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Introduction  

This internal report presents preliminary findings from the Value of Community Data Assets 

workstream of the project. The overall project aim is to understand and influence how various 

stakeholders, including community groups, industries and others, will navigate challenges and seize 

opportunities anticipating transformative change and knowledge sharing within the context of 

reduced water availability in the Murray Darling Basin (MDB). This report presents a preliminary 

report on the Value of Community Data Assets workstream led by Charles Sturt University 

researchers. The purpose of this report is to present a plan for feedback from PAC which will then 

be incorporated into our work for the rest of the project. This will ultimately inform the business 

case for Sensand for the development of the data sharing platform.  

  

The work undertaken so far has been concentrated on the year one milestone which is to assess the 

role of existing data and knowledge to support identification of major perceived uncertainties. This 

work is ongoing and will be complete over the next few months and will then feed into the year two 

and three milestones as per Figure 1 below:  

   

   

   

 
Fig. 1 Contribution of Community Data and Knowledge to Milestones 
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Fig. 2 Overview of work packages and how they are linked 

  

Figure 2 shows how the project work packages fit together and demonstrates how the ‘Value of 

Community Data’ work packages is a key part in the success of the project. The work conducted in 

this workstream has strong synergies with the work being conducted by the ANU team in 

developing ontologies and model catalogues. The point of departure is that this work has a strong 

community focus and therefore excludes institutional or government data sources such as that 

produced by BOM or the EPA. The work also has synergies with the meta-analysis work carried out 

by researchers at CSU and social network analysis work being conducted by University of Sydney 

as we seek to understand the role and value of community data assets within the wider data 

collecting ecology for the MDB. The work being done in the Meta-analysis, cataloguing and 

ontology reports will be used a part of the final report. The value of community data final report 

will bring together our projects and lead the business case for Sensand. 
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Research Questions  

The project's research questions have evolved throughout its duration. These questions will guide 

the Value of Community Data Assets project over its lifecycle and are included here for reference. 

The project team will investigate the following: 
 

1.  What are the key data sources required, what value do they have and how 

can these be captured ?  

2.  Can community knowledges and data assets be ethically and equitably 

integrated into digital systems ?  

3.  What are the best practices for the development of trusted community 

knowledge and data systems ?  

4.  What are the limitations of these systems and how can these be 

acknowledged in a transparent manner ? 

 

Community data assets (datasets that are created, maintained, or enriched by local communities, 

organizations, and stakeholders) are powerful tools for enhancing the effectiveness of data sharing 

platforms which can aid decision-making and participation in sustainable development initiatives. 

These assets often contain localised, context-rich information that traditional data sources may 

overlook such as: observations on air and water quality, land use changes, or biodiversity from 

citizen science initiatives. By incorporating community data into broader data ecosystems, 

platforms can provide more inclusive, accurate, and timely insights, enabling diverse stakeholders 

to participate in decision-making. The collaborative nature of these assets also fosters transparency 

and trust, crucial for addressing complex environmental and social challenges.  

 

When integrated into environmental models such as ontologies or digital twins (virtual 

representations of socio-environmental systems) community data assets have the potential to 

significantly enhance both accuracy and relevance. Environmental models often rely on high-

resolution, real-time data to simulate and predict environmental dynamics. Community-contributed 

datasets enrich these models with hyperlocal intelligence, such as street-level flooding reports or 

habitat disruptions, improving predictive capabilities and responsiveness. Moreover, the feedback 

loop created through community engagement with digital twins has the potential to empower 

residents to influence environmental policy and action, transforming them from passive observers 

into active stewards of their ecosystems.  

