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The Centre for Safe Air 
The Centre for Safe Air is a Centre of Research Excellence funded by the National Health 
and Medical Research Council. The Centre brings together more than 20 researchers at 
the forefront of their fields, based in 13 of Australia’s leading research institutions. The 
Centre supports multidisciplinary research across epidemiology, exposure assessment, 
toxicology, climate and air science, biostatistics, respiratory medicine and health 
economics to pursue collaborative projects and to develop capacity. The vision of the 
Centre is “to achieve substantial improvements in population health, safety, and 
resilience in the face of existing, emerging, and escalating airborne hazards through 
evidence-based policy and practice interventions”. 

THRIVE  
The ARC Training Centre for Advanced Building System against Airborne Infection 
Transmission (THRIVE) was established in 2023 and is officially hosted by the 
Queensland University of Technology (QUT). This Centre is funded by the Australian 
Research Council (ARC), QUT, The University of Melbourne and prominent industry 
partners spread across North America, Europe, Asia and Australia. The aim of the Centre 
is to design and develop a building system whose elements work together to reduce 
indoor airborne infection transmission by improving IAQ and at the same time 
maintaining comfort and energy efficiency. 
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The HEAL National Research Network 
The HEAL Network is a broad coalition of 100 investigators and more than 30 
organisations from across Australia that aims to bridge the gap between knowledge and 
action by bringing together Aboriginal and Torres Strait Islander wisdom, sustainable 
development, epidemiology, and data science and communication to address 
environmental and climate change and its impacts on health across all Australian states 
and territories. HEAL focuses on participatory solutions-driven research that provides 
robust scientific evidence to underpin structural policy and practice changes. The HEAL 
Network is funded by the National Health and Medical Research Council (NHMRC) 
Special Initiative in Human Health and Environmental Change. 
 
 

Executive Summary 
Indoor air quality (IAQ) materially affects health, productivity, work health and safety, and 
equitable access to public spaces. Australians spend around 90% of their time indoors, 
yet IAQ is largely unregulated and rarely monitored in public buildings (schools, offices, 
health and aged care). Feasible, cost-effective measures, including air quality monitoring, 
pollutant source control, building ventilation, and air cleaning—can substantially reduce 
risks from exposure to particulate matter, gaseous pollutants and airborne pathogens.1 
The authors of this submission support a pragmatic, staged indoor air quality 
management pathway that begins with schools and residential aged care to prioritise at-
risk populations. This approach will build the evidence base with NSW-relevant data and 
enable the application of findings to other building types—while advocating for legislated 
indoor air quality standards at the national level. This submission draws on two recent 
national syntheses—the Australian Academy of Science (AAS) report, Indoor air: the 
science of indoor air and pathways to improve indoor air quality in Australia,1 and the 
ARC THRIVE report, State of Indoor Air in Australia 20252—alongside international 
health-based guidelines.3  

The case for clean indoor air 
Air pollution represents the most significant environmental threat to human health and 
wellbeing in Australia. Centre for Safe Air researchers estimate that one air pollutant 
alone, fine particulate matter (PM2.5), causes an estimated 2,616 earlier than expected 
deaths every year in Australia, at an estimated annual cost of more than $6.2 billion.4 
Studies often find that NSW experiences the greatest health burden from air pollution in 
Australia.4–6 In NSW (including the ACT) the average annual number of estimated 
premature deaths linked to air pollution was 940 between 2006-2016; roughly 35% 
higher than Victoria’s 650.4 This finding is partly explained by Sydney’s unique 
topography, population density, high road traffic and wood heater concentrations, and 
its proximity to bushfire-prone areas.5–7 Climate change is expected to increase 
exposure to bushfire smoke pollution, dust, ground-level ozone and nitrogen dioxide, and 
concentrations of biological pollutants like pollen, mould and volatile organic compounds 
(VOCs).8,9 
Additionally, airborne respiratory infections, such as COVID-19, RSV and influenza that 
can be transmitted in the indoor environment, pose an enormous health and economic 
burden.10 Numerous laboratory, exposure and epidemiological studies have 
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demonstrated that COVID-19 is primarily transmitted through the air and that much of 
this transmission could be reduced through indoor air filtration and ventilation 
interventions, in addition to social distancing and other behavioural interventions.11,12 
COVID-19 is estimated to have cost the Australian economy roughly $39 billion.10 A new 
global pandemic is considered probable and expected to be a similar airborne 
respiratory virus.13,14 Establishing systems to safeguard indoor air will future-proof 
buildings for both climate change, bushfire smoke and future pandemics. Evidence 
suggests that modern technologies for improving indoor air can simultaneously improve 
energy efficiency and thermal comfort in buildings.15,16   
 
