’s Impact Assessment Act, 2019: Indigenous Peoples, Cultural Sustainability, 
and Environmental Justice. Sustainability, 14(6), 3501. https://doi.org/10.3390/su14063501 

Tsuji, S. R. J. (2021). Indigenous environmental justice and sustainability: What is environmental 
assimilation? Sustainability (Switzerland), 13(15). https://doi.org/10.3390/su13158382 

Weir, J. K. (2011). Water Planning and Dispossession. In D. Connell & R. Q. Grafton (Eds.), Basin Futures: 
Water reform in the Murray-Darling Basin (pp. 179–192). ANU Press. 
https://doi.org/10.22459/bf.05.2011.10 

Wilson, E. (2019). What is benefit sharing? Respecting indigenous rights and addressing inequities in 
Arctic resource projects. Resources, 8(2). https://doi.org/10.3390/resources8020074 

Wohling, M. (2009). The problem of scale in indigenous knowledge: A perspective from Northern 
Australia. Ecology and Society, 14(1). https://doi.org/10.5751/ES-02574-140101 

Wyatt, S., Fortier, J. F., & Martineau-Delisle, C. (2010). First nations’ involvement in forest governance in 
Québec: The place for distinct consultation processes. Forestry Chronicle, 86(6), 730–741. 
https://doi.org/10.5558/tfc86730-6 

Yibarbuk, D., & Cooke, P. (2001). Bininj mak balanda kunwale manwurrk-ken. Ngoonjook, 20, 33–37. 
https://search.informit.org/doi/abs/10.3316/informit.996244369220404 

Zander, K. K. (2013). Understanding public support for indigenous natural resource management in 
Northern Australia. Ecology and Society, 18(1). https://doi.org/10.5751/ES-05267-180111 

Zorzin, N. (2014). Heritage Management and Aboriginal Australians: Relations in a Global, Neoliberal 
Economy—A Contemporary Case Study from Victoria. Archaeologies, 10(2), 132–167. 
https://doi.org/10.1007/s11759-014-9253-8 

Zurba, M., & Bullock, R. (2018). Framing indigenous bioenergy partnerships. International Indigenous 
Policy Journal, 9(3). https://doi.org/10.18584/iipj.2018.9.3.5 

Zurba, M., & Papadopoulos, A. (2023). Indigenous participation and the incorporation of Indigenous 
knowledge and perspectives in global environmental governance forums: A systematic review. 
Environmental Management, 72(1), 84–99. https://doi.org/10.1007/s00267-021-01566-8 

Supporting References 

Ban, N. C., Wilson, E., & Neasloss, D. (2019). Strong historical and ongoing indigenous marine 
governance in the northeast pacific ocean: A case study of the kitasoo/xai’xais first nation. Ecology 
and Society, 24(4). https://doi.org/10.5751/ES-11091-240410 

Clapham, K., Hasan, H., Fredericks, B., Bessarab, D., Kelly, P., Harwood, V., Senior, K., Longbottom, M., & 
Dale, E. (2021). Digital support for Indigenous research methodologies. Australasian Journal of 
Information Systems, 25, 1–21. https://doi.org/10.3127/AJIS.V25I0.2885 

Department of the Environment and Energy (Commonwealth of Australia). (2016). Reef 2050 Long Term 
Sustainability Plan-Indigenous Implementation Plan. Department of the Environment and Energy. 



 

2022 Scientific Consensus Statement: Espinoza et al. (2024) Question 7.3 
36 

https://www.dcceew.gov.au/sites/default/files/documents/reef-2050-indigenous-
implementation-plan.pdf 

Gray, F., & Zann, L. (1985). Traditional knowledge of the marine environment in northern Australia. 
Workshop series No. 8. I. 

Herbert, J. (2008). Indigenous Australian visions of the future. Ngoonjook. 

Jackson, S. E., Douglas, M. M., Kennard, M. J., Pusey, B. J., Huddleston, J., Harney, B., Liddy, L., Liddy, M., 
Liddy, R., Sullivan, L., Huddleston, B., Banderson, M., McMah, A., & Allsop, Q. (2014). “We like to 
listen to stories about fish”: Integrating Indigenous ecological and scientific knowledge to inform 
environmental flow assessments. Ecology and Society, 19(1). 
https://doi.org/http://dx.doi.org/10.5751/ES-05874-190143 

McGaurr, L., Tranter, B., & Lester, L. (2016). Environmental leaders and Indigenous engagement in 
Australia: A cosmopolitan endeavour? Conservation and Society, 14(3), 254. 
https://doi.org/10.4103/0972-4923.191163 

RiverOfLife, M., Taylor, K. S., & Poelina, A. (2021). Living Waters, Law First: Nyikina and Mangala water 
governance in the Kimberley, Western Australia. Australasian Journal of Water Resources, 25(1), 
40–56. https://doi.org/10.1080/13241583.2021.1880538 

Smallacombe, S. (2005). Protecting Indigenous people’s knowledge systems. Ngoonjook, 26, 7–14.  

The State of Queensland and Commonwealth of Australia. (2003). Reef Water Quality Protection Plan 
for catchments adjacent to the Great Barrier Reef World Heritage Area. Queensland Department of 
Premier and Cabinet. 

Torres Strait Regional Authority (TSRA) (2016). Land and Sea Management Strategy for Torres Strait 
2016-2036. https://www.tsra.gov.au/__data/assets/pdf_file/0019/11782/TSRA-Land-and-Sea-
Strategy-2016-2036-FINAL-WEB-VERSION.pdf 

Turner, N. J., Gregory, R., Brooks, C., Failing, L., & Satterfield, T. A. (2008). From invisibility to 
transparency: Identifying the implications. Ecology and Society, 13(2). https://doi.org/10.5751/ES-
02405-130207 

Weir, J. K. (2012). Country, Native Title and Ecology. In J. K. Weir (Ed.), Country, Native Title and Ecology. 
ANU Press. https://doi.org/10.26530/OAPEN_458917 

Wet Tropics Management Authority (WTMA) (2005). The Wet Tropics of Queensland World Heritage 
Area Regional Agreement. www.wettropics.gov.au 

  



 

2022 Scientific Consensus Statement: Espinoza et al. (2024) Question 7.3 
37 

Appendix 1: 2022 Scientific Consensus Statement author contributions 
to Question 7.3 

Theme 7: Human dimensions of water quality improvement 

Question 7.3 What are the critical success factors for greater Indigenous involvement in water quality 
decision making in the Great Barrier Reef region?  
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