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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”.
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Executive summary

Australia’'s data centre industry has experienced explosive growth driven by cloud
computing and artificial intelligence demands, with emissions increasing 16% across
2024-25 to over 2 million tonnes of CO,-equivalent.! While data centres enable today’s
advanced computing capabilities, they remain reliant on a somewhat outdated source of
energy: backup diesel generators. Data centres use diesel to ensure continuous access
to power in the event of grid failure. These diesel generators must be tested regularly —
weekly to monthly depending on capacity — emitting significant quantities of air
pollution.?”® During a blackout, the combined emissions from these diesel generators can
pose a significant risk to public health.

Diesel emissions include several harmful pollutants including fine particulates smaller
than 10 microns in diameter (PMio and PM,s), carbon monoxide (CO), nitrogen dioxide
(NO,) and sulphur dioxide (SO,). Long-term exposure to air pollution from diesel
combustion is associated with higher rates of cardiovascular disease,’ respiratory
disease® and cancer.® Exposure to PM,s may affect fertility, reproduction,” and
cognition." These health impacts disproportionately affect the most vulnerable in society
including children, pregnant people and unborn babies, older adults, individuals with pre-
existing chronic conditions, Aboriginal and Torres Strait Islander peoples and socially
disadvantaged populations.”” Moreover, there is no ‘safe’ level of exposure to diesel
emissions, with measurable health impacts even at extremely low levels.”

In Australia, backup diesel generators are classified as non-road diesel engines. A report
commissioned by the Department of Climate Change, Energy, the Environment and
Water found that PM,s and NO, emissions from non-road diesel engines in Australia—
including backup generators for data centres—had a health impact equivalent to 5,387
years of life lost in 2018 alone.® The authors found that this health burden would equate
to an annual cost to society of $1.6 billion.® Despite these findings, the Australian
Government has not moved to regulate emissions from non-road diesel engines, which
leaves backup diesel generators as one of Australia’s most significant unregulated
sources of harmful air pollution.

New South Wales, and especially the Greater Sydney airshed, is already subject to high
air pollution relative to other Australian states. Studies often find that NSW experiences
the greatest health burden from air pollution in Australia.'*™™® 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." This finding is partly
explained by Sydney’s unique topography, population density, demography, high road
traffic and wood heater concentrations, and its proximity to bushfire-prone areas.”™"
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).®" In this context, it is crucial the



emerging sources of air pollution—such as diesel emissions from data centres—are well
quantified and regulated to continuously reduce their emissions.

In this submission, we will summarise available evidence and make evidence-supported
recommendations regarding several of the inquiry’s terms of reference. Our
recommendations will highlight the need for State and Commonwealth regulation to
mitigate the health harms associated with diesel emissions from data centres.

Response to terms of reference

(a) the scale and trajectory of data centre development in New South Wales
including

(i) the current and proposed scale of data centre development in New South Wales,
including geographic clustering

(ii) the extent to which New South Wales planning, infrastructure and resources are
prepared for projected growth

NSW is Australia’s leading data centre hub. Approximately one third of Australia’s 243
data centres are located in Sydney with many new developments clustered in Western
Sydney.?® Most notably, the largest data facility in the southern hemisphere was recently
approved for a site in North-West Sydney.?#?

Air pollution disproportionately affects people with economic disadvantage and people
with pre-existing illnesses.” Because Western Sydney has a higher proportion of people
with vulnerabilities to air pollution, it is likely that the rapid growth of data centres in this
region would have appreciable impacts on health outcomes and the health system
overall.?® Western Sydney also experiences significant heat stress, which interacts with
air pollution in ways that amplify health risks.?* Researchers have postulated that the
heat generated by data centres could increase the heat island effect in Western
Sydney.%°

Planning assessments for new data centres should consider the specific health
vulnerabilities of the communities in which they are located, especially with regard to
sensitive settings such as childcare centres, schools, health and aged care facilities.

