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Executive Summary

“You never change things by fighting
the existing reality. To change
something, build a new model that
makes the existing model obsolete”
- Buckminster Fuller

Fellow’s Biography

Peter Schreiner serves as an Industry Innovation
Specialist in advanced manufacturing, MedTech,
Industry 4.0, and engineering at TAFE NSW. This
dynamic sector is swiftly evolving due to digital
technologies and is increasingly intersecting with
various other sectors, including defence industries
and NetZero initiatives.

With 25 years of experience in the tertiary
education sector, Peter has deeply engaged with
the manufacturing and engineering industries,
focusing on workforce development. His areas
of specialisation include precision and digital
manufacturing, fabrication and welding, and
engineering technician skills.

In 2023, Peter was honoured with the inaugural
International Sustainability Fellowship, sponsored
by the VET Development Centre.

Figure 1. Bayswater Power Station in The Upper Hunter Region
of NSW (left)

Background

This fellowship investigated local and international
energy storage technologies and associated job
roles and skills within the manufacturing supply
chain. Through applied research, the overall intent
of the fellowship has been to support sovereign
energy storage manufacturing capability. Energy
storage was chosen due to its significance in
realising net zero emissions targets in Australia and
internationally. Beyond energy storage, the Fellow
alsoinvestigated the broader aspects of sustainability
including meetings with the tertiary education sector
and community and enterprise-based energy saving
organisations. Moreover, the Fellow also met with an
internationally based education provider delivering
sustainability programs along with maritime,
shipping and safety programs around wind energy.

As the energy storage sector expands to meet
global energy demands and sustainability goals,
the development of a skilled workforce is crucial.
This research outlines the current state, challenges,
and strategic recommendations for cultivating a
workforce capable of advancing the energy storage
manufacturing supply chain.

Starting in July 2023, the first six months of the
research were dedicated to exploring Australian
initiatives aimed at decarbonising energy generation,
including methods of energy storage. This period
featured a key meeting of the Industry Collaboration
Reference Group (ICRG) on Energy Storage, which
focused on assessing the current state of the
industry in Australia. Key discussion topics included:




» Skills and knowledge
» Workforce capacity
+ Talent attraction

In February and March 2024, the Fellow travelled to
the United Kingdom and the Netherlands to engage
with stakeholders in the energy storage sector. The
Fellow’s itinerary included:

+ Attendance at the 9th Edition Energy Storage
Summit 2024 in London West

» Participation in the Sustainability Education
Roundtable hosted by the Education and Training
Foundation in London

* A meeting and tour of the facilities at the United
Kingdom Battery Industrialisation Centre (UKBIC)
in Coventry

* A meeting with the Energy Savings Trust in
London

* A meeting and facilities tour at STC Next / STC
International in Rotterdam

Key Findings

Workforce Shortage: There is a significant
shortage of skilled workers in the energy storage
manufacturing sector. Globally, this gap is projected
to widen as the industry grows.

Skills Gap: The specific skills required for energy
storage manufacturing, such as advanced electrical
engineering and materials science, electro
chemistry, are not sufficiently emphasised in current
educational and training programs.

Geographical Disparities: There are notable
geographic disparities in the distribution of training
programs, with significant concentrations in urban
areas, leading to accessibility issues for rural
populations.

Diversity and Inclusion: The sector shows a lower
level of diversity compared to other industries,
which could benefit from inclusive recruitment and
retention strategies.

Empowering the Transition: Energy Storage Jobs and Skills for a Net-Zero Future

Impact

Personal: The Sustainability Fellowship has been
profoundly transformative on a personal level.
Engaging in this program has offered the unique
opportunity to be immersed in the complexities of
sustainability practices and their global implications.
The experience has led to a deeper understanding
of environmental issues and fostering a commitment
to driving change.

Professional: Local and international collaboration
has significantly expanded the Fellow’s professional
networks and provided access to cutting edge
research in battery cell manufacturing technologies.
It has also led to an awareness of China’s market
edge in battery cell manufacturing and European
approaches to build their competitiveness.

