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The defence sector globally faces persistent challenges in reducing emissions due to 
energy-intensive operations; however, opportunities exist to mitigate these impacts 
through energy demand management and the adoption of sustainable alternatives. 
Hydrogen has emerged as a promising option for Defence given its flexible production 
pathways and potential compatibility with existing fuel systems. However, current 
analyses often fail to explicitly integrate hydrogen within Australian Defence strategic 
frameworks, air power requirements and the unique vulnerabilities of northern bases. 
This paper addresses this gap by grounding the discussion in the Defence Net Zero 
Strategy and the Defence Future Energy Strategy, evaluating hydrogen’s technological 
readiness and operational applicability, and assessing its potential to enhance energy 
resilience at remote northern air bases, including airbases of the Royal Australian Air 
Force in Darwin and Tindal. The paper provides a Defence-specific assessment of 
hydrogen’s feasibility and identifies priority areas for research, trials and capability 
development to support future energy transitions. 

1. Introduction   

Energy resilience and security are crucial to Australian 
Defence operations, ensuring that military capabilities re
main operational even amid energy disruptions (Bateman 
& Bergin, 2020). Disruptions to energy supply in remote lo
cations, such as northern bases, could significantly impact 
air operations, strategic deterrence and Australia’s north
ern posture (Department of Defence, 2023). As the strategic 
environment in the Indo-Pacific intensifies, the Australian 
Defence Force (ADF) faces mounting pressure to ensure a 
secure and flexible energy supply while reducing depen
dence on vulnerable fuel logistics chains (Department of 
Defence, 2023). The Defence Future Energy Strategy and 
the Defence Net Zero Strategy explicitly highlight the need 
to diversify energy sources, integrate renewables and en
hance energy security without compromising operational 
readiness (Department of Defence, 2024a, 2024b). In this 
context, hydrogen and hydrogen-derived fuels have been 
identified as promising candidates for future Defence en
ergy systems. Defence is exploring and adopting renewable 
energy sources, such as solar, wind, hydrogen and sustain
able biofuels, to reduce reliance on traditional fuels (De
partment of Defence, 2024a). 

Renewable resources like solar and wind energy, while 
promising to reduce carbon footprints, face challenges in 
the ADF operational sector due to their intermittent nature 
and the logistical complexities of deploying them in remote 
or austere environments (Cole, 2022). Meeting the high and 
continuous power demands of Defence operations often re
quires substantial energy storage solutions, which can be 
costly and logistically burdensome (Palmer, 2009). These 

limitations highlight the need for domestically generated 
hybrid energy systems that combine renewables with more 
stable and portable energy sources, such as hydrogen or 
sustainable fuels, to ensure operational reliability and re
silience (Armstrong et al., 2016). 

Low-carbon liquid fuels (LCLFs) offer promising alterna
tives to conventional fossil fuels, but their adoption entails 
specific risks and challenges (International Energy Agency, 
2020). One significant concern is the scalability of produc
tion; ensuring a consistent, large-scale supply of LCLFs re
quires substantial investment in advanced infrastructure 
and in ensuring feedstock availability (CSIRO, 2024c). Ad
ditionally, some LCLFs, such as those derived from bio-
based sources, could compete with food production or lead 
to land-use changes if not managed responsibly (CSIRO, 
2023). Moreover, the lifecycle emissions of some LCLFs can 
vary depending on the production process, potentially un
dermining their environmental advantages if not carefully 
monitored (Khan et al., 2023). 

Hydrogen has therefore gained significant attention as 
a transformative energy solution that can help reduce De
fence’s dependence on conventional, fossil-based fuels 
while supporting broader sustainability targets. Hydrogen 
can be produced locally, offering a solution to the logistical 
challenges associated with traditional fuel supply chains, 
especially in remote or austere environments where access 
to conventional energy sources may be limited or com
promised (Van Renssen, 2020). Furthermore, hydrogen fuel 
cells offer a quiet, efficient and low-emission power source, 
making them ideal for stealth operations and environmen
tally sensitive missions (Balat, 2008). Hydrogen’s potential 
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to enhance base-level resilience through local production 
and hybrid microgrid integration is noted in the Defence 
Science and Technology Group’s emerging technology as
sessments (Defence Science and Technology Group, 2022). 