 

The full report to be presented at the final stages of this project will include a critical evaluation of 

these claims. There is a growing literature on the efficacy and impact of digital technologies 

including data sharing platforms of which a summary review is provided in a subsequent section of 

this report. To date, as illustrated by the infographic in Figure 3 we have identified the 4 major 

components of value, namely Market-Based, Cost-Based, Impact-Based and Participatory 

Valuations:  
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Fig. 3 Valuing Community Data  

 

 

Valuing community data involves a range of methodologies that balance qualitative insights with 

quantitative measures, depending on the context and intended use. One approach is market-based 

valuation, which attempts to assign economic worth to community data by considering its utility 

for commercial services, such as urban planning tools or environmental risk assessments. Cost-

based methods assess the value by estimating the resources required to collect and maintain the 

data independently, thus highlighting the savings generated through community contributions. 

Alternatively, impact-based valuation focuses on the social, environmental, and civic outcomes 

enabled by the data—such as improved air quality monitoring or more equitable resource 

distribution—emphasizing its public good dimension. Participatory valuation, which involves 

communities in defining what data is valuable and why, ensures that intrinsic cultural and place-

based values are recognized, particularly in indigenous and marginalized contexts. Each of these 

methodologies offers a different lens for understanding the multifaceted value of community data, 

and in practice, a hybrid approach is often most effective  
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Literature Review  

  

  

 

   
Fig. 4 Murray–Darling Basin map poster (Murray-Darling Basin Authority, 2021)  

  

The Murray-Darling Basin (MDB) (see map in Figure 4) is an impressive and complex river 

system, comprising 23 major rivers that cover an area of 1 million square kilometres – 

approximately 14% of the Australian landmass (House of Representatives Standing Committee on 

Regional Australia, 2011). The scale of the MDB is further highlighted by the sheer volume of 

water flowing through it; on average, 32,000 gigalitres (GL) flow down the river annually (Murray-

Darling Basin Authority, 2023), enough to fill 64 Sydney Harbours (500GL).  

 

The impressive size and scope of the MDB river systems provide a fitting metaphor for comparison 

with the virtual world of data. The estimated size of the data universe in 2025 is around 175 
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zettabytes, or 175 trillion gigabytes (everyday measurement) (Statista, 2024; Coughlin, 2018). The 

volume and flow of data are astounding, with projections for 2025 indicating 1.9 billion websites 

and over 7.5 million blog posts published daily (Giannelis, 2025). Striking parallels emerge 

between the physical river and the virtual world of data; both are perpetually changing, shifting, and 

morphing, never remaining the same - a concept echoed by the ancient philosopher Heraclitus 

(Lesher, n.d.).  

   

An abundance of data and models are collected and operated, especially by state and federal 

governments, enabling a connection between the physical and digital worlds using advanced 

sensors and wireless communication. For example, Figure 4 provides an April 2025 snapshot of the 

major rivers within the River Murray system, displaying river levels and flows (Murray-Darling 

Basin Authority, n.d.). This data is updated every 24 hours, facilitating effective monitoring and 

management. More importantly, it provides a holistic overview of the water flow within the river 

system for all stakeholders – a partial digital twin of the system.  

  

  

 
 

Fig. 5 The River Murray – System view (Murray-Darling Basin Authority, n.d.) 

   

The River Murray system, represented in Figure 5, relies on automated data collection, capturing a 

limited range of parameters essential for river management. This system is a component of a 

complex interplay between environmental, socio-economic, and political factors. Around 2.3 

million people live and work in communities along the MDB rivers, alongside 50 First Nations 

groups with millennia of connection to these lands. Each group holds unique perspectives on their 

local river/tributary and the broader Murray-Darling Basin (MDB) system (Department of Climate 

Change, Energy, the Environment and Water, n.d.). These perspectives, particularly during drought 

or flood events, offer valuable data and knowledge about the rivers and environment. This data can 

be qualitative, gathered through social media or blog posts, or quantitative, collected by citizen 

scientists monitoring their local environment.  

