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We acknowledge the tradition 
of custodianship and law of the 
Country on which the University 
of Sydney campuses stand. We 
pay our respects to those who 
have cared and continue to care 
for Country.

When the University launched the Net Zero Institute in 2024 – the first new 
multidisciplinary institute under its Sydney in 2032 strategy – Vice-Chancellor 
Mark Scott described the University as being in “the solutions business”. Since 
then, NZI has shown what that means in practice, bringing together expertise 
from across the University to help cut emissions and accelerate the clean 
energy transition. 

This Annual Report shows how NZI built a whole-of-University platform 
linking researchers with industry, government and international partners. It 
reflects the strength of the Institute’s advisory boards, global connections and 
commitment to emerging leaders. Under the leadership of Professor Deanna 
D’Alessandro, Ms Sandra Margon and Ms Tamar Resnik, NZI has helped shape 
the University’s contribution to energy transition research and impact.

Professor Kathy Belov
Pro-Vice-Chancellor Global Research Development
The University of Sydney

Foreword 
A whole-of-University response to net zero



In a time of global uncertainty – from geopolitical 
instability abroad, to rising living costs at home – national 
conversations about net zero can feel increasingly 
strained. Yet the underlying reality remains unchanged: 
reducing emissions and accelerating the transition to 
cleaner energy is essential to a liveable planet, a resilient 
economy and the wellbeing of communities.

This is where universities have a vital role to play. They 
provide the evidence, innovation and non-partisan 
grounding needed to help Australia lower emissions, 
strengthen productivity, improve energy security, diversify 
critical mineral and technology value chains, and build the 
industries of a clean energy future.

The Net Zero Institute (NZI) was opened in May 2024 to 
bring together the University of Sydney’s expertise to 
meet this challenge. From the outset, NZI was designed 
as a platform – connecting researchers across faculties 
with industry, government and international partners, 
and creating clearer pathways from research insight to 
practical application.

Since inception, our focus has been on building the 
foundations that enable long-term impact. In its first 
phase, NZI brought together more than 280 members 
across eight faculties and activated 21 pillars spanning 
demand reduction, zero emissions energy and industry, 
hard-to-abate sectors, and climate change risk and 
resilience. Through capability mapping and pillar 
roadmaps, we have created a clearer picture of the 
University’s depth of expertise – a valuable foundation for 
both internal collaboration and external engagement.

That structure is now supporting a growing pipeline 
of funding, translation and partnership opportunities. 
A major example is the ARC Centre of Excellence for 
Renewable Fuels, where the University of Sydney is one 
of the nodes. This role will help shape Australia’s future 
capability in hydrogen, ammonia and synthetic fuels, 
while also supporting the development of early career 

Director’s Message

Aligning research, funding and policy to 
translate the University’s net zero expertise into 
practical, scalable outcomes for Australia and the 
Asia-Pacific.

“Since inception, our focus has been  
on building the foundations that enable  

long-term impact including multidisciplinary 
pillars and strategic partnerships.”

researchers and the workforce needed to sustain this 
nationally significant field.

Alongside research translation, NZI is building a strong 
thought leadership profile. Our publications in 2024 and 
2025, including work on critical minerals and financing 
the transition, position the Institute as a forward-thinking 
contributor in key areas of net zero policy, governance 
and implementation. 

As the Institute moves into its next phase, we are 
energised by the opportunities ahead and committed 
to strengthening the partnerships, research pathways 
and innovation needed for a prosperous, resilient and 
sustainable future.

Professor Deanna D’Alessandro
Director, Net Zero Institute
The University of Sydney

With thanks to Senior Research Officer Ms Tamar Resnik (left) 
and Chief Operating Officer Ms Sandra Margon (middle), whose 

dedication underpins NZI’s work, along with casual staff, 
Professor Kathy Belov and the DVCR Office of  

Global and Research Engagement (OGRE).
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People and Structure

286 members across 8 faculties

4 research themes 

21 research and innovation pillars 

Funding and Investment

$31.6M in supported research funding (2025)

73 research grants across the NZI portfolio

6 major grants over $1M

One of 6 university nodes in the ARC Centre of  
Excellence in Renewable Fuels (2026-2033)

Engagement

139 NZI-initiated and organised events

25 co-branded University events

33 workshops involving NZI members  
and pillars

23 stakeholder meetings

239 external engagements impact sessions

The Net Zero Institute (NZI) enables the University of 
Sydney’s expertise to accelerate practical, scalable net zero 
solutions. Operating as a multidisciplinary coordination 
platform, NZI connects faculty-based research and 
innovation with industry, government and international 
partners to align technology, policy and finance.

Since inception, the Institute has focused on building a 
structured architecture of themes and pillars, activating 
cross-faculty collaboration and developing a strong 
funding, translation and partnership pipeline.

Snapshot
NZI at a Glance
A concise overview of NZI’s structure, scale and early momentum 
as a whole-of-University platform accelerating net zero solutions.

Image: Adobe Stock 

Industry Advisory Board
	− Chair: Dr Clare Anderson, Worley
	− Amanda Taylor, HSBC
	− Scott Nargar, Hyundai Motor Company Australia
	− Eisaku Ito, Mitsubishi Heavy Industries
	− Justin Koek, NSW Government
	− Simon Lowden, Woolworths
	− Dr Richard Kirkman, Veolia 

International Scientific Advisory Board
	− Chair: Associate Professor (Hon) Alexandra Meldrum
	− Kate Hughes, Asian Development Bank (Philippines)
	− Lorenzo Fiorello, ENI (Italy)
	− Professor Widodo Purwanto, 

Universitas Indonesia (Indonesia)
	− Dr Jihye Gwak, Korea Institute of 

Energy Research (South Korea)
	− Professor Nilay Shah, Imperial College 

London (United Kingdom)
	− Dr Jussi Manninen, VTT Technical 

Research Centre of Finland (Finland)
	− Professor Osamu Umesawa, Yokohama 

National University (Japan)
	− Professor Nguyen Thi Anh Tuyet, Hanoi University 

of Science and Technology (Vietnam)
	− A/Prof. Grzegorz Lisak, Nanyang 

Technological University (Singapore)
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Governance and Leadership

Industry Advisory Board connecting NZI with external 
insight and applied perspectives

International Scientific Advisory Board bringing global 
expertise and links to partner institutions in Vietnam, 