Recommendation 1:

Introduce mandatory planning assessment of diesel-generator emissions, including
PM.s and NOXx, to ensure continuous reduction of exposure to harmful air pollutants,
especially in communities with higher susceptibility to air pollution.

(b) the planning framework enabling data centre developments including



(i) the classification of data centres as State Significant Development (SSD) and the
use of power-consumption thresholds as a trigger for SSD assessment

(i) the role of fast-track and facilitation mechanisms, including the Investment
Delivery Authority and other whole-of-government coordination processes

(i) whether current planning arrangements adequately address cumulative and
precinct-level impacts.

Data centres are frequently fast-tracked through mechanisms such as State Significant
Development pathways, despite lacking a comprehensive environmental impact
framework tailored to their unique energy and pollution profiles. Existing planning
instruments do not require assessment of cumulative emissions from diesel backup
generators, nor do they mandate modern emissions standards for non-road diesel
engines. The absence of enforceable air-quality safeguards means that large clusters of
data centres can be approved without any requirement to quantify or mitigate local
pollution impacts.

See Recommendation 1

(c) electricity demand, grid impacts and implications on emissions reduction
targets

(i) the role of on-site backup generation, including diesel and gas, and associated
emissions and health impacts

Data centres are among the fastest-growing electricity users in NSW, with high electricity
demand increasing reliance on backup diesel generators during outages and grid stress
events. Research from the United States demonstrates that data centre diesel
generators can release vast quantities of nitrogen oxides in concentrated regions,
rivalling other major industrial sources.?**% Diesel particulate matter is classified as
carcinogenic by the World Health Organisation,® with PM,s contributing to cardiovascular
mortality and respiratory hospitalisation.”® Short-term NO, exposure increases
cardiovascular disease mortality by 2.2% and respiratory disease mortality by 4.5% per
10.7 u g/m? increase.”’” A DCCEEW-commissioned analysis estimated that PM,s and NO;
emissions from non-road diesel engines—including data-centre backup generators—
caused the equivalent of 5,387 years of life lost (YLL) in 2018, imposing an annual health
cost of $1.6 billion.® This demonstrates that non-road diesel emissions impose a
substantial health burden nationally. Despite these risks, Australian regulations on diesel
generators and engines contain critical gaps.?® Australia has no national emissions
standards for non-road diesel engines.? This directly undermines NSW's
emissions-reduction and air-quality objectives.

Given increasing extreme weather events, grid failures are becoming more frequent. It is
important that NSW agencies with responsibility for health and environment can predict



pollution spikes in relation to a range of emergency scenarios including, for example, grid
failure due to a bushfire where the smoke pollution could be exacerbated by widespread
use of diesel backup generators from data centres. As such, development applications
for diesel-supported data centres should require proponents to model diesel emissions
and exposure for two scenarios: a) emissions from regular testing of backup generators,
and; b) emissions from prolonged operation of generators in the event of a blackout.

See Recommendation 1.

Recommendation 2:
Establish mandatory national standards for data centre energy efficiency and diesel
emissions in line with international best-practice.

Recommendation 3:
Advocate for Commonwealth Regulation for non-road diesel engines in line with
international best-practice.

(e) local environmental and community impacts, including:

(i) impacts on surrounding communities, including noise, air quality and heat,
traffic and construction impacts, land-use conflicts and amenity.

Diesel backup generators produce high levels of PM,s5, NO,, and air toxics during testing
and operation. Because Australia lacks emissions standards for non-road diesel engines,
these pollutants are largely unregulated and unmonitored, despite being known
contributors to cardiovascular and respiratory disease. Generator testing cycles can
create episodic but intense pollution events in surrounding communities. Waste heat
from data centres contributes to localised urban heat-island effects, particularly in
Western Sydney.”® Construction traffic and ongoing heavy-vehicle movements add to
congestion and local emissions.

(ii) the distribution of impacts across regions, in particular Western Sydney and
other growth corridors.