   

Not all data is equal, and assessing data quality and value is crucial for meaningful analysis and 

knowledge generation. While a dashboard, such as the one depicted in Figure 5, could integrate data 

from across the MDB, if it offered communities a holistic view of local and regional conditions. To 

do this, proper valuation of community data should prioritise both environmental beliefs and 

actions, economic value and social impact. Given the work to be performed in the Multiple Benefits 

https://onebasin.com.au/project/reducing-uncertainties-and-enabling-multiple-benefits-in-water-delivery-operations/
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project regarding the river itself, there is potential to take a holistic community-focused view. This 

data could then be incorporated into the live dashboard or other data sharing tools.  

   

Economic value can be assessed through a benefit-cost analysis, beginning with qualitative surveys 

of community stakeholders to understand perceived benefits. This can be followed by quantitative 

approaches to assign monetary values where appropriate (Bodendorf & Franke, 2024). The market 

valuation of community data should be approached ethically to ensure the digital sovereignty of 

community participants. Supporting adoption of federated platforms and data cooperatives among 

community members could help ensure the benefits of data are fairly shared within local 

communities (Bühler et al., 2023).  

   

Social impact encompasses public value creation, involving the public sector, private businesses, 

and citizens actively using data and knowledge to address challenges and capitalise on opportunities 

(Benmohamed et al., 2024). Furthermore, community data can empower individuals and groups, 

fostering a sense of ownership and increasing participation in local decision-making (El-Sayed et 

al., 2025). Citizen science can enhance this process by contributing ecological data over large 

geographical areas and temporal scales, resulting in valuable datasets for multiple stakeholders. 

However, it is imperative that the data is reviewed through automated methods, peer review, or 

expert review to ensure quality and trustworthiness (Baker et al., 2021).  

  

Proposed Methods and Data 
Collection Plan  

The following three stages outline our proposed methods and data collection plan, for gathering 

intelligence on communities within the Murray-Darling Basin (MDB).  

Stage 1: MDB Global Intelligence – Establishing a 
Baseline Understanding  

 

This brief preliminary stage focuses on building a broad understanding of the differing data needs 

and data produced by communities living within the MDB.  

   

Mapping Communities & Infrastructure: We will utilise the MDB river map to identify and map 

key towns and communities located near the major rivers and their major tributaries. This will 

include identifying critical infrastructure (e.g., water extraction points, agricultural areas).  

 

First Nations Community Data Sovereignty:  We will prioritise representation of First Nations. 

This will be guided by relational inquiry in collaboration and with the guidance of the Stories of 

One Basin project.   
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Community Profiling: We will gather data on the population size, key industries, economic 

contribution, and population demographics of each town/community, leveraging existing Australian 

Bureau of Statistics.  

 

River-Based Taxonomy: We will categorise towns/communities based on their position relative to 

the river system (e.g., based on the impact of being upstream/downstream). This is crucial as 

perceptions of river management and conditions are often heavily influenced by location and water 

flow. We will also determine whether communities are primarily producers of data related to the 

river (e.g., agricultural output, water usage) or consumers of information (e.g., reliant on river 

health reports). Understanding this dynamic will inform how we engage with each community.   

   

Stage 2: MDB Local Intelligence – Identifying Key 
Voices & Groups  

   

This stage will be delivered in conjunction with other deliverables, particularly regarding social 

network analysis and action-based research. This will be the crux of the action research components 

of the project. The final value of community data report will  then draw on these primary data 

sources. In addition,  the collaboration between the teams prior to the action research being 

undertaken to ensure the right questions are asked, and the user cases are explored, examined and 

evaluated. The intention is to focus on identifying and understanding the key groups and individuals 

within selected communities who are actively engaged with issues related to the MDB for further 

in-depth investigation.  

   

Targeted Community Selection: We will select key towns/communities along the MDB river 

system for in-depth investigation.  

 

Non-Profit & Community Group Identification: We will identify key non-profit community 

groups encompassing environmental, economic, historical, social/sporting, and business themes.  

 

Individual Influencer Identification: We will identify active individuals within these 

communities who share views on relevant themes, particularly through social media.  

 

Artifact Collection: We will gather publicly available information ("artifacts") from these groups 

and individuals, including active blogs, press releases, and social media posts (e.g. Facebook, X, 

Instagram, TikTok).  