One of the significant advantages of hydrogen is its ca
pacity for long-term energy storage, which can be inte
grated with renewable energy systems (Armaroli & Balzani, 
2011). By leveraging hydrogen, Defence can store surplus 
renewable energy from sources such as solar and wind, en
suring a stable and reliable power supply even during peri
ods of low generation. This adaptability not only enhances 
operational resilience but also contributes to the national 
shift toward a more sustainable energy future by support
ing the continuous supply of energy even when renewable 
sources are intermittent. 

As hydrogen technologies continue to mature, Defence 
is well positioned to lead in the adoption and integration 
of clean energy solutions. The development of hydrogen 
infrastructure, including production, storage and distribu
tion, will help advance these technologies across industries 
and provide a model for broader societal adoption, partic
ularly in sectors that require resilient, low-emission energy 
solutions (CSIRO, 2024a). Ultimately, hydrogen’s versatility 
and potential to provide a sustainable, resilient energy sup
ply make it a crucial element in Defence’s strategy to fu
ture-proof its energy needs. Whether used in ground vehi
cles, for remote power generation at bases or in fuel cells 
for various military applications, hydrogen provides a clean 
and efficient power source (Tillett, 2022). 

However, the applicability of hydrogen to Defence – par
ticularly air power – remains underexamined. While hy
drogen shows promise for ground operations, distributed 
energy systems and base power generation, uncertainties 
remain regarding its scalability, technological readiness 
and integration with mission-critical systems. Given the 
strategic importance and unique vulnerabilities of northern 
air bases, early assessment and targeted trials are essential. 
This paper evaluates the feasibility and limitations of hy
drogen-based technologies for Defence energy resilience. 
It assesses whether hydrogen represents a viable and scal
able solution for the ADF’s operational needs or remains a 
promising but still-developing alternative energy concept. 

2. Emerging hydrogen technologies in the clean        
energy transition   

Due to its adaptability, hydrogen can be transported in 
various forms, including natural gas or liquefied ammonia, 
both of which offer higher volumetric energy content (Van 
Renssen, 2020). This flexibility makes hydrogen a com
pelling option for sectors requiring reliable, transportable 
energy. 

Hydrogen is categorised based on its production process, 
which impacts its environmental footprint. These cate
gories include blue, grey, turquoise and green hydrogen, 
each representing different levels of sustainability (New
borough & Cooley, 2020). Grey hydrogen, the most com
mon form, is produced from fossil fuels and emits signif
icant carbon dioxide (CO₂). Blue hydrogen also relies on 
fossil fuels but incorporates carbon capture and storage 

to mitigate emissions. Turquoise hydrogen is produced 
through methane pyrolysis, generating solid carbon as a by-
product rather than CO₂. 

Green hydrogen, however, stands out as the most en
vironmentally friendly option. Produced using renewable 
electricity, such as wind or solar power, green hydrogen 
emits no greenhouse gases during its production process 
(Oliveira et al., 2021). This characteristic makes it particu
larly valuable for decarbonisation efforts as it can help re
duce emissions across sectors such as industry, transport 
and Defence. For the Defence sector, which relies heavily on 
energy-intensive operations, green hydrogen offers a po
tential path to lower emissions while maintaining opera
tional effectiveness. 

Given its need for reliable energy in often remote or 
high-stakes environments, the ADF requires solutions that 
not only meet energy demands but also support sustain
ability goals. Traditional fuel sources, while effective, carry 
high environmental costs and vulnerabilities, such as de
pendence on imported fuels (Coyne, 2024). Green hydrogen 
offers a way to mitigate these issues, providing a clean and 
potentially domestic energy source. 

Green hydrogen’s advantages go beyond low emissions. 
Its production can be integrated with renewable sources 
such as solar or wind, enabling flexible generation across 
diverse environments. For the ADF, this flexibility could 
mean energy independence in remote locations and the 
ability to reduce its carbon footprint during operations. The 
adaptability of green hydrogen, coupled with Australia’s 
rich renewable resources, makes it an attractive option for 
Defence applications. 

However, despite its potential, green hydrogen faces sig
nificant challenges. The production, storage and trans
portation infrastructure required for hydrogen fuel is still 
developing and often costly (Mazloomi & Gomes, 2012). 
Additionally, hydrogen’s low energy density and volatility 
pose technical challenges, requiring advances in safe, effi
cient storage methods (Younas et al., 2022). For the ADF, 
adopting green hydrogen at scale would necessitate sub
stantial investment in new infrastructure and technology. 