Sectoral: Consultation with tertiary education
providers and stakeholders in Australia and
Europe has extended the Fellow’s knowledge and
connections with vocational education and training
and university sector leaders and educators.
Moreover, the fellowship has led to skilling insights
and future partnerships that may locally draw on
international best practice.

Considerations / Recommendations

Enhanced Educational Programs: Develop
specialised courses and certifications in energy
storage technologies in the vocational education
and training as well as the higher education sectors.

Industry-Academia Partnerships: Foster
partnerships between industry leaders and academic
institutions to ensure curriculum relevance and
provide practical experience.

Government Incentives: Implement government-
funded incentives to encourage businesses to invest
in training programs and apprenticeships.

Outreach and Awareness: Increase outreach efforts
to underrepresented groups and rural communities
to broaden the potential workforce pool.



Conclusion

Addressing the workforce challenges in the
energy storage manufacturing sector is essential
for sustaining industry growth and innovation.
Implementing these recommendations will equip
the workforce with the necessary skills, improve job
accessibility, and enhance diversity within the sector.
This strategic approach will ultimately contribute to
the resilience and competitiveness of the energy
storage industry globally.

This summary captures the critical aspects of the
research findings and offers actionable insights for
stakeholders in the energy storage sector.

Peter Schreiner - VET Development Centre Fellowship
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Fellowship Background

Fellowship Context

'Australia is currently experiencing the most
significant and rapid economic transformation since
the Industrial Revolution. Efforts to cut emissions
not only aim to mitigate the severe effects of climate
change but also promise to generate a surge in
new jobs and industries. The government’s vision
of a future crafted within Australia is shaping
a thorough, unified, and actionable strategy to
capitalise on these opportunities. As achieving net
zero necessitates innovation and investment in
every sector, the Australian Government is actively
advancing significant measures to foster an efficient,
productive, and high-wage economy centred on net
zero emissions, positioning Australia as a leader in
renewable energy.

As part of the Fellow’s current job role as an industry
innovation specialist with TAFE NSW, they engage
closely with industry and government, both in
NSW and Commonwealth levels. Increasingly, the
focus has been on achieving net zero emissions.
Regionally, the Fellow is based in The Hunter, home
to the largest coal shipping port in the world with rich
black coal reserves available nearby in The Upper
Hunter.

The region also accommodates the vital coal fired
power stations responsible for most of NSWs energy
demand. Much of this infrastructure is reaching
its end of life, with Liddell Power Station closing

after 52 years of operation and Bayswater Power
Station due to close at around 2030. As part of the
transition to Net Zero, there are plans to build a
500 MW grid-scale battery at these sites. Moreover,
the Commonwealth recently announced plans for a
solar manufacturing facility at these sites through
a joint project between AGL and SunDrive. Further
plans are underway for the Eraring Power Station
to commission a battery energy storage system
(BESS) in Newcastle for up to 700 MW capacity.

Comparable trajectories are occurring elsewhere
in Australia including Victoria’s Latrobe Valley,
South Australia, and Queensland’s energy storage
projects.

This fellowship had been predicated on the shift
from carbon intensive power generation to energy
storage systems and their capability of storing
renewable energy including solar and wind energy.
Energy storage is particularly important for new
energy generation as renewable sources have
limited availability during peak demand periods at
night and in the mornings. In contrast, coal fired
power stations are not limited by variations of wind
and solar sources.

Correspondingly, the Sustainability Fellowship has
investigated the various energy storage technologies
and applications in Australia and in Europe. It is
intended to inform the tertiary education sector,
Australian industry, and government on the current

1 Australian Government, ‘Net Zero’, Department of Climate Change, Energy, the Environment, and Water (5 May 2024) https://www.

dcceew.gov.au/climate-change/emissions-reduction/net-zero



state of energy storage technologies worldwide and
the skills needed to support implementation, and
manufacturing supply chain capabilities.