See Recommendation 1
See Recommendation 2

See Recommendation 3



(j) lessons from other jurisdictions

(i) approaches adopted internationally and interstate to managing data centre
growth

International jurisdictions have developed a range of regulatory, technological, and
planning approaches to manage the environmental and health impacts of data-centre
expansion—particularly emissions from backup diesel generators, energy demand, and
land-use conflicts. Across the United States, the European Union, and Singapore,
governments have implemented stringent emissions standards for non-road diesel
engines, including those used in data-centre backup systems.

e The US EPA Tier 4 Final and EU Stage V standards require advanced
after-treatment technologies such as diesel particulate filters (DPF) and selective
catalytic reduction (SCR), achieving 80—-97% reductions in PM,s and NOx
emissions compared with uncontrolled engines. California has gone further by
imposing operational limits on diesel-generator testing, mandating cleaner fuels,
and restricting diesel generator deployment in regions with poor air quality. These
measures have delivered substantial reductions in local pollution and associated
health risks.

e Singapore has adopted a different but complementary approach by requiring
hybrid battery-diesel systems on construction sites, reducing generator runtime
by 30-50% and cutting emissions proportionally.

e The United Kingdom has encouraged the use of renewable diesel alternatives
such as hydrotreated vegetable oil (HVO), which can reduce lifecycle greenhouse
emissions by up to 90% and particulate emissions by 30-50%.

e Japan and several European countries have integrated data centres into
micro-grids and district-energy systems, reducing reliance on diesel and
improving overall system efficiency.

e Denmark and the Netherlands have also mandated or incentivised waste-heat
recovery, turning data-centre heat output into a community energy resource.

e Nationally, Victoria and the ACT have begun exploring planning controls and
emissions-reporting requirements for large energy-using facilities, though no
Australian jurisdiction has yet adopted emissions standards for non-road diesel
engines. This leaves Australia as an outlier among OECD nations.

(ii) Applicability of alternative models to New South Wales

Many of the international approaches described above are highly applicable and readily
transferable to the NSW context, particularly given the concentration of data-centre
development in Western Sydney and the absence of national emissions standards for
non-road diesel engines. The most impactful and immediately implementable measures
for NSW include:



e Adopting or requiring compliance with EPA Tier 4 or EU Stage V standards for all
new and replacement backup generators. This would align NSW with global best
practice and deliver immediate reductions in PM,.5 and NO, emissions—
pollutants responsible for significant health burdens.

e Mandating DPF and SCR retrofits for existing generators in data-centre precincts,
a proven approach used in the US and EU to reduce emissions from legacy
equipment.

e Requiring hybrid battery-diesel systems for generator testing and low-load
operation, following the successful Singapore model. This would substantially
reduce emissions during routine testing cycles, which are a major source of
localised pollution.

e Introducing limits on generator testing hours and requiring public reporting,
similar to California’s approach, to minimise episodic pollution events and
improve transparency.

e Encouraging or mandating renewable diesel (HVO) use where supply chains
permit

e Supporting precinct-scale micro-grids and waste-heat recovery, drawing on
European models to reduce both emissions and community energy costs.

These interventions are technologically mature, commercially available, and compatible
with existing data-centre infrastructure. Implementing international best-practice
standards in NSW would therefore deliver substantial public-health and environmental
benefits while supporting sustainable growth of the data-centre sector.

See Recommendation 2

See Recommendation 3

Conclusion

The rapid expansion of data centres in New South Wales—particularly in Western
Sydney—presents a significant and growing challenge for air quality, public health, and
equitable urban development. Diesel backup generators remain one of Australia’s largest
unregulated sources of harmful air pollution, despite clear evidence that emissions from
non-road diesel engines already impose substantial health burdens equivalent to
approximately $1.6 billion annually.® The communities most exposed to these risks are
also those with the highest vulnerability to air pollution and heat stress, compounding
existing health inequities. NSW's current planning and regulatory frameworks have not
kept pace with the scale of data-centre development or the environmental risks
associated with diesel reliance. However, proven international models—such as stringent
emissions standards, hybridised backup systems, renewable diesel alternatives, and
precinct-scale energy solutions—demonstrate that cleaner, safer, and more sustainable
approaches are both feasible and readily implementable. By adopting evidence-based



reforms and aligning with global best practice, NSW can support the continued growth of
the digital economy while safeguarding community health, reducing emissions, and
ensuring that the benefits of technological progress do not come at the expense of the
state’s most vulnerable residents.