Clean indoor air represents an enormous opportunity to improve health, increase 
productivity and reduce health service demand.11 Australian economists estimate that 
investing in cleaner indoor air would have a cost-benefit ratio of between 1.5 to 3.1, 
meaning that every dollar invested would return benefits valued $1.5 to $3.1.10 An 
evaluation of the United States’ Clean Air Act found an even stronger cost-benefit ratio 
of $30 for every dollar invested in cleaner air. Because the NSW Government funds the 
hospital system, it can expect to see a clear return on investment through reduced 
emergency department admissions, ambulance dispatches.17,18Air quality interventions 
consistently show a very high cost-benefit ratio by:  

• Reducing the rate and severity of numerous chronic diseases including heart 
disease, stroke, dementia, diabetes, lung disease and cancer.19  

• Supporting the cognitive development and long-term health of babies and 
children.20,21   

• Disproportionately benefiting the health of the most vulnerable and 
disadvantaged groups in society including those with pre-existing chronic 
conditions, socially disadvantaged populations, and Aboriginal and Torres Strait 
Islander people.19 

• Improving climate change mitigation and resilience through energy efficiency and 
electrification of energy, heating and transport systems.22 

 
The most comprehensive burden of disease study regarding indoor air was conducted in 
China from 2000 - 2017.23 The study found that poor indoor air quality was responsible 
for 14.1% of the total health burden in China during this period, measured in disability 
adjusted life years (DALYs); the third largest modifiable risk factor behind only tobacco 
and high blood pressure. Of the ten targeted indoor air pollutants in this study, PM2.5 was 
found to be the most important contributor to ill health. Notably, the study did not 
consider any airborne respiratory illnesses, consistent with previous indoor air burden of 
disease studies.  
 
Efforts to understand indoor air quality in Australia are ongoing. The recent report, State 
of Indoor Air in Australia 2025, identified substantial gaps in our knowledge of indoor air 
quality in different building types: most notably in healthcare, aged care, and school 
settings.2 Emerging implementation studies from current projects—including the 
‘Pathways to Clean Indoor Air’ at the Burnet Institute, the NSW Government’s ‘Clean Air 
Schools Program’, the Fresh Air Innovators Project, and ongoing work by The ARC Training 
Centre for Advanced Building System against Airborne Infection Transmission (THRIVE), 
the Healthy Environments and Lives (HEAL) National Research Network and the Centre 



 

for Safe Air—will be extremely useful in developing cost-effective and well-targeted 
interventions to safeguard clean indoor air in NSW.  

Recommendations 
The NSW Government is well-placed to achieve significant health and productivity 
benefits by implementing a staged program for improving clean indoor air in public 
buildings, in particular schools, hospitals and library facilities that are owned and 
managed by relevant NSW Government agencies. The NSW Government’s portfolio of 
buildings are frequently used by people at higher risk of air pollution-related health 
harms: children (schools), people with chronic diseases and compromised immune 
systems (hospitals and health facilities), older people (aged care facilities and libraries), 
and people from disadvantaged socio-economic backgrounds (schools, hospitals and 
Service NSW Centres). We recommend these buildings as initial targets for a staged 
program of air quality monitoring and improvement. While the specific implementation 
timeline would be subject to consultation and may differ across building types and 
respective agencies, authors of this submission recommend the following staged 
pathway: 
 