Fellowship Methodology

The Sustainability Fellowship opportunity presented
itself during a key period of the new energy transition.
Local and international stakeholders were very
supportive and engaged actively in consultations
and research. The Fellow had the opportunity to
attend and present at various sustainability related
events and undertake national consultations in
energy storage leading up to the international travel
component of the research. The fellowship focussed
on two distinct ecosystems. One being Australia’s
transition and its associated technologies, the
other, international approaches to implementing and
manufacturing energy storage systems.

The initial period of the fellowship comprised of
learning more about the new energy transition
through relevant literature readings, event
attendance, and industry meetings. In addition to
acquiring sector knowledge, the initial phase also
supported expansion of the Fellow’s Australian
industry connections and subsequent international
connections.

The second phase of the fellowship included the
establishment of a TAFE NSW sponsored Industry
Collaboration Reference Group (ICRG) in energy
storage. The membership was composed of
Australian industry and government, and educational
stakeholders:

* Origin Energy

* AGL Energy

+ CSIRO

» Training Services NSW

* Manufacturing Skills Australia - Industry Training
Advisory Board

* Manufacturing Industry Skills Alliance — Jobs and
Skills Council

Peter Schreiner - VET Development Centre Fellowship

* NSW Treasury
* HunterNet

* MGA Thermal
* NewH2

» Future Battery Industries — Cooperative Research
Centre

* Port of Newcastle

* 3ME Technologies

Key themes focussed on in the ICRG meeting:

« Skills and knowledge - Advice on industry
workforce development requirements and
training priorities

» Workforce capacity — Advice and feedback on
training products

« Talent attraction - Intelligence on the future
state of this industry sector

The third phase of the fellowship focussed on
planning and coordinating attendance at overseas
events, educational sector meetings, industry
meetings, and government meetings. This included
meetings prior to traveling overseas to determine
meeting attendees and agendas.

In the final phase, the Fellow attended international
events and meetings in The United Kingdom and
Netherlands, 2commencing with the 9th Energy
Storage Summit in London, February 2024. The
driving force behind the event was to shed light
on how the industry is shaping European storage
deployment, innovation, investment, and policy,
along with addressing what is in store for the
future of energy storage and how the industry
could collaborate. The two-day event explored the
following key themes:

* Supply Chain Risk

» European Policy and Market Design
Enhancing Fire Safety

* UK Market Reform

2 Solar Media, ‘Energy Storage Summit 2024 Agenda, Solar Media (5 May 2024) https://storagesummit.solarenergyevents.com/agenda/
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» Addressing Grid Connections
» Energy Storage Across Europe

+ Maximising Revenues and Optimising Storage
Assets

» Future-Proofing the Energy Storage Industry
» Hybridisation & Co-Location
* Unlocking Long Duration

The event also included battery energy storage
systems (BESS) and associated technology
exhibitors representing a range of technologies
including lithium ion, flow batteries and long duration
energy storage solutions.

Following the summit, the Fellow participated in
a sustainability centred roundtable hosted by the
SEducation & Training Foundation (ETF) based
in London. Representation included university,
vocational education and training, and the ETF.
The roundtable was structured around a discussion
guide sent in advance to the participants and has
beenincluded in the report Appendix. The discussion
guide also framed discussions for subsequent
fellowship meetings in Europe. The roundtable
discussion was recorded and transcribed with key
responses included in this report. Areas discussed
at the roundtable (refer to the Appendix for the
Discussion Guide):

+ Green economy transition: workforce, industry,
and community

+ Teaching and learning methodologies/
technologies deployed to enable flexible and
remote learning

« Education,
collaborations

government, and industry

+ Intelligence on the future state of the tertiary
education sector, professional development
programs and recognition.

Next on the Fellow’s itinerary was a visit to the
“United Kingdom Battery Industrialisation Centre
(UKBIC), based in Coventry. The Fellow spent most
of the working day at the centre for an in-depth
immersion in battery manufacturing and innovation.
The visit comprised of three components. Firstly,
an overview of UKBIC’s purpose and operation.
Secondly, a factory tour of their manufacturing
facilities encompassing the entire process of
manufacturing battery cells and pouches. Thirdly, a
meeting around the educational offerings by UKBIC.