Finland and Indonesia

Cross-faculty leadership across 8 faculties

Research Impact

ARC and CRC submissions and funded projects 
across multiple pillars

4 white papers (released and in development  
since 2023)

Global Reach

Partnerships across the Indo-Pacific,  
Europe and North America

Formal agreements and NDAs in Japan and Vietnam

Academic collaborations in Southeast Asia and India

40 international organisations engaged

Memoranda of Understanding (MoU) with international 
partners including the  Asian Development Bank

Thought leadership
2023 2024 2025 2026

Net Zero Initiative 
White Paper: 

Path to Net Zero,​
The Net Zero 

Initiative 

NZI White Paper:
Critical Minerals ​

and Materials

NZI White Paper:
Financing the ​

Net Zero Transition​
(Lead: Dr Danielle 
Kent & Dr Gordon 

Weiss)

NZI Capabilities 
Update: 

Critical Minerals & 
Materials​

(Lead: Dr Gordon 
Weiss)

NZI White Paper: 
The Asia Pacific 

Superenergy 
Highway​

(Lead: Prof. Penny 
Crossley)

NECE White Paper:
Digital Product Passports 

and Critical Raw
Materials for Batteries​

(Lead: Prof. Jeanne
Huang)
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From Initiative to Institute
Decarbonisation research was already underway 
across the University of Sydney before NZI was formally 
established. Work spanned energy systems, minerals, 
agriculture, health and infrastructure. What was lacking 
was a unifying structure to connect this expertise, align 
it with external engagement and clarify pathways to 
implementation.  

NZI began as a Faculty of Engineering-led initiative in 2022, 
and opened in May 2024 as a whole-of-University institute. 
This shift formalised a shared structure that helps faculty-
based expertise connect, collaborate and translate – 
without replacing existing centres or duplicating capability. 

This whole-of-university mandate reflects the nature 
of the transition itself. Achieving net zero is not purely 
a technological challenge. It involves regulatory design, 
capital allocation, systems integration, infrastructure 
planning and risk management. The NZI model brings 
these dimensions into a single operating structure rather 
than treating them as parallel streams.

Structure with Integration
At the core of the NZI model are four multidisciplinary 
themes comprising 21 research pillars. The pillars provide 
focus and depth within specific sectors and technical 
domains. The themes create integration across those 
areas, allowing teams to respond to complex challenges 
with coordinated expertise.

This architecture balances specialisation and 
collaboration. A project may sit within one pillar but  
draw on others when required. Energy modelling 
intersects with infrastructure planning. Critical minerals 
research informs industrial decarbonisation. Agriculture 
connects with carbon removal technologies and water 
systems. The structure makes these interdependencies 
visible and actionable. 

A defining feature of the NZI model is its integration of 
financing and climate change risk and resilience. Capital 
allocation, market signals and regulatory settings shape 
the pace and feasibility of decarbonisation. Rather than 
positioning financing as a downstream concern, NZI 
embeds economic and governance expertise alongside 
technical research from the outset. This ensures innovation 
is assessed within real-world implementation conditions. 

Beyond research coordination, NZI convenes dialogue 
across academia, industry, government and international 
partners through advisory boards, roundtables and 
strategic engagement. This strengthens alignment between 
research capability and transition needs while maintaining 
the Institute’s role as a trusted, non-political platform. 

Together, these elements define the NZI model: 
structured, multidisciplinary and oriented toward 
coordinated transition pathways.

The NZI Model
Coordinating Complexity in the Net Zero Transition
A framework aligning research, capital and policy to address the 
full complexity of the net zero transition.
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The NZI Architecture
How NZI structures its research to address  

the full scope of the net zero transition.

Zero Emissions Energy  
and Industry

Pillars:
	− Renewables & 

Energy Storage
	− Powerfuels
	− CO₂ Conversion & Utilisation
	− Smart Net Zero Buildings

Demand Reduction

Pillars:
	− Electrification
	− Transport
	− Decarbonising 

Aviation Demand
	− Green Computing
	− Critical Minerals & Materials
	− Net Positive Buildings

Climate Change Risk

Pillars:
	− Project Risk and Resilience
	− Water Security
	− Decarbonising 

Healthcare Systems
	− Resilient Built Environments

Hard to Abate Sectors

Pillars:
	− Net Zero Agriculture
	− Direct Air Capture

Cross-Cutting Pillars:
	− Financing the Transition
	− Circularity
	− Built Environment

Image: Adobe Stock, Unsplash 05



The foundations of NZI’s translation strategy were 
established early. In 2023, a formative white paper 
mapped the University of Sydney’s net zero research 
capabilities across four themes and 21 pillars, identifying 
areas of critical mass, emerging strengths and strategic 
gaps. This mapping exercise provided visibility and a 
structured innovation pipeline.

By 2025, that pipeline has matured into an active funding 
and partnership engine. Pillar roadmaps now guide the 
progression of projects from early-stage concept through 
to major national and international grant applications, 
industry partnerships and policy engagement. Internal 
coordination with the Commercialisation Office, Sydney 
Knowledge Hub and Research Enterprise teams ensures 
that projects ready for scale are aligned with appropriate 
funding mechanisms and translational support.

A major national anchor within this ecosystem is the ARC 
Centre of Excellence for Renewable Fuels. Funded by the 
Australian Research Council (ARC) – Australia’s primary 
competitive research funding body – and hosted by the 
University of Wollongong, with a node at the University of 
Sydney in the Powerfuels pillar of the NZI, the Centre will 
strengthen national capability in hydrogen, ammonia and 
synthetic fuels. It exemplifies how coordinated, cross-
faculty collaboration can position the University within 
large-scale, multi-institutional research programs.

Proof-of-Concept grants, Cooperative Research Centre 
(CRC) participation, Australian Research Council Linkage 
engagement and the Australian Economic Accelerator 
(AEA) are accelerating readiness across multiple 
pillars. CRCs are nationally funded industry–research 
partnerships designed to support applied research and 
commercial translation. Together, these mechanisms 
reinforce NZI’s role in bridging discovery, translation  
 and deployment.

Policy, Investment and Implementation
Translation within NZI extends beyond technology 
development to policy and market design. Since 2023, 

NZI’s white papers have played a dual role – mapping 
capability across the University and shaping external 
dialogue on priority transition challenges. They draw 
together cross-faculty expertise in areas such as critical 
minerals, financing and regional energy transition, 
positioning NZI as a forward-thinking contributor on  
key net zero issues. The most recent paper, Financing  
the Net Zero Transition, builds on multidisciplinary 
workshops to examine how capital can be mobilised 
effectively and responsibly.