 

First Nations Engagement: Our approach to First Nations communities will be guided by 

principles of respect, cultural sensitivity, and self-determination. We will begin by identifying 

community groups to engage with. Crucially, we will actively engage with First Nations 

representatives to co-develop the themes and taxonomy used to analyse their communications, 

ensuring their voices and perspectives are accurately represented.  
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Stage 3: MDB Knowledge Discovery – Analysing 
Data & Uncovering Insights  

This stage focuses on analysing the collected data to understand community perspectives, identify 

key knowledge areas, and uncover historical trends.  

   

Data Source Evaluation: We will evaluate key data sources in local communities based on a 

matrix considering market availability, cost, impact, and participatory valuation (how actively the 

community contributes to the data). A validation process will be developed with findings from 

communities  

 

Sentiment Analysis: We will employ text data mining techniques to evaluate the sentiment 

expressed in messages from key sources, identifying prevailing attitudes and concerns.  

 

Case Study Selection & Analysis: We will select several case studies of community groups 

publishing data and sharing knowledge related to the MDB river systems. We will study their 

relationships and activities across historical periods, particularly during key events such as 

droughts, floods, bushfires, disease outbreaks, or economic shifts.  

 

Historical Data Mining: We will utilise existing resources like blog archives and historical social 

media posts. We will also leverage web archiving tools like the Wayback Machine (wayback-

api.archive.org) and the Pandora Web Archive (pandora.nla.gov.au) to access historical online 

content that may no longer be readily available. This will allow us to understand how community 

perspectives and knowledge have evolved over time.  

   

Key Considerations Throughout All Stages 

 

Throughout all stages of the project, ethical data collection and cultural sensitivity will be 

paramount. We will adhere to ethical data collection practices, respecting privacy and obtaining 

informed consent where appropriate. Particular sensitivity will be shown when working with First 

Nations communities. 
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Outcomes and Outputs  

Data Governance Frameworks  

 

Community-Centric Data Stewardship Principles: this research aims to develop new principles 

for data governance that emphasize community rights and benefits. It will be informed by previous 

work such as the CARE Principles (originating in Indigenous data governance) highlight Collective 

benefit, Authority to control, Responsibility, and Ethics. Adopting such principles ensures any 

governance model respects the social context of the data and guarantees that communities retain 

control and derive value from their data. For instance, guidelines may require that community data 

use is consented to by that community and tangibly benefits them, not just external stakeholders  
 

Valuation Frameworks for Data Assets: Research into the value of community data could 

produce frameworks that help quantify and articulate that value in governance contexts. This might 

include multi-dimensional valuation metrics that have a broad definition of value– measuring 

social, environmental, and economic impacts of community data usage. Having such valuation tools 

can be an output that feeds into governance: they allow data stewards to justify investments in 

community data platforms or negotiate fair licensing deals.  
 

Improved Data Standards and Interoperability: As part of governance improvements, this 

research will recommend new standards that make community data easier to integrate and share and 

will feed into the business case for the platform development. This could result in protocols for data 

formatting, quality, and metadata that are specifically suited to citizen-collected data. By aligning 

community datasets with wider data infrastructures, these frameworks reduce technical barriers. 

This kind of technical framework would enable community data to be a valued part of the 

information ecosystem, thereby encouraging its use in research and governance processes.  
 

Ethical Data Sharing and Licensing: Another outcome is to explore the potential for the 

development of licensing models tailored for community-generated data. Traditional open-data 

licenses may not address community ownership, so researchers might propose stewardship licenses 

or community data agreements that protect community interests. Such models could ensure data can 

be widely used (for science, disaster response, etc.) without communities losing control over their 

information. Similarly, we will investigate Creative Commons-style licenses with provisions that 

any reuse of community data must credit the source community or share derived benefits back with 

them.  
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Community Engagement  

 

Empowered Participation in Decision-Making: A key outcome is that communities gain greater 

access to and influence over decisions through their data contributions. Rather than being passive 

data sources, community members become active partners in governance. For example, 

participatory mapping exercises and citizen science projects enable locals to feed their knowledge 

directly into planning – producing maps and datasets that officials use in urban development or 

conservation decisions. This means a neighbourhood’s data on flooding or traffic can lead to 

concrete policy changes, like infrastructure fixes, with the community at the table. Overall, the 

research underlines that when communities provide data, they should also be given seats in the 

decision-making process that data informs.  
 

