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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.

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advanced computing capabilities, they remain reliant on a somewhat outdated source of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 testing.?® During a blackout, the combined emissions from these diesel


http://www.safeair.org.au/
http://www.safeair.org.au/

-
_ >

Centre for
Safe Air

scafeair.org.cu

generators could substantially increase local exposure to air pollution and pose an
increased risk to health, a risk that is growing due to increased extreme weather events
and climate change, further threatening grid failures.

Diesel emissions include harmful pollutants such as fine particulates smaller than 10
microns in diameter (PM;; and PM,5), carbon monoxide (CO), nitrogen dioxide (NOx) and
sulphur dioxide (SO,).6 Long-term exposure to air pollution from diesel combustion is
associated with higher rates of cardiovascular disease,’ respiratory disease® and cancer.®
Exposure to PM,5s may additionally 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 appears to be no ‘safe’ level of exposure to
diesel emissions, with measurable population 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 (DCCEEW) 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.® That report pre-dates the recent
growth in data centres developments which threaten to exacerbate these costs. Despite
these findings, the Australian Government has not moved to regulate emissions from
non-road diesel engines. With the recent growth in data centre development, backup
diesel generation could become one of Australia’s most substantial unregulated sources
of harmful air pollution. Many planned, approved or established data centres are within
500 metres of homes, schools and pre-schools."* As such, it is crucial that diesel
emissions from data centres are well quantified and regulated to continuously reduce
their emissions and health impact on local communities.

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



-
_ >

Centre for
Safe Air

scafeair.org.cu

Response to terms of reference

(b) the potential impacts of Al and data centres on Australian communities,

industries and the environment, water and energy;

Data centres require constant uptake power, with Tier IV data centres allowed a
maximum of 26 minutes of downtime per year.” To achieve this, data centres require
backup power sources that match or exceed their power intake in the event of grid
interruptions. Data centres are typically backed up with diesel backup generators due to
their cost and ease of installation, with new data centres — particularly hyperscale data
centres with power requirements around or above 100 MW - using large numbers of
diesel generators as backup. A recent example is the Marsden Park data centre in
Sydney, which was approved to host 240 diesel backup generators supporting 504 MW
of power.'®

Diesel backup generators emit large amounts of PM;5, NO,, and other toxins during
testing and operation. Generator testing cycles can create episodic but intense pollution
events in surrounding communities, with testing taking place weekly to monthly
depending on capacity.>* In addition, given increasing extreme weather events with a
changing climate, grid failures are becoming more frequent, and each event will trigger
greater emissions into nearby communities. Even short-term grid disturbances — such
as brief changes in voltage and frequency which can last seconds or minutes — can
result in data centres switching to diesel backup power for hours.”

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 ug/m? increase.® A
DCCEEW-commissioned analysis estimated that PM,s and NO, emissions from non-road
diesel engines—a classification that includes data-centre backup generators—is
associated with 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 already
impose a substantial health burden nationally, which the growth of data centres with
diesel backup generators threatens to significantly increase.

The impacts of diesel emissions from data centres are likely to disproportionately affect
people with economic disadvantage and people with pre-existing illnesses.” Many new
data centre developments have been clustered in Western Sydney, which has a higher
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proportion of people at higher risk of harm from air pollution than the general
population,® as well as in Western Melbourne, which has documented higher rates of
asthma compared to the rest of Victoria.?’ These impacts are likely to be exacerbated
through other hazards caused by data centres, such as through construction traffic and
ongoing heavy vehicle emissions, and increased light and noise pollution.?? In addition,
waste heat from data centres contributes to localised urban heat-island effects and
interacts with air pollution in ways that amplify health risks.?*** As Western Sydney and
Western Melbourne also experience significant heat stress, it is likely that the rapid
growth of data centres in these regions would have appreciable impacts on health
outcomes and the health system overall.?®2°

(a) the effectiveness of existing regulatory frameworks in managing the growth
of data centres in Australia, including in relation to existing and future deals

between the Government and global Artificial Intelligence (Al) companies;
Despite the health risks for local communities, Australian regulations of diesel generators
and data centre approvals contain critical gaps.? There is no comprehensive
environmental impact framework tailored to the unique energy and pollution profiles of
data centres, and Australia has no national emissions standards for non-road diesel
engines.” 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.