This work has informed engagement with the NSW Net 
Zero Commission, NSW Treasury and Commonwealth 
departments including Industry, Science and Resources 
and Foreign Affairs and Trade. Through submissions, 
roundtables and briefings, research insights are increasingly 
integrated into regulatory and investment conversations.

NZI is also a member of the NSW Decarbonisation 
Innovation Hub, a state-wide initiative supporting 
collaboration between universities, industry and 
government to accelerate the development and 
adoption of decarbonisation technologies. Through its 
participation – particularly in the Power Fuels including 
Hydrogen Network – NZI contributes systems-level 
research expertise and industry-connected capability to 
help translate policy ambition into practical, deployable 
solutions that support NSW’s net zero objectives.

In October 2024, NZI convened its first flagship Net Zero 
Futures conference, bringing together researchers and 
partners across Australia and the Indo-Pacific to advance 
collaboration on international transition priorities.
Internationally, NZI members such as Professor Jeanne 
Huang from Sydney Law School are leading research 
toward formal recommendations within the United 
Nations Economic Commission for Europe (UNECE) 
framework on digital product passports for critical 
raw materials. These initiatives reflect a deliberate 
integration of technical research with governance and 
financing realities – ensuring solutions are designed with 
implementation in mind.

Translation and Growth
Building the Pipeline from Research to Impact
NZI connects research with funding, policy and industry 
to accelerate real-world impact.
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Commercial Pathways and Innovation Signals
Commercialisation activity provides tangible indicators 
of pipeline growth. Across pillars, projects are advancing 
through invention disclosures, Patent Cooperation 
Treaty filings, industry research contracts and structured 
Proof-of-Concept funding. Participation in national 
CRC programs – including the SmartCrete Cooperative 
Research Centre, a multi-partner initiative focused  
on low-carbon and smart concrete systems for 
infrastructure – is supporting pilot-scale validation and 
industry integration in sustainable construction and 
materials innovation.

Direct industry collaboration continues to expand, 
with contracts and co-development agreements 
strengthening pathways to deployment. Spin-out 
activity, including new ventures emerging from carbon 
removal and advanced materials research, demonstrates 
increasing technological maturity.

NZI’s integration within the University’s broader innovation 
ecosystem ensures that emerging technologies are 
supported through mentoring, investor engagement and 
commercial readiness programs. The focus is not only 
on scientific excellence, but on structured progression 
toward scale.

Diversified Funding and Strategic Oversight
NZI’s funding model is intentionally layered. In addition 
to competitive research grants, the Institute supports 
income diversification through executive education, 
industry briefings and strategic partnerships. The 
Net Zero Sprint microcredential, delivered through 
Sydney Executive Plus, an initiative of the University of 
Sydney Business School and supported by HSBC, has 
upskilled over 200 participants to date. It equips senior 
professionals with tools in climate risk, reporting and 
transition strategy, strengthening leadership capability 
while broadening engagement pathways.

Targeted philanthropic support is also enabling specific 
areas of research to accelerate. A recent gift supported 
Dr Haihui (Joy) Jiang’s work in electrified chemistry, 
enhancing laboratory capability and advancing new 
approaches to transforming industrial emissions into 
valuable products using renewable electricity.
The Industry Advisory Board and International Scientific 
Advisory Board play an active role in shaping this growth. 

Advisory Board members surface emerging regulatory and 
market priorities, facilitate introductions to international 
partners and inform funding positioning. Their 
engagement has contributed to strengthened pipelines 
across Japan, Asia and Europe, as well as to collaborative 
initiatives such as the Asia-Pacific Super Energy Highway 
research program.

Regular Board meetings, stakeholder forums and cross-
faculty leadership sessions ensure that NZI remains 
closely aligned with real-world transition challenges while 
strengthening its capacity to respond strategically.

Translation Highlights
	− Four major white papers
	− Supporting Proof-of-Concept, CRC and AEA grants 

and CRC submissions and awarded projects
	− International policy engagement progressing 

toward UNECE recommendation
	− Six deliveries of the Net Zero Sprint executive 

program with Sydney Executive Plus and HSBC
	− 17 Advisory Board meetings 

supporting strategic alignment
	− Three conferences with the NSW Decarb Hub 

convening early and mid-career researchers

Image: Adobe Stock 07



Themes in Action
Demand Reduction in Practice
From critical minerals governance to electrification and transport 
modelling, NZI researchers are reshaping the systems that consume 
energy – cutting emissions at their source.

As one of NZI’s four multidisciplinary themes, Demand 
Reduction focuses on cutting emissions by using less 
energy – and using it more efficiently.

This means redesigning transport networks, securing 
sustainable supply chains, improving building performance 
and addressing the energy footprint of digital systems. 
Rather than starting with new energy supply, this theme 
targets the systems that drive demand.

A major focus is Critical Minerals and Materials. The 
clean energy transition depends on lithium, nickel, 
rare earths and other strategic materials, yet global 
supply chains face geopolitical risk, regulatory gaps and 
environmental pressure.

In 2024, the Institute released its white paper on 
Critical Minerals and Materials, led by Dr Gordon Weiss, 
alongside an active research and engagement program 
led by pillar lead Professor Marjorie Valix. Through the 
Critical Minerals Network, in partnership with Professor 
Susan Park, the Faculty of Arts and Social Sciences and 
Sydney Environment Institute, NZI convenes researchers, 
policymakers and industry leaders to examine geopolitics, 
ESG (Environmental, Social and Governance) standards 
and supply chain resilience. Materials innovation is also 
progressing through national CRC partnerships, including 
SmartCrete CRC projects led by Associate Professor Ali 
Hadigheh and focused on low-carbon concrete systems 
and the circular use of industrial by-products.

Professor Jeanne Huang has extended this work 
internationally as lead author of the UNECE white paper 
on Digital Product Passports and Critical Raw Materials. 
Her research proposes legal frameworks for cross-border 
data sharing and supply chain transparency – foundations 
for trusted and interoperable critical mineral markets.
Demand Reduction also spans transport, electrification 
and systems-level modelling. Across civil engineering, 
transport economics and supply chain analysis, 
researchers are helping policymakers understand how 
lower-emissions mobility systems can work in practice 

– and how to reduce total emissions rather than shifting 
impacts elsewhere. 
 