 

Participatory Technology and Platforms: Another outcome is informing the development of 

community-friendly tech platforms including the Sensand technology platform that facilitates data 

sharing and crowdsourcing for local needs. Our research will highlight successful examples of apps 

and platforms that empower communities. One notable case is Ushahidi, an open-source 

crowdsourcing platform that allows anyone to collect and. Platforms like this, or others for 

reporting civic issues, give communities direct channels to contribute information (e.g. reporting 

pollution incidents or mapping hazard areas) and to potentially see the impact of their contributions 

in real time.   
 

Inclusive Governance and Feedback Loops: Finally, a likely outcome is the creation of ongoing 

feedback loops between communities and institutions. Engagement doesn’t end at data collection; 

research recommendations often call for continuous dialogue. This could take shape as community 

monitoring groups that meet regularly with policymakers or scientists to review data findings and 

decide next steps. With communities empowered by data, they can hold officials accountable and 

ensure the data leads to action. For example, a city might form a community data council that 

quarterly evaluates how citizen-collected data (on park usage, traffic, etc.) has been used by the city 

and what future data collection is needed. Such structures keep communities deeply engaged over 

time. The overall impact is more democratic governance, where communities feel ownership not 

just over their data but over the solutions derived from that data, reinforcing trust and collaboration 

in addressing local challenges.  

 

Creative Co-Design Workshops: Invite communities to co-design tools or frameworks for valuing 

and sharing their data. Use participatory design techniques (e.g., storyboarding, role-playing, 

mapping exercises) to surface community priorities, define value from their perspective, and build 

shared governance principles in ways that are accessible and empowering.  

  

Digital Zines or Data Diaries: Collaborate with community members to create illustrated zines or 

short-form “data diaries” that document their process of collecting and using data—blending 

visuals, interviews, and reflections. These personal, creative formats make abstract concepts (like 

data rights and valuation) relatable and shareable, especially for non-specialist audiences.  
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Conclusion  

 

This preliminary report establishes the foundation of the Community Data Assets Valuation Project 

and underscores its crucial importance. It outlines the key research questions that will guide the 

trajectory of our work. The project will address identifying crucial data sources (Research Q1) 

through a systematic review of existing datasets and engagement with community stakeholders. 

This process will pinpoint the necessary data, assess its inherent value regarding economic, social, 

and environmental impact and establish robust methodologies for capture and preservation. 

Addressing the ethical and equitable integration of community knowledge and data assets is not just 

a goal but a commitment (Research Q2). The project will prioritise co-design principles, ensuring 

that communities actively participate in developing digital systems. We will establish data 

governance frameworks that respect First Nations knowledge systems and implement mechanisms 

for benefit-sharing. Best data security and privacy practices will inform the development of trusted 

community knowledge and data systems (Research Q3). We will also develop clear protocols for 

data validation and quality assurance. Acknowledging these systems' limitations (Research Q4) is 

crucial for fostering trust and accountability. The project team will conduct a thorough risk 

assessment, identifying potential biases, vulnerabilities, and unintended consequences.  

 

In the project's next stage, the team will commence data collection and analysis, employing a 

mixed-methods approach that combines quantitative and qualitative techniques. The project also 

aims to disseminate findings through publications, including methodological papers, to promote the 

responsible development and use of community data assets. Ultimately, this project seeks to 

empower communities to harness the value of their data while safeguarding their rights and 

interests.  
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