This was followed by a meeting with the 5Energy
Savings Trust, borne from the previous ETF
Roundtable. The London headquartered Energy
Savings Trust is an independent organisation
dedicated to addressing the climate challenge. The
Fellow met with the CEO and digital transformation
manager and discussed respective approaches to
net zero in Australia and The United Kingdom.

The final instalment of the Fellow's European
engagement was a visit to 8STC Next based in
Rotterdam within The Netherlands that serves as a
local and global education and training facility with
branches worldwide. The visit included an overview
of STS divisions, operations, education, and
training programs. It included a deeper discussion
into sustainability education and training programs
including hydrogen energy.

3 Education and Training Foundation, ‘About the ETF’, Education and Training Foundation (5 May 2024) https://www.et-foundation.co.uk/

4 United Kingdom Battery Industrialisation Centre, ‘UKBIC Pioneering a Greener Future’ United Kingdom Battery Industrialisation Centre
(5 May 2024) https://www.ukbic.co.uk/ukbic-pioneering-a-greener-future

5 Energy Saving Trust, ‘Who we are’, Energy Saving Trust (5 May 2024) https://energysavingtrust.org.uk/about-us/

6 STC Next, ‘The training provider in and around the port’, STC Next (12 May 2024) https://stcnext.com/en/



Abbreviations / Acronyms
BESS - Battery Energy Storage System

ETF - Education & Training Foundation

GWh - Gigawatt hours, abbreviated as GWh, is a unit
of energy representing one billion (1 000 000 000)
watt hours and is equivalent to one million kilowatt
hours. Gigawatt hours are often used as a measure
of the output of large electricity power stations.

GWO - Global Wind Organisation

Giga-scale - is a large battery cell manufacturing
facility in a large-scale production plant dedicated
to the mass production of battery cells, typically
lithium-ion cells used in electric vehicles (EVs), grid
storage, and other applications. The term “giga-
scale” refers to the facility’s production capacity,
which is measured in gigawatt-hours (GWh) per
year. These facilities are essential for meeting
the growing demand for batteries as the world
transitions to renewable energy sources and electric
transportation.

Heat pumps - Heat pumps used for heating can
offer carbon emission savings of around 30% when
compared to conventional natural gas boilers.
When heat pumps are partnered with a renewable
electricity supplier, heat generation is 100% carbon
neutral.

LDES - Long Duration Energy Storage

UK BIC - United Kingdom Battery Industrialisation
Centre

Peter Schreiner - VET Development Centre Fellowship
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Fellowship Learnings

The Sustainability Fellowship has centred on
the energy storage, manufacturing supply chain,
and education and training programs in Australia
and internationally. Energy storage is a priority
area associated with "Australia’s alignment to all
participants of the Paris Agreement, who have
pledged to the global objective of limiting the rise in
average global temperatures to significantly below 2
°C and striving to restrict warming to under 1.5 °C .

It has been acknowledged that Australia has
substantial reserves of critical minerals, especially
for the manufacture of batteries. The World Bank
predicts that demand for lithium, graphite and
cobalt will increase by up to 500 per cent by 20508,
Australia is among the top producers in the world
for these battery materials producing 60% of the
world’s lithium however import all our lithium-ion
batteries, underlining both the absence of secondary
manufacturing for new technologies and the vast
potential within Australia®.

Energy Storage Industry
Collaboration Meeting

The Energy Storage Industry Collaboration
Reference Group meeting summary of Industry
Workforce Development Requirements and Training
Priorities:

Thermal Energy Storage Technologies
* Manufacturing value chain is closely aligned with

masonry production.

» Core skills for battery manufacturing mirror those
needed for thermal energy storage.

Specialised Roles and Skills

* Highly specialised chemical engineers are
needed for advanced manufacturing roles in
assembly and servicing.