Led by Professor Gregor Verbic, the Electrification pillar is 
also contributing to wider discussion on energy strategy, 
including the recent Harvard Business Review article “How 
Leaders Can Get Strategic About Energy Costs”, co-
authored by University of Sydney researchers Professor 
Penelope Crossley, Dr Danielle Kent, and Dr Lee White 
with Professor Glenn Platt.

Digital infrastructure is another growing source of 
demand. Under the Green Computing pillar, Associate 
Professor Chang Xu and Professor Albert Zomaya 
are advancing energy-efficient electronics and smart 
system design, alongside public engagement on the 
environmental implications of artificial intelligence and 
digital infrastructure.

In the built environment, researchers including  
Dr Eugenia Gasparri and Dr Aysu Kuru are exploring 
“housing as a system”, using student accommodation as a 
living laboratory to test circular materials, smart building 
systems and net positive design approaches.

Together, these programs show Demand Reduction  
in practice: policy-shaping research, systems modelling, 
infrastructure planning and circular design working  
in concert.

NZI's Electrification Pillar team attended the State of Energy 
Research Conference 2025, hosted by the Energy Research Institutes 

Council for Australia (ERICA) at UNSW Sydney, with the theme  
"The need for speed: research in the race to net zero".08



Demand Reduction
Pillar: Critical Minerals & Materials

Demand Reduction
Pillar: Transport and Electrification

Securing the Materials Behind the  
Energy Transition
A national white paper informing policy, 
governance and industry practice.

Led by Dr Gordon Weiss and pillar lead Professor 
Marjorie Valix, NZI’s 2024 white paper on Critical 
Minerals and Materials sets out how Australia can 
move from a linear “dig and export” model to a 
circular value chain.

The report maps risks in global supply 
concentration, identifies opportunities for 
downstream processing and recycling, and outlines 
practical pathways for coordination between 
industry and government.

Since its release, the paper has informed federal 
briefings, industry roundtables and international 
discussions on mineral security and clean energy 
supply chains. It complements Professor Jeanne 
Huang’s UNECE white paper on Digital Product 
Passports, helping shape emerging global 
traceability and interoperability frameworks for 
critical raw materials.

Modelling the Shift to Low-Emissions Mobility
Economic and systems modelling guiding practical 
transition decisions.

Dr Emily Moylan, Professor David Levinson and 
Professor David Hensher are contributing research 
that supports practical transition strategies for rail, 
freight and urban mobility systems. Working with the 
world-leading Institute for Transport and Logistics 
Studies (ITLS) team in the University of Sydney 
Business School, their work provides frameworks 
that help policymakers assess cost, efficiency and 
emissions outcomes as electrification expands.

Complementing this, Professor Manfred Lenzen, 
Professor Arunima Malik and Associate Professor 
Mengyu Li apply large-scale modelling to quantify 
emissions embedded across supply chains. Their 
research ensures infrastructure upgrades and 
electrification reduce total emissions rather than 
shifting impacts offshore.

Together, economic modelling and lifecycle analysis 
ground decarbonisation policy in measurable 
system outcomes.

The Zero Emissions Energy & Industry theme focuses on 
transforming how energy is generated, stored and used in 
heavy industry, transport and manufacturing.

It addresses the technical core of decarbonisation 
– replacing fossil fuels with renewable electricity, 
sustainable fuels and electrified chemical processes that 
can operate at industrial scale.

A major milestone for 2025 was the awarding of the  
ARC Centre of Excellence for Renewable Fuels, led by  
the University of Wollongong with a node at the University 
of Sydney. The Centre strengthens national capability  
in hydrogen, ammonia and synthetic fuels and deepens 
the University’s role in renewable fuels research  
and translation.

Powering Zero Emissions Energy & Industry
From renewable fuels and electrified chemistry to solar innovation 
and energy storage, university research is rebuilding the energy 
backbone of a net zero economy.
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Within NZI, the Powerfuels Pillar brings together expertise 
across engineering, chemistry, business, law and policy to 
support sustainable fuels development from production 
to regulation and market design.

Green hydrogen and its derivatives are important for this 
effort. These fuels offer viable pathways for decarbonising 
shipping, aviation and heavy industry – sectors where 
battery electrification alone is not feasible. NZI researchers 
are working across catalyst design, storage systems, 
certification frameworks and export models to ensure 
Australia can compete in emerging global fuel markets.

Researchers across this theme are also advancing 
electrified chemical processes that convert CO₂ into 
fuels and chemicals and create lower-carbon ammonia 
pathways, helping move laboratory research toward 
industrial application.

Renewable electricity underpins these transitions. 
Professor Anita Ho-Baillie’s photovoltaic research 
advances solar efficiency and next-generation materials, 
while energy storage research supports grid stability 
and renewable integration. Together, these capabilities 
strengthen the reliability of electrified industrial systems.

Researchers also contribute expertise to national 
consultations and certification discussions that will 
shape how renewable fuels are deployed safely and 
competitively.

This is Zero Emissions Energy & Industry in practice – 
combining technical research, national-scale funding, 
industry collaboration and systems-level thinking.

Zero Emissions Energy & Industry
Pillar: Powerfuels

Zero Emissions Energy & Industry
Pillar:  CO₂ Conversion & Utilisation

Building Australia’s Renewable Fuels Capability
Securing national ARC investment to scale 
renewable fuels research.

The ARC Centre of Excellence for Renewable 
Fuels represents a major national investment 
in Australia’s clean energy future. Led by the 
University of Wollongong with a node at the 
University of Sydney, the Centre supports 
collaboration across universities and industry 
partners to develop hydrogen, ammonia and 
synthetic fuels.

Within NZI, the Powerfuels Pillar contributes 
expertise across production, storage, regulation 
and market design. Workshops in 2025 brought 
together engineers, chemists, policy specialists and 
industry advisors to examine supply chain security, 
certification standards and export opportunities.

This coordinated approach ensures fuel innovation 
progresses alongside regulatory clarity and 
commercial readiness.

Electrifying Chemical Manufacturing
Turning carbon emissions into fuels and  
industrial inputs.

Associate Professor Fengwang Li is developing 
electrochemical systems that convert CO₂ into 
sustainable fuels and chemicals using renewable 
electricity. His work focuses on catalyst stability, 
reactor efficiency and integration with green 
hydrogen systems.