References

1.

10.

Clean Energy Regulator. National Greenhouse and Energy Register 2024-25. Clean
Energy Regulator, Australian Government. 2026. Accessed March 20, 2026.
https://cer.gov.au/markets/reports-and-data/nger-reporting-data-and-
registers/national-greenhouse-and-energy-register-2024-25

Eslami E. Air Quality and Greenhouse Gas Emissions Assessment of Data Centers in
Texas: Quantifying Impacts and Environmental Tradeoffs. arXiv. Preprint posted online
September 25, 2025. doi:10.48550/arXiv.2509.21312

Han Y, Wu Z, Li P, Wierman A, Ren S. The Unpaid Toll: Quantifying and Addressing the
Public Health Impact of Data Centers. Preprint posted online October 23, 2025.
doi:10.48550/arXiv.2412.06288

Harmon B. Dispersion Modeling of Nitrogen Dioxide (NO,) and Fine Particulate Matter
(PM,5) from Backup Generators at Data Centers in Prineville, Oregon. Civ Environ Eng
Masters Proj Rep. Published online January 1, 2015. doi:10.1576 0/CEEMP.14

Tao Y, Gao P. Global data center expansion and human health: A call for empirical
research. Eco-Environ Health. 2025,4(3):100157. doi:10.1016/j.eehl.2025.100157

Boulter P, Cope M, Hanigan |, Chaton T, Morgan G, Kulkarni K. Non-Road Diesel Engines
- Cost-Benefit Analysis. Department of Climate Change, Energy, the Environment
and Water; 2022:1-127.
https://www.dcceew.gov.au/sites/default/files/documents/nrde-cost-benefit-
analysis-final%20report.pdf

Miller MR, Newby DE. Air pollution and cardiovascular disease: car sick. Cardiovasc
Res. 2020:116(2):279-294. doi:10.1093/cvr/cvz228

Ren M, Fang X, Li M, et al. Concentration-Response Relationship between PM2.5 and
Daily Respiratory Deaths in China: A Systematic Review and Metaregression Analysis
of Time-Series Studies. BioMed Res Int. 2017:2017(1):5806185.
doi:10.1155/2017/5806185

International Agency for Research on Cancer. Diesel engine exhaust carcinogenic.
World Health Organisation. 2012. Accessed March 20, 2026.
https://www.iarc.who.int/wp-content/uploads/2018/07/pr213 _E.pdf

Carré J, Gatimel N, Moreau J, Parinaud J, Léandri R. Does air pollution play a role in
infertility?: a systematic review. Environ Health. 2017,16(1):82. doi:10.1186/s12940-017-
0291-8



1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

10

Chandra M, Rai CB, Kumari N, et al. Air Pollution and Cognitive Impairment across the
Life Course in Humans: A Systematic Review with Specific Focus on Income Level of
Study Area. Int J Environ Res Public Health. 2022;19(3). doi:10.3390/ijerph19031405

Landrigan PJ. Air pollution and health. Lancet Public Health. 2017;2(1):e4-¢e5.