2.1. Direct air capture and carbon sequestration        

Direct air capture (DAC) and carbon sequestration (CS) 
are complementary technologies that enhance the sustain
ability of green hydrogen production by mitigating carbon 
emissions across the energy supply chain (Lau et al., 2021; 
G. Li & Yao, 2024). Both methods aim to capture and store 
CO₂, though they differ in mechanisms and application 
contexts. DAC involves the direct removal of CO₂ from the 
atmosphere using chemical or physical processes (Mc
Queen et al., 2021). The captured CO₂ can then be per
manently stored underground or repurposed for industrial 
applications. In the context of green hydrogen production, 
DAC can offset residual emissions arising from electrolysis 
or other energy-intensive processes, particularly when the 
renewable energy supply is not entirely carbon-free (Kim et 
al., 2025). 

When paired with green hydrogen production, DAC can 
support carbon-neutral energy systems by capturing CO₂ 
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emissions and either storing them permanently under
ground or using them for beneficial purposes, such as en
hanced oil recovery or synthetic fuel production (Lau et al., 
2021; G. Li & Yao, 2024). This ensures that even minor 
emissions from hydrogen production are counterbalanced, 
enhancing the overall sustainability of hydrogen as an en
ergy vector and supporting broader climate mitigation ob
jectives. 

DAC projects are increasingly moving from pilot studies 
to larger demonstration and commercial-scale facilities. In 
Australia, the Airthena DAC demonstrator, supported 
through the Government’s Carbon Capture Technologies 
Program, employs adsorption-based capture technology at 
pilot scale (Department of Climate Change, Energy, the En
vironment and Water, 2024a). Globally, Climeworks Hin
wil plant in Switzerland, the world’s first commercial DAC 
facility, has been operating since 2017, capturing approx
imately 900 tonnes of CO₂ annually for agricultural use, 
while the Mammoth plant in Iceland now captures tens of 
thousands of tonnes of CO₂ per year using modular DAC 
units paired with geological storage (Climeworks, 2025). 
Additional projects, such as the STRATOS facility in Texas 
developed by 1PointFive and the Trinity Campus integrated 
DAC test facility in the Permian Basin, illustrate the ex
pansion of DAC deployment toward climate-relevant scales, 
capturing hundreds of thousands of tonnes of CO₂ annually 
and testing integration with energy and industrial systems 
(Bekkering, 2025; McEwen, 2025). These global demonstra
tions provide insights into integrating DAC with renewable 
energy and hydrogen production pathways, which could in
form future Defence energy resilience initiatives. 

CS complements DAC by capturing CO₂ from specific 
sources, such as industrial facilities or energy generation 
systems, and storing it in geological formations or in long-
term carbon sinks, such as soils and forests (Gibbins & 
Chalmers, 2008; Rosa & Mazzotti, 2022). While green hy
drogen is produced from renewable energy, infrastructure 
and operational processes – including electrolyser manu
facture and transport – can still generate CO₂ (Tao et al., 
2022). CS can mitigate these emissions, making hydrogen 
production cleaner and more compatible with Defence or 
industrial decarbonisation goals. Furthermore, CS is par
ticularly relevant in hybrid hydrogen production models, 
such as blue hydrogen, in which natural gas or coal is par
tially used in hydrogen production. Capturing CO₂ emis
sions from steam methane reforming or high-temperature 
electrolysis helps reduce the overall process’s carbon inten
sity (AlHumaidan et al., 2023; Yu et al., 2021). 

Integrating DAC and CS across large-scale hydrogen pro
duction systems enhances the sustainability and carbon-
neutral potential of green hydrogen infrastructure (Ogden, 
2003). As renewable energy becomes more widespread, em
ploying these technologies to offset emissions from energy 
production and storage can support long-term operational 
resilience, particularly in regions where natural sequestra
tion options are limited or unfeasible (Krevor et al., 2023). 
Collectively, DAC and CS provide a strategic approach to 
ensuring that hydrogen production not only meets energy 
demand but also contributes meaningfully to carbon mit

igation and broader decarbonisation efforts, with implica
tions for Defence and national energy security. 