In parallel, Professor PJ Cullen’s plasma 
technologies are advancing low-carbon ammonia 
production and alternative industrial processes. 
Through industry partnerships and commercial 
pathways such as PlasmaLeap Technologies, these 
technologies are progressing toward demonstration 
and scale.

Together, these projects show how electrified 
chemistry can replace emissions-intensive 
industrial processes and create new manufacturing 
pathways aligned with a net zero future.
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Pillar: Financing the Transition

Capstone Research Informing Regional  
Energy Strategy
Master of Sustainability students are contributing 
directly to NZI’s financing and Asia-Pacific energy 
integration agenda.

In Semester 1, 2025, four Master of Sustainability 
students undertook Capstone projects within the 
NZI under the supervision of Dr Gordon Weiss. Their 
research addressed strategic questions central to 
Australia’s role in the Asia-Pacific energy transition.

Projects examined the cost of Indonesia’s net zero 
transition to 2060, modelled renewable-energy 
transport pathways from Australia to East Asia 
including hydrogen, ammonia, methanol and subsea 

high-voltage direct current transmission, analysed 
governance barriers to an Asia-Pacific Super Energy 
Highway, and evaluated financing models for large-
scale renewable infrastructure.

These studies contributed directly to NZI’s White Paper 
on Financing the Net Zero Transition and strengthened 
the Institute’s regional engagement with partners in 
Indonesia and Japan.

By embedding students within live research programs, 
NZI extends its innovation pipeline while building the 
next generation of net zero leaders capable of working 
across engineering, policy and finance.
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Some sectors cannot simply electrify. Agriculture, 
fertiliser production, aviation and heavy industry require 
new fuels, new chemistry and redesigned production 
systems. NZI’s Hard-to-Abate theme focuses on building 
these capabilities.

Under the Net Zero Agriculture pillar, NZI researchers 
are examining how farming systems, nutrient flows and 
fertiliser use contribute to methane and nitrous oxide 
emissions. This work brings together soil science, lifecycle 
assessment and cleaner fertiliser pathways to identify 
lower-emissions production systems that maintain 
productivity.

Carbon removals, including Direct Air Capture, are  
an emerging frontier. NZI researchers contribute  
expertise in electrochemistry, materials science and 
energy systems modelling to examine how removals 
technologies could integrate with renewable electricity 
and industrial processes. With patent activity and 
industry collaboration emerging in this area, the Institute 
is positioned to evaluate carbon removal as part of a 
broader mitigation portfolio.

The Powerfuels Pillar strengthens this work. Research 
into hydrogen, ammonia and sustainable aviation fuels 
supports decarbonisation in shipping, aviation and heavy 
transport – sectors where batteries alone cannot deliver 
the required energy density.

Together, these programs reflect a pragmatic approach 
– reducing emissions at source, redesigning industrial 
chemistry and preparing for technologies essential to the 
next phase of the transition.

Hard-to-Abate Sectors
Developing practical pathways to reduce emissions in agriculture, 
heavy industry and fuel production where electrification alone is 
not enough.

Hard-to-Abate Sectors
Pillar: Net Zero Agriculture

Reducing Agricultural Emissions
Applying soil science and cleaner fertiliser 
technologies to cut methane and nitrous oxide  
at source.

Professor Budiman Minasny and Professor Alex 
McBratney are combining soil mapping, nutrient 
modelling and lifecycle assessment to identify 
lower-emissions farming systems.

Linked to Professor PJ Cullen’s work on plasma-
based ammonia, this research targets emissions 
embedded in fertiliser production and use. By 
improving nutrient efficiency and exploring cleaner 
ammonia pathways, the team is advancing practical 
strategies that support both productivity and 
emissions reduction.
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Climate Risk
Pillar: Water Security

Establishing the Camden Water Living Lab
Creating a real-world testbed for circular water 
systems and emissions reporting.

The Camden Living Lab brings together 
researchers, operations teams and sustainability 
leaders to test water reuse, nutrient recovery and 
wastewater emissions monitoring at scale.

Led by Professor Stuart Khan and Dr Aisha Faruqi 
in collaboration with the University’s Sustainability 
portfolio, and the Sustainability team including 
Gillian Graham-Crowe, Sarah Horn and Kat Carrick, 
the project integrates lifecycle assessment, 
hydrology, governance and digital monitoring.  
It demonstrates how research can directly inform 
operational decisions, support on-campus 
decarbonisation and sustainability targets, 
strengthen climate resilience and reduce emissions 
within institutional infrastructure. The project 
shows how operations, research and education are 
deeply interlinked.

Climate Change Risk & Resilience
Embedding emissions reduction, water security and health system 
reform into infrastructure and institutional decision-making.

NZI’s Climate Change Risk & Resilience theme focuses  
on ensuring mitigation and adaptation progress together.

The Water Security Pillar is building practical ways to 
manage water, emissions and climate risk across University 
operations. Its flagship project, the Camden Living Lab, 
links research and operations to explore circular water 
systems, wastewater emissions monitoring and nutrient 
recovery at the Camden dairy farm. 
 
Developed in partnership with the University Sustainability 
team, the project is creating shared approaches to water 
accounting, emissions estimation and nature-related risk 
reporting, while generating lessons that can be applied 
across other University sites.

In parallel, the Decarbonising Healthcare Systems Pillar 
addresses two priorities – reducing emissions within 
healthcare delivery and capturing the population health 
benefits of cleaner environments and sustainable urban 
systems. Led by Professor Jaime Miranda with co-leads 
Professor Thomas Astell-Burt and Associate Professor 
Mengyu Li, the team has convened cross-faculty 
workshops to align climate-health research and define a 
mitigation-focused agenda.

The Built Environment Pillar reinforces this risk lens. 
Researchers including Dr Eugenia Gasparri and Dr  
Aysu Kuru are advancing resilient and circular building 
systems, including the “Housing as a System” concept that 
uses student accommodation as a living laboratory for net 
zero design.

Together, these efforts demonstrate how climate resilience, 
emissions reduction and operational practice can be 
embedded into infrastructure and institutional systems. 
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International Partnerships
Operating Within Global Net Zero Systems
NZI enables University of Sydney capability to operate within global 
net zero systems – connecting researchers with partners, policy 
bodies and industry contexts where solutions can be tested, adopted 
and scaled.

and Singapore reflect shared priorities in hydrogen 
development, advanced manufacturing, sustainable 
materials and regulatory coordination.