The lack of relevant regulatory networks has not slowed down the approval of data
centres, as data centres are among the fastest-growing electricity users in Australia.
Australia currently has 160 data centres, with 90 new facilities planned, mostly clustered
in Western Sydney and Western Melbourne, despite greater population vulnerability to
adverse impacts from the growth of data centres in these areas.?® Most notably, the
largest data facility in the southern hemisphere was recently approved for a site in
North-West Sydney.?°*° Data centres are frequently fast-tracked through mechanisms
such as State Significant Development pathways, including Victoria's Development
Facilitation Program, which approved the recent M4 Port Melbourne hyperscale data
centre in 75 days.* Consequently, large numbers of data centres have been approved
and constructed, without appropriate regulatory frameworks to protect communities
from harm.

When reviewing the approaches of international jurisdictions, there are a range of
relevant regulatory, technological, and planning approaches to manage the
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environmental and health impacts of data-centre expansion that could be readily
applied in the Australia context. 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.

e California has imposed 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 an Energy Efficiency Grant (EEG) to assist businesses to invest in
more energy-efficient equipment, leading to hybrid battery-diesel systems being
deployed in construction sites - one of the highest polluting industries - reducing
generator runtime by 30-50% and cutting emissions proportionally.

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.

Recommendations:

In response to the health risks from backup diesel generator emissions from data
centres and current regulatory frameworks in Australia, we make the following
recommendations:

Recommendation 1: Establish mandatory national standards for data centre energy
efficiency and diesel emissions in line with international best-practice.

Despite the documented health risks, non-road diesel engines are not regulated in terms
of energy efficiency or pollutant emissions. As the Government’s own cost-benefit
analysis found, “Government action is considered necessary to prompt and accelerate
the uptake of lower-emitting non-road diesel engines in line with international
approaches, with the purpose of minimising the health impacts, environmental impacts
and cost of exhaust emissions”.®* Mandating standards for emissions and systems in line
with international best-practice would see significant reductions in emissions and
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associated health costs from diesel generators in data centres. The most impactful and
immediately implementable measures for Australia 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 Australia with global
best practice and deliver immediate reductions in PM,.5 and NO, emissions—
pollutants responsible for significant health burdens.

e Mandating diesel particulate filters (DPF) and selective catalytic reduction (SCR)
retrofits for existing generators in data-centre precincts, a proven approach used
in the US and EU to reduce emissions from legacy equipment.

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

Recommendation 2: Establish requirements for battery backup energy systems for
data centres

The most effective measure to reduce diesel emissions from data centres is to require
battery energy systems as the primary back up energy source to eliminate or reduce the
need for diesel generators. Lithium-ion battery systems do not release combustion
emissions and can be used to support data centre power requirements for almost all
power outage events outside of rare major multi-day events such as cyclones.

In the event that diesel backup generators are necessary, requiring hybrid battery-diesel
systems for generator testing and low-load operation, following the successful Singapore
model, would substantially reduce emissions during routine testing cycles, which are a
major source of localised pollution.3%33

Recommendation 3: Introduce mandatory planning assessment of diesel-generator
emissions, including PM,s and NO, emissions and health impacts, to ensure
continuous reduction of exposure to harmful air pollutants, especially in
communities with higher susceptibility to air pollution.

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 and short-term grid disturbance.

Modelling should take into account existing air pollution in the community airshed.
All incremental increases in air pollution have measurable adverse impacts on population
health.”® As such, all new developments should therefore adhere to the continuous
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reduction principle. Developments should be mandated to include interventions to
ensure that air quality is maintained or improved and not degraded.

Planning assessments for new data centres should also 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.

If the outcome of assessments is that backup generators will lead to an overall increase
in community exposure to harmful pollutants, a plan for additional interventions to
ensure an overall reduction in community exposure to air pollution must be mandated as
a requirement for planning approval.

Recommendation 4: Implement a moratorium on new data centre approvals until a
regulatory framework for ensuring that air quality in surrounding residential areas is
maintained or improved

Current regulatory gaps means that there is a significant likelihood of long-term adverse
health impacts from inappropriate data centre developments, especially those in
proximity to vulnerable settings like childcare centres, schools, health and aged care
facilities.

A temporary moratorium on new data centre approvals will provide the community with
confidence that new data centre developments align with international best practice,
have been subject to appropriate health impact assessment, and will not jeopardise
local health outcomes.

Conclusion

The rapid expansion of data centres in Australia 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. Current planning
and regulatory frameworks at the state and federal levels 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
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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, Australia 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 country’s most
vulnerable residents.
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