2.2. Key differences in how DAC and CS support          
green hydrogen   

Carbon source . DAC captures CO₂ directly from the at
mosphere, making it a more flexible and broadly applicable 
solution that can offset emissions across the entire hy
drogen production process. CS typically captures CO₂ from 
specific sources, such as power plants or industrial emis
sions, and stores it in geological formations or through bi
ological processes. 
Implementation. DAC systems are more technological 

and industrial in nature, requiring energy input for the 
capture process and typically relying on renewable energy 
sources to be truly green. In contrast, CS can be integrated 
with existing industries, such as fossil fuel power plants 
or natural gas infrastructure, where captured CO₂ can be 
stored or utilised in industrial processes. 
Geographical considerations . DAC can be deployed 

across diverse locations, making it an attractive option for 
hydrogen production facilities located far from natural se
questration sites. CS, on the other hand, is more site-spe
cific and requires suitable geological formations for CO₂ 
storage, which limits its deployment in some regions. 

Both DAC and CS are valuable technologies in enhancing 
the sustainability of green hydrogen production. DAC can 
play a pivotal role in offsetting residual emissions from hy
drogen production, ensuring carbon neutrality, while CS 
can address emissions across a broader context, particularly 
those from infrastructure and transportation involved in 
hydrogen production. By integrating both technologies, 
green hydrogen can become an even more viable and ef
fective solution for decarbonisation, supporting the transi
tion to a cleaner, more resilient energy future across sectors 
such as Defence and industry. 

3. Australian industrial growth in the green        
hydrogen sector   

Australia has emerged as a key player in the global green 
hydrogen sector, driven by its abundant renewable energy 
resources, Government support, and increasing industrial 
interest. The country’s commitment to decarbonisation, 
coupled with its vast potential for renewable energy pro
duction from solar, wind and hydro, positions it as a leader 
in developing green hydrogen technology and infrastruc
ture (H. X. Li et al., 2020). Several factors contribute to Aus
tralia’s industrial growth in the green hydrogen sector. 

3.1. Renewable Energy Potential     

Australia’s vast landscapes, abundant sunshine and 
strong winds make it one of the world’s most ideal locations 
for renewable energy production. The country is leveraging 
its natural resources to produce green hydrogen through 
electrolysis, in which renewable electricity from solar or 
wind power splits water into hydrogen and oxygen, with 
no carbon emissions (Sarker et al., 2023). The expansion 
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of renewable energy infrastructure is critical to driving the 
green hydrogen sector, and Australia is making significant 
investments to scale up renewable capacity. The potential 
for a renewable energy ‘superpower’ is a driving force be
hind the Government’s ambition to be a global leader in 
green hydrogen production. 

3.2. Government support and policy initiatives       

The Australian Government has recognised green hydro
gen as a key component of its strategy to reduce carbon 
emissions and ensure energy resilience. In recent years, the 
Government has rolled out policies and strategies to ac
celerate the growth of the hydrogen sector. In 2024, Aus
tralia released the National Hydrogen Strategy 2024, which 
aims to make Australia a major global exporter of hydrogen 
by 2030 (Department of Climate Change, Energy, the Envi
ronment and Water, 2024e). This strategy focuses on sup
porting R&D, infrastructure development and policy frame
works to promote green hydrogen’s role in decarbonising 
sectors such as heavy industry, transportation and Defence. 
The Hydrogen Head Start program is a funding initiative in
troduced by the Australian Government to support the sig
nificant investment in hydrogen from global pipelines (De
partment of Climate Change, Energy, the Environment and 
Water, 2024c). The proposed Critical Minerals Production 
Tax Incentive and Hydrogen Production Tax Incentive are 
other Australian Government initiatives to enhance domes
tic hydrogen production (Australian Taxation Office, 2025). 
In addition to these initiatives, State governments are also 
contributing to this transition, especially the South Aus
tralian Government, which introduced the world’s first Hy
drogen and Renewable Energy Act 2023 with accompanying 
regulations (Hydrogen and Renewable Energy Act 2023 [SA]). 

Other Federal and State governments’ support includes 
funding for large-scale green hydrogen projects, including 
pilot programs and commercial-scale facilities that focus 
on local production and export opportunities. These initia
tives are designed to stimulate investment, reduce produc
tion costs and drive innovation in the hydrogen industry. 

3.3. Industrial investment and partnerships      

Australia has seen a surge in investment from both do
mestic and international industries in the green hydrogen 
space. Major players in the energy sector, including large 
oil and gas companies, are actively exploring the produc
tion, storage and export of green hydrogen. Companies like 
Fortescue Future Industries, Woodside Energy and AGL En
ergy are pursuing large-scale green hydrogen projects 
across the country, aiming to capitalise on Australia’s com
petitive advantage in renewable energy resources (CSIRO, 
2024b). 