Governance, Standards & Supply Chains
Cross-border governance is critical to mineral security and 
energy transition. Professor Jeanne Huang’s leadership of 
the UNECE white paper on Digital Product Passports and 
Critical Raw Materials positions NZI within emerging global 
traceability frameworks. Her work proposes legal principles 
to manage data interoperability, regulatory conflict and ESG 
compliance across jurisdictions.

This governance focus extends to Southeast Asia. 
In 2025, the University of Sydney Law School, in 
collaboration with the United Nations Economic and 
Social Commission for Asia and the Pacific (UN ESCAP), 
Institut Teknologi Bandung and Thammasat University, 
submitted a proposal to Australia’s Department of 
Foreign Affairs and Trade (DFAT) examining rare earth 
supply chains and agrifood trade across Indonesia, 
Thailand and Australia. The proposed work includes 
industry dialogues, policy workshops and trade 
engagement designed to strengthen regulatory clarity 
and regional cooperation.

Professor Penelope Crossley’s research on the Asia-
Pacific Super Energy Highway further contributes to this 
cross-border architecture. Her work examines Australia’s 
role not only as a supplier of renewable energy, but as a 
governance leader-using strong institutions, market-design 
expertise and certification frameworks to enable bankable, 
multi-vector clean energy trade across Asia. The paper, 
to be released in 2026, discusses the legal and regulatory 
frameworks needed to support large-scale regional 
renewable integration and coordinated market governance 
aligned with ASEAN and emerging import demand.

Together, these initiatives embed NZI research within the 
evolving regulatory architecture of global decarbonisation.

The challenges facing countries in energy security and 
decarbonisation are not confined by national borders.
Mineral supply chains span continents. Hydrogen 
and ammonia markets depend on export corridors. 
Certification standards, digital traceability systems and 
ESG requirements must function across jurisdictions. 
Climate change risk, water security and industrial 
transformation are shared regional pressures.

NZI’s international partnerships operate within these 
systems – connecting research capability to cross-border 
deployment, regulatory design and market development.
With engagement across more than 40 international 
organisations, the Institute works with universities, industry 
leaders and policy bodies throughout the Indo-Pacific, 
Europe and North America. The focus is practical – aligning 
research with supply chains, governance frameworks and 
industrial transition pathways already underway.

The Indo-Pacific corridor is central. Partnerships 
across Japan, India, Indonesia, Thailand, South Korea 

NZI hosted a visiting delegation from the Waste Management 
and Recycling Association of Singapore (WMRAS) and Nanyang 

Technological University (NTU) for a week of workshops in Sydney 
exploring waste and resource management, smart waste systems, 

sustainability reporting and workforce transformation.
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Building Research & Education Pathways
International collaboration also operates through student 
exchange, joint grants and research development.

With the Indian Institute of Technology (IIT) Madras, NZI 
has submitted joint grant applications and co-developed 
research on net zero-based project decision-making. 
Three visiting students completed short-term research 
placements, and a PhD candidate supported by NZI was 
awarded a prestigious Maitri Scholarship through the 
Centre for Australia–India Relations.

In Thailand, collaboration has progressed from online 
workshops to in-person visits, laboratory exchanges 
and the signing of a Memorandum of Understanding 
with Vidyasirimedhi Institute of Science and Technology 
(VISTEC). Five visiting students from Chulalongkorn 
University and VISTEC undertook research placements, 
and joint grant pursuits are underway.

These partnerships demonstrate a clear trajectory 
– moving from dialogue to structured collaboration, 
knowledge exchange and capability-building aligned with 
regional transition priorities.

Clean Fuels & Industrial Collaboration
International alignment is essential for scaling renewable 
fuels and industrial decarbonisation. The ARC Centre 
of Excellence for Renewable Fuels connects national 
capability to global research and industry networks.
Through the Powerfuels Pillar, NZI engages with 
international partners on hydrogen, ammonia and 
sustainable aviation fuels – addressing certification 

Global Engagement Snapshot
	− Engagement with more than 40 

international organisations
	− Strategic focus across the Indo-Pacific corridor
	− Formal agreements and Memoranda of 

Understanding supporting structured collaboration
	− International Scientific Advisory Board 

informing global alignment
	− Net Zero Futures conference convening partners 

from Australia, Japan, Korea, Thailand, Vietnam, 
Indonesia, the United States and Finland
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frameworks, export readiness and supply chain security. 
Industry collaborations in Japan and South Korea 
reinforce the importance of coordinated technical 
standards and regulatory development.
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Japan: A Strategic Corridor for Net Zero
Through formal agreements, industry engagement and joint 
initiatives, NZI is building a structured partnership with Japan 
to accelerate hydrogen development, renewable fuels deployment 
and industrial decarbonisation across the Indo-Pacific.

Japan represents one of NZI’s most developed 
international corridors. As a major energy importer 
with ambitious decarbonisation targets, Japan is 
investing heavily in hydrogen, ammonia and industrial 
transformation. Australia’s renewable resource base, 
combined with Japan’s advanced manufacturing  
and infrastructure capability, creates strong  
strategic alignment.

Enabled by the University of Sydney’s broader 
international engagement and faculty relationships, 
NZI’s engagement with Japan has progressed from 
initial dialogue to structured collaboration. In 2025, 
participation in Smart Energy Week and the Smart Energy 
Expo strengthened institutional visibility and industry 
connections. Two non-disclosure agreements were 
signed, establishing formal pathways for collaborative 
research and industry exchange.

Meetings with Mitsubishi Heavy Industries, foundational 
NZI Industry Board members and other major 
corporations have focused on hydrogen supply chains, 
renewable fuels and industrial decarbonisation.  

A seminar hosted with Takenaka Corporation in  
Sydney further deepened technical engagement and 
industry dialogue.

A joint submission with NEC Corporation under the 
Australia–Japan Innovation Fund (a bilateral program 
supporting collaborative R&D) has advanced collaborative 
research exploration. Five reciprocal visits to Sydney have 
supported relationship-building, technical exchange and 
project development via an MoU framework.

These activities sit alongside broader research alignment 
across renewable fuels, critical minerals governance and 
digital traceability frameworks. As hydrogen certification, 
supply chain transparency and ESG standards evolve, 
regulatory coordination between Australia and Japan 
becomes increasingly important.