» Digital skills, including Al, are critical for acquiring
and processing metals for energy storage.

* High purity mineral processing (99.95%) is
essential, requiring advanced process technician
and operator skills.

7 Australian Government, ‘International climate action’, Department of Climate Change, Energy, the Environment, and Water (12 May
2024) https://www.dcceew.gov.au/climate-change/international-climate-action

8 K. Hund, D. La Porta, T.P. Fabregas, T. Lang, J. Drexhage ‘Minerals for Climate Action: The Mineral Intensity of the Clean Energy Transi-
tion’, World Bank Group (2020), https://pubdocs.worldbank.org/en/961711588875536384/Minerals-for-Climate-Action-The-Mineral-Inten-

sity-of-the-Clean-Energy-Transition.pdf (p.73)

9 Engineers Australia, ‘National Battery Strategy Engineers Australia submission to the Department of Industry, Science and Resources’,
Engineers Australia (2023), https://www.engineersaustralia.org.au/publications/submission-national-battery-strategy?gad_source=1&g-
clid=EAlalQobChMIgNgihJLQhgMVI8WWBR3a7giyEAAYASAAEQGKj5_D_BWE (p.5)
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Regional and State-Specific Insights Industry Standards and Innovations

* New South Wales (NSW) has plans for significant » Industry is leading best practices in a developing
battery production and recycling capabilities, standards environment, particularly for EV
positioning itself as a key player. charging infrastructure.

+ Demand for electricians will grow, emphasising * Research on attracting tradespeople to trade
the need for skilled workers in mass electrification. teacher roles and overcoming existing barriers.

» Support for industry clusters to co-design and
Workforce Projections and Needs deliver training, informed by thought leadership

roundtables.
* Global workforce projection for the sector is 4

million, highlighting a competitive and mobile

jobs market Future State and Strategic Insights

+ Articulating job roles, skills, qualifications, and « Electrician skill requirements for grid-scale
education in the new energy space is crucial to batteries and high voltage terminations were
attract talent. discussed, emphasising local initiatives to

* Research will support the creation of upskilling maximise labour.

programs, including micro-credentials, to address * Calls for a multi-jurisdictional workforce, like
workforce capability. Victoria’s wind sector, at a strategic level.

» Consideration of the need for fossil fuel-based
Challenges and Solutions plastics in electrification and the related job roles.

+ Aligning workforce supply with demand is a
challenge, especially for roles like electricians.

« Calls for an additional 250 electrical
apprenticeships to meet future demands.

+ Addressing wage parity issues and competition
for labour across industries is essential.

* Emphasis on unified public messaging around
skills and job roles, and the development of
collateral and workforce databases.

Education and Training

* Importance of micro-credentials, such as carbon
accounting, to enhance industry skills.

+ Alternative  qualifications  like MEM31219
- Certificate Ill in Engineering - Industrial
Electrician, used by the mining industry, were
discussed.

Figure 2. Energy Storage Summit Registration

13
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Energy Storage Summit - 20-21
February 2024

The Energy Storage Summit in London, February
2024 expanded the Fellow’s knowledge of the
various energy storage technologies. Presenters
predominately covered electro-chemical storage
technology. Specifically, lithium-ion batteries in
large, grid scale applications and categorised as
Battery Energy Storage Systems (BESS). Most
presenters and exhibitors at the summit came from
China-based manufacturers. In fact, over 80% of
global lithium-ion battery manufacturing commonly
used for grid-scale storage originates from China.
Inclusive are the battery value chains encompassed
therein.

In connection, “The battery sector encompasses
an extensive supply chain, depicted in simplified
form below. Findings from literature and stakeholder
engagement indicate that while certain workforce
skills are needed across various stages of the value
chain, there are specific skill sets crucial to only a
small portion of it.