Partnerships between Australia and international mar
kets are also contributing to growth. For example, Australia 
has entered into hydrogen export agreements with coun
tries such as Japan, South Korea and Germany, eager to se
cure low-carbon energy sources to meet its net-zero com
mitments (International Energy Agency, 2022). These 
collaborations foster the development of a global green 

hydrogen supply chain comprising production facilities, 
transport infrastructure and export ports (Panchenko et al., 
2023). 

3.4. Infrastructure development    

Australia is advancing a substantial program of hydro
gen-infrastructure development, reflecting its strategic am
bition to position itself as a global leader in renewable 
hydrogen production, domestic utilisation and export. Sig
nificant investments are concentrated in designated ‘hy
drogen hubs’, which aim to consolidate shared infrastruc
ture for production, storage, distribution and export 
(Department of Climate Change, Energy, the Environment 
and Water, 2024b; Kar et al., 2023). The Port Bonython Hy
drogen Hub in South Australia represents one of the most 
significant commitments, supported by federal and state 
funding, to establish an export-scale facility capable of ac
commodating large-volume shipments of hydrogen and 
ammonia (Department of Climate Change, Energy, the En
vironment and Water, 2023). In Western Australia, the Pil
bara Hydrogen Hub is progressing toward the development 
of common-user infrastructure – including pipelines, port 
upgrades and storage facilities – intended to support indus
trial applications such as green steel and critical minerals 
processing (Net Zero Economy Authority, 2024). Comple
menting these export-oriented hubs, the Townsville Hydro
gen Hub in Queensland is being developed to deliver re
newable hydrogen for local transport and industrial uses, 
with capacity to scale towards export over time (Depart
ment of Climate Change, Energy, the Environment and Wa
ter, 2024d). Additional infrastructure is emerging through 
the Australian Government’s Regional Hydrogen Hubs Pro
gram, which funds planning and development across mul
tiple sites, including Gladstone, Bell Bay, Kwinana and the 
Hunter region, enabling national coordination and reduc
ing entry costs for industry users (Department of Climate 
Change, Energy, the Environment and Water, 2025). 

At the domestic level, Australia is also deploying in
frastructure that supports hydrogen integration into local 
energy systems. The Hydrogen Park Murray Valley (HyP 
Murray Valley) project on the New South Wales–Victoria 
border is constructing a 10 MW electrolyser to blend renew
able hydrogen into the existing natural gas network, ser
vicing more than 40,000 homes and businesses (Australian 
Gas Infrastructure Group, 2025). It marks one of the first 
large-scale applications of renewable hydrogen for house
hold and commercial energy supply. In parallel, Australia 
is building hydrogen-refuelling infrastructure to stimulate 
demand in the transport sector (Department of Climate 
Change, Energy, the Environment and Water, 2025). The 
ACT Government, in collaboration with Hyundai, ActewAGL 
and Neoen Australia, established the country’s first public 
hydrogen refuelling station and procured a fleet of hydro
gen fuel-cell vehicles to support its operation (CSIRO, 
2025; Rattenbury, 2021). More recently, Viva Energy has 
opened Australia’s first publicly accessible commercial hy
drogen-refuelling station in Geelong, supported by a 2.5 
MW electrolyser capable of servicing heavy vehicles and 
complementing electric-vehicle charging facilities at the 
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same site (Viva Energy Australia, 2025). These investments 
demonstrate a deliberate national shift towards enabling 
hydrogen adoption across mobility, industry and distrib
uted energy systems (Beech et al., 2024). 

Collectively, these developments illustrate that Aus
tralia’s hydrogen-infrastructure deployment is transition
ing from isolated pilot studies to coordinated, large-scale 
implementation. While some significant projects have ex
perienced delays or cancellations due to market challenges, 
the active construction of hubs, gas-blending facilities and 
refuelling networks signals maturing policy settings and 
stronger commercial momentum (Premier of Victoria, 
2025). The coexistence of export-scale infrastructure and 
domestic-use projects underscores a dual-purpose national 
strategy: to integrate hydrogen within Australia’s decar
bonisation pathways while establishing the foundational 
assets required to compete in emerging global hydrogen 
markets. 