1. Establish a multidisciplinary advisory panel. This panel will propose indoor air 
quality standards for Australian public buildings, drive inter-agency collaboration, 
and provide expert advice regarding the clean indoor air implementation 
pathway, including relevant technical, health, and energy efficiency 
considerations.1 
 

2. Initiate indoor air quality monitoring in all relevant NSW Government buildings. 
A transparent monitoring program will provide baseline data to inform targeting of 
air filtration and cleaning investments.24 It will also enable people at higher risk to 
air pollution and airborne pathogens to take appropriate protective measures. 
International experts11 recommend using low-cost sensors to monitor the 
following pollutants: 

a. CO2 which is considered a proxy for occupant emitted pollutants and 
pathogens (such as infectious microdroplets containing viruses, such as 
the COVID-19 or influenza viruses), and can be used to track ventilation 
rates.11 

b. PM2.5 monitoring is recommended to ensure PM2.5 concentrations meet 
hourly air quality standards as prescribed by the Australian Government’s 
National Environment Protection Measures (NEPMs).3,11 Experts recommend 
that the World Health Organization’s 24-hour PM.25 guideline of 15 μ g/m3 
form the basis of indoor air quality standards, but with a 1-hour averaging 
time to reflect the amount of time people typically spend in a given public 
place.11  
 

3. Initiate awareness raising and training. This initiative will provide targeted 
training for building managers and other relevant staff to improve indoor air 
quality using natural ventilation supported by portable air cleaners equipped with 
HEPA filters. For example, teachers will receive specific training about when to 
open or close classroom windows or turn on portable air purifiers in response to 
indoor air quality monitoring data. 



 

 
4. Upgrade underperforming buildings. Based on available monitoring data, the 

NSW Government will develop a comprehensive investment schedule to upgrade 
buildings that are underperforming in terms of indoor air quality by retrofitting 
cost-effective mechanical ventilation and air cleaning technologies. This will 
ensure indoor air quality meets relevant performance standards, as 
recommended by the technical advisory committee. New building projects 
should be designed to meet clean indoor air performance standards. 

 
5. Evaluate and report the health and productivity impacts. Fund independent 

expert evaluation of the health and productivity benefits against the upgrade 
costs. Ensure the findings are reported transparently can drive uptake of clean 
indoor air across jurisdictions and levels of government. 

 
6. Advocate for coordinated national leadership, building and workplace 

standards. As the COVID-19 pandemic demonstrated, strong national leadership 
is required to prevent future pandemics and maximise the health benefits of 
clean indoor air. Through the Council of Australian Governments (COAG), regular 
national meetings of Education, Environment and Health Ministers and other fora, 
the NSW Government is well-placed to advocate for coordinated national 
leadership for indoor air quality. In particular, the authors of this submission 
recommend the NSW Government advocate for: 

a. The Australian Government to implement a National Indoor Air Quality 
Strategy by legislating standards for indoor air quality, stronger protections 
for working people through Safe Work Australia, and better building 
standards through the Australian Building Codes Board.  

b. The Australian Government to list portable air cleaners on the 
pharmaceutical benefits scheme. This will ensure people with a medical 
vulnerability to air pollution or airborne pathogens can access affordable 
air cleaning technologies. 

c. The Australian Centre for Disease Control to lead a national 
communication campaign to raise awareness regarding the importance of 
clean indoor air and provide practical advice for people to improve indoor 
air quality, so that everyone can access public spaces safely. 

Conclusion 
Improving indoor air quality represents one of the most cost‑effective public health 
interventions available to the NSW Government. With NSW carrying a disproportionate 
burden of air‑pollution‑related illness, a coordinated program of monitoring, standards 
development, capacity‑building and targeted upgrades will deliver substantial health, 
productivity and economic benefits. By adopting a staged, evidence‑driven approach—
beginning with government‑managed buildings that serve the most at-risk populations—
NSW can lead the nation in creating safer, healthier indoor environments, while 
strengthening resilience to climate change and future pandemics. We commend the 
NSW Government for initiating this inquiry and urge the Government to develop an 
ambitious and holistic strategy to safeguard indoor air quality, and drive better health 
outcomes for all. 
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