1. Mining and
materials supply
chain

2. Precursor
Cathode Active
Material (pCAM)

6. 3. Cell
Decommisioning manufacture

5. Installation & 4. Pack/module

assembly

maintenance

Figure 3. The battery value chain

Vendorsinformally reported thatas the manufacturing
market leader, China has registered over 1400
patents associated with this technology. Their
success in this area is attributed to comparatively
low wage, high proportion of employment and a large
workforce. European manufacturers are countering
China’s market leadership with measures including
the European battery passport. A document that
stores relevant battery data throughout the entire
battery lifecycle, containing detailed information
about a battery’s production, testing and recycling.
It is also envisioned that the European battery
passport will improve overall battery performance
and encourage the use of recycled materials.

® 2030

@ 965

2025

479
2020

57

Figure 4. GWh/year announced battery cell manufacturing

capacity in Europe

10 SGS Economics & Planning, ‘Workforce Development Plan — Batteries Sector Final Report — Prepared for the NSW Department of Edu-

cation’, SGS Economics & Planning (2023) (p.14)

11 United Kingdom Battery Industrialisation Centre, ‘Pathways to Reduce Energy Consumption in Lithium-ion Battery Cell Manufacturing’
United Kingdom Battery Industrialisation Centre (12 May 2024) https://www.ukbic.co.uk/white-paper-pathways-to-reduce-energy-con-

sumption-in-lithium-ion-battery-cell-manufacturing .p.6



Grid Forming

In a presentation on '>Grid-Forming — The Keystone
of Transition to Renewables’ SMA Solar Technology
AG discussed energy transition, with increasing
decentralisation and decarbonisation, the power
system is becoming more complex. Including an
increasing share of renewable energy storage,
with a phase out of synchronous thermal power
plants. Renewable energies and storage systems to
form the backbone of future energy supply and to
integrate more energy into the grid, inverters need
to support the grid via Grid Forming. This includes:

* Voltage and Frequency Regulation
* Inertia and Stability

+ Seamless Integration with Renewable Energy

Power generation yesterday Power generation tomorrow

)
)

Il Ao
|
—5 L [X
Bom ot Hem-rd

Figure 5. SMA Solar Technology

Battery Safety

Honeywell presented on ‘Energy Storage and
Safety-Why is this important?’. The main safety
concern when installing a Lithium-lon battery system
is that the battery may start to burn and develop
explosive and toxic gasses. This can be caused by
short circuits, external heating, overcharging, and
over discharging resulting in off gassing, and fires.
Sensing technology can increase safety through
early detection of causes and intervening to prevent
‘thermal runaway’. Recent instances of battery fires
have underscored the importance of early detection
systems for battery safety™.

Peter Schreiner - VET Development Centre Fellowship

Long Duration Energy Storage (LDES)

A key theme of the Energy Storage Summit was the
unlocking of long duration energy storage (LDES).
LDES is crucial for several reasons, particularly in the
context of an evolving energy grid that increasingly
relies on renewable energy sources. In contrast,
lithium-ion batteries, currently the most prevalent
BESS technology exhibit high energy density and
efficiency. Nevertheless, BESS is primarily designed
for short term energy storage ranging from minutes
to a few hours. LDES is aimed at storing energy for
extended periods and is critical for ensuring energy
availability during long periods of low renewable
generation.

For asynchronous renewable energy systems, peak
periods of energy demand are a challenge for the
energy grid . This includes the morning period where
overnight energy generation is synonymously low,
especially in the case of solar energy generation.
Correspondingly, grid demand spikes as we
collectively prepare for our daily activities.

Energy

Storage
SuMMIT 2074 %

ENERGY
STORAGE
ATROSS BUROPE.