Japan is not simply a bilateral partnership. It is a  
strategic corridor linking research capability, industrial 
deployment and governance reform across the Indo-
Pacific energy transition.

Japan Engagement Highlights
	− Two Non-Disclosure Agreements 

signed and one MoU
	− Smart Energy Week participation 

and seminar delivery
	− Joint NEC submission under the 

Australia–Japan Innovation Fund
	− Industry workshops including Horiba Ltd
	− Five reciprocal visits supporting 

collaboration and technical exchange
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Building Capability
Developing the Next Generation of Net Zero Leadership
NZI is building the people, partnerships and platforms that will 
drive the next phase of the net zero transition.

Since inception as a whole-of-
University institute, NZI has focused on 
connecting expertise across faculties 
and creating the conditions for 
sustained collaboration. In 2025, that 
ecosystem strengthened significantly.

Cross-faculty engagement expanded 
across Engineering, Science, 
Business, Law, Medicine and Arts 
and Social Sciences. Regular Pillar 
meetings, thematic workshops and 
strategy sessions improved visibility 
of University-wide capability, 
reduced disciplinary silos and helped 
researchers align projects with 
national priorities and emerging 
funding calls.

Through its Industry and International 
Scientific Advisory Boards, NZI has 
continued to operate as a trusted, 
non-political platform convening 
academia, industry and government 
around shared transition priorities. 
Through its Early and Mid-Career 

Researcher Committee, alongside 
pitch training and commercialisation 
support, NZI has also strengthened 
leadership capability and pathways 
from research to impact.

NZI also shapes public dialogue. 
A flagship debate at SXSW Sydney 
examined the environmental 
implications of artificial intelligence, 
while NZI researchers contributed 
to Climate Action Week, Sydney 
Ideas panels and industry forums on 
circular economy and energy storage.

In 2025, NZI’s collaborative 
architecture matured – deepening 
partnerships, expanding participation 
and positioning the University of 
Sydney to lead and partner on 
interdisciplinary net zero innovation 
at scale.

Net Zero Next Gen 2025
A researcher-led forum 
strengthening collaboration, 
leadership capability and 
pathways to impact.

The 2025 “Net Zero Next Gen” 
forum, delivered by NZI’s Early 
and Mid-Career Researcher 
Committee in partnership 
with the NSW Decarbonisation 
Hub at UNSW, convened 
researchers, industry partners 
and policymakers for a full 
day of technical exchange and 
collaboration.

The program featured research 
presentations, panel discussions 
and poster sessions spanning 
hydrogen systems, circular 
materials, energy storage and 
climate-health innovation.

Led by EMCR Chair Associate 
Professor Jingjing You and 
committee members Dr 
Christopher Barnett, Dr Shuying 
Wu, Dr Morning Liu and Associate 
Professor Mengyu Li, the event 
strengthened peer networks and 
showcased the depth of emerging 
talent across the Institute.

Several participating researchers 
subsequently progressed grant 
applications and industry 
engagement activities, reinforcing 
the importance of structured 
leadership pathways within NZI’s 
growing ecosystem.
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Commercialisation
Supporting Innovation and Scaling Solutions
Across hydrogen, renewable fuels and circular materials, NZI is 
strengthening the University’s capacity to move research from 
breakthrough to deployment through industry partnership, 
translational funding and coordinated commercial pathways.

Decarbonisation depends on technologies that can 
operate at scale, attract investment and integrate into 
existing systems.

Within the University of Sydney, the NZI provides 
a coordinating layer that connects researchers 
across Engineering, Science, Business and Law with 
commercialisation expertise, industry networks and 
targeted translational funding. Working with the 
University’s Commercialisation Office, Sydney Knowledge 
Hub and Research Enterprise teams, NZI helps shape 
research programs that are technically robust, partner-
ready and commercially viable.

In 2025, this integrated approach supported tangible 
progress across hydrogen systems, renewable fuels, low-
carbon materials and advanced manufacturing.

Zero Emissions Energy & Industry. 
Pillars: Powerfuels, Co2 Conversion & Utilisation 
Hydrogen Systems and Renewable Fuels

Hydrogen remains central to decarbonising heavy industry 
and long-distance transport, but transport, storage and 
system integration continue to constrain deployment.

Associate Professor Fengwang Li, School of Chemical 
and Biomolecular Engineering, is advancing a patented 
electrochemical ammonia-cracking technology that 
enables hydrogen to be transported as liquid ammonia 
and converted back at destination. In 2025, he secured a 
research contract with Baker Hughes to advance green-
ammonia systems at his Electrochemical Engineering 
Laboratory and received a University Proof-of-Concept 
grant to progress the technology toward commercial 
readiness, supported by industry engagement including 
Hyundai, an NZI Industry Advisory Board member.

NZI also supported a NSW Decarbonisation Innovation 
Hub project led by Professor Jun Huang in partnership 
with Aquaticus Green Hydrogen to advance ultra-stable 
alloy catalysts and electrolyser design for scalable 
green hydrogen production. The project addresses a 
key challenge in water electrolysis – improving catalyst 
stability and efficiency over extended operation – to 
help accelerate industry-scale green hydrogen 
deployment in Australia.

Dr Christopher Barnett, School of Chemistry, was 
awarded a Deputy Vice-Chancellor (Research) Proof-
of-Concept grant to improve efficiency and durability in 
next-generation hydrogen production systems. His work 
focuses on strengthening technological readiness and 
lowering energy intensity, targeting a key bottleneck in 
scaling clean hydrogen markets.

Beyond hydrogen production, Professor Yuan Chen 
in Chemical Engineering is developing high-efficiency 
methane pyrolysis systems that generate hydrogen and 
solid carbon without carbon dioxide emissions.  
By delivering temperatures above 1,400°C with precise 
energy control, the technology enables production of 
higher-value carbon materials suitable for battery and 
advanced manufacturing applications.

Together, these initiatives expand the University’s capability 
across the hydrogen value chain, from production and 
conversion to storage and downstream materials.

Zero Emissions Energy & Industry & Demand 
Reduction. Pillars: Powerfuels, Critical Minerals  
& Materials

Circular Green Hydrogen and Mineral Recovery
Dr Francois-Marie Allioux, working with Professor Kourosh 
Kalantar-Zadeh in Chemical Engineering, is advancing a 
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liquid-metal platform that simultaneously recovers critical 
minerals and co-produces green hydrogen.