3.5. Job creation and economic growth       

The industrial growth of the green hydrogen sector is ex
pected to create significant job opportunities in Australia. 
From research and development to the construction, op
eration and maintenance of hydrogen facilities, the green 
hydrogen industry offers a wide range of employment op
portunities (Taylor, 2021). The Australian Government has 
identified hydrogen as a key area for economic diversifica
tion, particularly in regions that rely heavily on fossil fuel 
industries. Green hydrogen offers a sustainable alternative 
that can create jobs, boost regional economies and help 
Australia transition to a low-carbon future without sacrific
ing economic growth. 

4. Challenges for Defence adoption of hydrogen        

In the light of recent advancements in Australia’s hydro
gen sector, integrating hydrogen within the ADF presents 
substantial opportunities alongside significant challenges 
that must be strategically addressed to realise its full oper
ational and sustainability potential. 

4.1. Operational relevance to air power       

Hydrogen’s primary contribution to air power operations 
lies in ground-based energy support systems rather than 
direct replacement of conventional aviation fuels. Key ap
plications include hydrogen-powered microgrids for critical 
airfield systems, backup power for command-and-control 
nodes, electrification of ground support equipment, and in
tegration into distributed energy systems for runway and 
hangar operations. These applications align with Defence 
objectives to enhance operational resilience while main
taining sortie generation and platform performance (De
partment of Defence, 2024a). Nonetheless, uncertainties 
remain regarding the integration of hydrogen systems with 
existing operational infrastructure, the readiness of fuel-
cell technologies for high-demand scenarios and the scal
ability required for continuous air operations in remote or 
austere environments. 

4.2. Hydrogen and northern base resilience       

Northern airbases of the Royal Australian Air Force 
(RAAF), such as RAAF Darwin and RAAF Tindal, exemplify 
strategic locations where hydrogen integration could 
strengthen operational resilience. Their geographic isola
tion increases vulnerability to disruptions in fuel supply, 
while exposure to climate-induced stresses exacerbates en
ergy insecurity. Deploying co-located hydrogen production 
facilities – powered by solar, wind or hybrid systems – 
could reduce reliance on long-haul fuel convoys, enhance 
redundancy in critical systems, support distributed and 
hardened energy architectures, and increase operational 
autonomy during contingencies. These outcomes are con
sistent with strategic priorities articulated in the National 
Defence: Defence Strategic Review 2023 (Department of 
Defence, 2023). 

Despite its potential, the implementation of green hy
drogen in Defence faces several critical barriers: high pro
duction costs, particularly in the early stages, present sub
stantial economic challenges. Technical limitations related 
to hydrogen storage, transport and integration with legacy 
infrastructure remain key hurdles (Panchenko et al., 2023). 
Moreover, operational considerations – including safety, 
handling protocols and environmental factors in northern 
and remote locations – require comprehensive mitigation 
strategies (Kar et al., 2023). Overcoming these challenges 
will necessitate coordinated investment in technological 
innovation, infrastructure development, workforce train
ing, and ongoing trials to ensure operational compatibility 
and energy resilience across Defence facilities. 

5. Conclusion   

Green hydrogen presents a strategic opportunity to en
hance energy resilience and operational effectiveness 
within the ADF. Its adoption could reduce reliance on fossil 
fuels, strengthen energy security and contribute to De
fence’s sustainability objectives. However, large-scale im
plementation is currently constrained by high production 
costs, technical limitations in storage and transportation, 
and the need for extensive infrastructure development (De
partment of Defence, 2024a, 2024b). Despite these chal
lenges, hydrogen’s versatility – particularly in supporting 
ground-based operations, distributed energy systems and 
northern base resilience – highlights its potential to play 
a transformative role in future Defence energy systems. 
Realising these benefits will require targeted research, in
vestment in innovative technologies, and structured trials 
to ensure operational compatibility and energy reliability 
across Defence facilities. 

The future integration of green hydrogen into the ADF 
depends on addressing technological and economic barriers 
through coordinated policy, strategic capability develop
ment and international collaboration. Sustained invest
ment in infrastructure, workforce capability and logistics 
innovation will be critical to reducing costs, improving ef
ficiency and enabling safe, large-scale deployment. If these 
challenges are effectively managed, green hydrogen could 
significantly reduce Defence’s carbon footprint, enhance 
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operational energy security, and support resilient opera
tions in remote and strategic locations. Ultimately, the role 
of hydrogen in the ADF’s energy strategy will depend on 
continued innovation, evidence-based trials, and the align
ment of technological capabilities with Defence operational 
requirements. 
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