Figure 6. Energy Storage Summit Day 1

12 SMA Grid-Forming, ‘The Keystone of Transition to Renewables’ SMA Grid-Forming (Energy Storage Summit presentation, 21 February

2024)

13 J. Moellmann, ‘Energy Storage and Safety — Why is this important’ Honeywell (Energy Storage Summit presentation, 21 February 2024)
https://buildings.honeywell.com/gb/en/Ip/energy-storage-summit-uk-2024




Empowering the Transition: Energy Storage Jobs and Skills for a Net-Zero Future

16

Discussed at the summit was the LDES support plan.
“The UK government has initiated a consultation on
its proposals to stimulate investment in long-duration
energy storage (LDES), featuring a cap-and-floor
mechanism and excluding lithium-ion technology
from eligibility. LDES is crucial for developing
an intelligent and adaptable energy system that
incorporates low-carbon power, heat, and transport.
According to the consultation outline, deploying
20GW of LDES between 2030 and 2050 could lead
to system savings of £24 billion (US$30.5 billion).

The analysis for the Department for Energy Security
and Net Zero’s (DESNZ) ‘Long Duration Electricity
Storage Consultation’ was conducted by LCP Delta
and Regen. This consultation, released on January
9 and open for feedback until March 5, 2024,
is accompanied by a detailed report, ‘Scenario
Deployment Analysis for Long-Duration Electricity
Storage,” exploring various deployment scenarios
and their potential impacts on the energy system.

Technologies encompassed in LDES includes:

* Pumped Hydro Storage: Utilises the potential
energy of water in elevated reservoirs

+ Compressed Air Energy Storage (CAES): Stores
energy by compressing air in underground
caverns

 Flow Batteries: Such as vanadium redox
batteries, which are scalable and suitable for
longer discharge times

+ Thermal Storage: Uses materials like molten
salts to store thermal energy.

Flow battery technology was presented at the
summit in the form of ‘lron Flow LDES’. This
technology, also known as iron redox flow batteries,
are a type of energy storage technology that uses
iron-based electrolytes to store and release energy.
The system consists of two tanks containing iron-
based electrolytes, typically iron chloride solutions,
separated by a membrane within the battery cell.
These electrolytes flow through the cell during

charging and discharging processes. During
charging, electrical energy is used to drive a redox
(reduction-oxidation) reaction, which converts iron
ions in the electrolytes into different oxidation states.
This process stores energy. When discharging, the
reverse reaction occurs, releasing the stored energy
back into the electrical grid.

Hydrogen

The UK government spoke about creating a
‘Flexible, Fit-For-Purpose Energy System of the
Future’. In energy systems, green hydrogen is
considered to have high vector because it has a
great energy density compared to other renewable
energy carriers. Hydrogen can be produced from
renewable energy sources (such as wind, solar, and
hydropower) and stored for long periods. This makes
it an effective vector for storing excess renewable
energy and balancing supply and demand.

Applications including steelmaking and other areas
requiring high heat output are considered ideal for
these areas.

Figure 7. Energy Storage Summit Day 2

14  Energy Storage News, ‘UK unveils LDES support plan: cap-and-floor, 6-hour-plus duration, and lithium-ion excluded’ Energy Storage
News (12 May 2024) https://www.energy-storage.news/uk-unveils-ldes-support-plan-cap-and-floor-6-hour-plus-duration-and-lithium-ion-

excluded/



Conclusions

The Energy Storage Summit in London, February
2024, focused on energy storage technologies,
particularly lithium-ion batteries for grid-scale
applications. It highlighted that over 80% of global
lithium-ion battery manufacturing originates from
China. European manufacturers are countering this
with initiatives like the European battery passport to
enhance battery performance and recycling.

Key topics included grid-forming technology for
integrating renewable energy, safety concerns with
lithium-ion batteries, and the importance of Long
Duration Energy Storage (LDES) for maintaining
energy availability. Various LDES technologies, such
as pumped hydro, compressed air energy storage,
flow batteries, and thermal storage, were presented.
The summit also emphasised the potential of green
hydrogen for long-term storage and industrial
applications.

Discussions with attendees included Octopus
Energy who raised concerns about shortages of heat
pump installers. These can replace gas fired heaters
and boilers and through renewables sources can be
carbon free.

Overall, the summit highlighted the crucial role
of advanced energy storage technologies in
transitioning to a sustainable energy future,
addressing current challenges, and exploring new
opportunities in the sector.