Marks GB. Misuse of Pollution Reference Standards: No Safe Level of Air Pollution. Am
J Respir Crit Care Med. 2022;205(9):984-985. doi:10.1164/rccm.202201-016 0OED

Hanigan IC, Broome RA, Chaston TB, et al. Avoidable Mortality Attributable to
Anthropogenic Fine Particulate Matter (PM2.5) in Australia. Int J Environ Res Public
Health. 2020;18(1):254. doi:10.3390/ijerph18010254

Borchers-Arriagada N, Vander Hoorn S, Cope M, et al. The mortality burden
attributable to wood heater smoke particulate matter (PM2.5) in Australia. Sci Total
Environ. 2024;921:171069. doi:10.1016/j.scitotenv.2024.171069

Borchers-Arriagada N, Chaston TB, Morgan GG, Knibbs LD, Johnston FH. The mortality
burden attributable to PM2.5 and NO2 from all sources and traffic-related air
pollution in Australia. Environ Res. 2025;285:122519. doi:10.1016/j.envres.2025.122519

Broome RA, Powell J, Cope ME, Morgan GG. The mortality effect of PM2.5 sources in
the Greater Metropolitan Region of Sydney, Australia. Environ Int. 2020;137:105429.
doi10.1016/j.envint.2019.105429

Australian Government. Climate Change: Australia State of the Environment 2021.
Department of Agriculture, Water and the Environment; 2021. Accessed January 8,
2026. https://soe.dcceew.gov.au/air-quality/pressures/climate-change

Vardoulakis S, Marks G, Abramson MJ. Lessons Learned from the Australian Bushfires:
Climate Change, Air Pollution, and Public Health. JAMA Intern Med. 2020;180(5):635-
636. doi:10.1001/jamainternmed.2020.0703

WSROC. Al, the cloud and data storage: Are there heat and health impacts? Western
Sydney Regional Organisation of Councils. 2025. Accessed March 20, 2026.
https://westernsydneycouncils.com.au/heat-smart-newsletter/artificial-intelligence-
the-cloud-and-data-storage-are-there-heat-and-health-
impacts?utm_source=copilot.com

Sadler D. NSW approves southern hemisphere’s largest data centre. Information Age.
2025. Accessed March 20, 2026. https://ia.acs.org.au/article/2025/nsw-approves-
southern-hemisphere-s-largest-data-centre.html

Cumbo B. Can Australia build one of the world’s largest data centres? The
Conversation. 2026. Accessed March 20, 2026.



23.

24.

25.

26.

27.

28.

29.

n

https://stories.theconversation.com/can-australia-build-one-of-the-worlds-largest-
data-centres/

Cooper N. Inequalities in Exposure to Air Pollution in Australia. Thesis. UNSW Sydney;
2019. doi:10.26190/unsworks/21714

Anenberg SC, Haines S, Wang E, Nassikas N, Kinney PL. Synergistic health effects of
air pollution, temperature, and pollen exposure: a systematic review of
epidemiological evidence. Environ Health. 2020;19(1):130. doi:10.1186/s12940-020-
00681-z

Bazilian M, Owens BN. Al's Dirty Secret: Why Diesel Still Powers the Digital Age. The
National Interest. 2025. Accessed March 20, 2026.
https://nationalinterest.org/blog/energy-world/ais-dirty-secret-why-diesel-still-
powers-the-digital-age

Martin BA. Data Centers’ Use of Diesel Generators for Backup Power Is
Commonplace—and Problematic. Inside Climate News. November 12, 2025. Accessed
March 20, 2026. https://insideclimatenews.org/news/12112025/data-center-diesel-
generators-noise-pollution/

Adebayo-Ojo TC, Wichmann J, Arowosegbe OO, Probst-Hensch N, Schindler C, Kiinzli
N. Short-Term Effects of PM10, NO2, SO2 and O3 on Cardio-Respiratory Mortality in
Cape Town, South Africa, 2006-2015. Int J Environ Res Public Health.
2022,19(13):8078. doi:10.3390/ijerph19138078

Sepasgozar SME, Blair J. Measuring non-road diesel emissions in the construction
industry: a synopsis of the literature. Int J Constr Manag. 2021;21(6):582-597.
doi:10.1080/15623599.2019.1573479

NSW EPA. Non-road diesel and marine emissions. NSW Environment Protection
Authority. August 4, 2025. Accessed March 20, 2026.
https://www.epa.nsw.gov.au/Your-environment/Air/non-road-diesel-marine-
emissions