The system uses a regenerable liquid-metal solvent 
powered by solar energy to extract metals from ores, mine 
tailings and e-waste at low temperatures. Demonstrated 
across 15 elements, the next phase involves pilot-reactor 
design and field testing to validate performance under 
real-world conditions.

By combining mineral recovery with hydrogen generation 
in a single integrated process, the research opens new 
pathways for circular resource use and decentralised 
clean-energy production.

Zero Emissions Energy & Industry & Demand 
Reduction. Pillars: Built Environment, Critical 
Minerals & Materials, Energy Storage & Renewables

Low-Carbon Materials and Infrastructure
Reducing embodied emissions in construction and 
manufacturing is essential to achieving net zero targets.
Professor Marjorie Valix, School of Chemical and 
Biomolecular Engineering and NZI Pillar Lead for Critical 
Minerals and Materials, is developing biohydrometallurgy 
methods that use bacteria and fungi grown on low-
value waste inputs to generate leaching acids on site. 
This reduces chemical transport, lowers environmental 
impact and improves the economic viability of 
processing lower-grade ores, strengthening domestic 
critical-mineral capability.

Associate Professor Ali Hadigheh, School of Civil 
Engineering and Pillar Lead for Circularity, secured two 
major projects under the SmartCrete CRC. The first, 

delivered with Sydney Water, develops a Low Carbon 
Concrete Mix Selection Tool to help infrastructure 
providers meet defined embodied-carbon benchmarks. 
The second advances geopolymer composites using 
industrial by-products such as fly ash and slag, integrating 
conductive materials that enable structural monitoring 
and energy-related functionality in smart infrastructure.

In renewable energy materials, Professor Anita Ho-
Baillie, John Hooke Chair of Nanoscience in the School 
of Physics, is progressing high-efficiency perovskite 
tandem solar cells supported by the NZI Impact Alliance. 
These ultra-thin cells can be manufactured at lower 
temperatures with reduced material input and offer new 
opportunities for building-integrated and specialised 
solar applications.

From Proof-of-Concept to Deployment
Several 2025 projects progressed through structured translational funding  
pathways supported across the University’s innovation ecosystem.

From hydrogen systems to circular 
materials, researchers secured 
Proof-of-Concept grants, industry 
contracts and cooperative 
research funding that de-risk 
early-stage technologies and 
strengthen investor confidence. 
Pitch training, industry briefings 
and advisory-board engagement 

have supported researchers in 
articulating commercial pathways 
alongside technical excellence.

NZI interfaces deeply with the 
wider university ecosystem to 
strengthen the conditions under 
which innovation can mature – 
aligning cross-faculty expertise, 

connecting researchers to 
external partners and positioning 
projects within national and 
international transition priorities.

The result is not simply a collection 
of promising technologies, but 
a more coherent pathway from 
discovery to deployment.
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The coming years will be decisive for Australia’s net zero 
transition. Building on its establishment as a whole-of-
University institute in 2024 and the momentum of 2025, 
NZI will focus on scaling impact across research, policy 
and industry engagement.

A priority in early 2026 is the release of the Financing 
the Net Zero Transition white paper led by Dr Gordon 
Weiss and Dr Danielle Kent from the University’s Business 
School. Developed through cross-faculty workshops and 
industry roundtables, it outlines practical pathways to 
mobilise capital, strengthen business models and align 
regulatory frameworks with decarbonisation goals. NZI 
will also release a capability update to its 2024 Critical 
Minerals and Materials white paper, reflecting strong 
industry and policy interest in this area. A national 
roundtable in April 2026 will convene partners to advance 
implementation pathways.

International engagement will deepen across the Asia-
Pacific. Work on the Asia-Pacific Super Energy Highway, 
led by Professor Penelope Crossley in collaboration 
with Korean partners including the Korea Institute of 
Energy Research (International Scientific Advisory Board 
member), will explore regulatory solutions for cross-
border renewable energy integration. Japan remains a 
flagship partnership, with expanded collaboration across 
renewable fuels, transport and critical minerals to support 
shared Indo-Pacific transition priorities.

The ARC Centre of Excellence in Renewable Fuels, 
launching in 2026 with the University of Sydney as a node, 
will strengthen national capability in hydrogen, ammonia 
and synthetic fuels.

NZI continues to support translational pathways for 
hydrogen systems, circular materials and advanced 
manufacturing technologies, progressing pilot validation 
and commercial engagement across multiple projects.

The Camden Living Lab will advance as a model for 
integrating water security, emissions monitoring and 
circular resource use within institutional infrastructure.
Capability building remains central. The Net Zero Sprint 
will be refreshed in 2026 to address the shifting needs 
for professional training, alongside continued support 
for Early and Mid-Career Researchers through cross-
institutional collaboration.

Strategically, NZI also continues to strengthen its role  
as a trusted convenor – aligning research excellence  
with policy dialogue, industry partnership and education.
As the transition becomes increasingly complex amid 
global uncertainty, the Institute’s focus remains clear: 
turn research into action that cuts carbon emissions  
at scale, supports deployable innovation and strengthens 
the partnerships needed for a resilient, competitive net 
zero economy.

Looking Ahead
Scaling impact in a decisive decade
With research capability established and partnerships expanding, 
NZI’s next phase focuses on scaling translation, deepening 
international collaboration and strengthening Australia’s net zero 
innovation ecosystem.
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The Net Zero Institute enables University of Sydney 
expertise to move more effectively – connecting 
researchers with industry, government and communities 
to deliver practical, evidence-based solutions that reduce 
carbon emissions at scale.

This work is strengthened by the Institute’s governance and 
leadership, including the valued guidance of our Advisory 
Board Chairs, Dr Clare Anderson (Worley) and A/Prof 
(Hon) Alexandra Meldrum, whose commitment has been 
instrumental in shaping the Institute’s strategic direction. 
The Advisory Board plays an active role beyond governance, 
contributing to conferences, engaging in capstone projects, 
supporting white papers through real-world case studies, 
participating in microcredentials, and visiting campus to 
work directly with academic teams and engage with the 
Institute’s research agenda.

Contact
Level 3, Merewether Building (H04)
City Rd & Butlin Ave, University of Sydney
Darlington NSW 2008
Email: nzi@sydney.edu.au
Web: www.sydney.edu.au/net-zero-institute
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