Peter Schreiner - VET Development Centre Fellowship

Education & Training Foundation
Roundtable — 22 February, 2024

Figure 8. Education And Training Foundation

Green Economy Transition: Workforce,
Industry, and Community

This roundtable was setup to share best practice
examples on how the tertiary education and training
sector professionally supports its workforce, industry,
and community in the context of the green economy.
It also established connections with international
tertiary education and training stakeholders.

Workforce Skills and Recognition:

» Skills related to sustainability, such as project
management from personal experience or eco-
friendly practices, are valuable but often not
formally recognised.

» There is a need for formal systems to credit these
skills to accelerate entry into green economy
jobs.

» Green skills apprenticeships are mostly available
at the technician level (UK levels 3 and 4), with
a lack of advanced level (UK 5-7) qualifications.

Industry and Community Engagement:

* Industry-specific training, like battery
manufacturing and renewable energy,
emphasises technician roles with fewer higher
education opportunities.

17
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* Community involvement in green practices,
like installing solar panels, demonstrates the
potential for informal learning to contribute to the
green economy.

Teaching and Learning Methodologies/
Technologies Deployed to Enable Flexible
and Remote Learning

Flexible Learning Approaches:

Role of Further Education and Higher Education in
Policy Advocacy:

» Advocacy for better funding and policy support

for adult education and lifelong learning is a key
focus.

FE and HE sectors must work together to influence
national agendas and promote the importance of
comprehensive education pathways.

« Emphasis on lifelong learning incorporates

holistic approaches, integrating well-being and
transferable skills such as problem-solving and
resilience.

Courses are being developed to adapt to Al
advancements, including collaborative skills with
Al systems.

Remote Learning and Digital Access:

* Online and asynchronous learning modules are

becoming more prevalent, especially in areas
like ICT and cyber security.

Digital poverty remains a concern, highlighting
the need for equitable access to technology and
internet connectivity to support remote learning.

Education, Government, and Industry
Collaborations

Collaborative Efforts for Skill Development:

* Collaboration between education providers,

industry, and government is crucial for addressing
skill gaps and enhancing workforce readiness.

Initiatives like local skills improvement plans
involve multiple stakeholders to align training
with industry needs, especially in green and
digital sectors.

Intelligence on the Future State of the
Tertiary Education Sector, Professional
Development Programs, and Recognition

Future Directions for Tertiary Education:

* The FE sectoraims to enhance its role in providing
education to disadvantaged groups and adapt
curricula to meet future job market demands.

* HE institutions are expected to specialise in
research and knowledge production, especially
in emerging fields like Al and green technologies.

* Interactions between human and Al systems will
continue to evolve with each having distinct and
unique qualities. Optimal systems design should
consider both aspects.

Professional Development and Recognition:

* Continuous professional development for
educators is essential, with a focus on integrating
new technologies and teaching methodologies.

* Recognition of informal and non-traditional
learning experiences is crucial for creating more
inclusive education pathways.

Funding and Structural Changes:

« The FE sector has experienced significant
funding cuts, necessitating advocacy for
increased support and recognition of its role in
the economy.

« The concept of a unified tertiary sector,
integrating FE and HE, is debated, with a focus
on maintaining the distinct roles and strengths of
each.



Conclusion

The transition to a green economy requires a
comprehensive approach that encompasses
workforce development, industry engagement,
and community involvement. Recognising and
accrediting informal learning experiences related to
sustainability is crucial to fast-track individuals into
green economy roles, particularly at the technician
level. However, the current gap in advanced level
qualifications (UK levels 5-7) needs to be addressed
to provide clear progression pathways.

Flexible and remote learning methodologies are
essential to support lifelong learning, incorporating
well-being and transferable skills such as problem-
solving and resilience. The increasing prevalence
of online and asynchronous learning modules
highlights the importance of addressing digital
poverty to ensure equitable access to education.

Collaboration  between education providers,
government, and industry is vital for aligning training
with industry needs, particularly in green and digital
sectors. Advocacy for better funding and policy
support for adult education and lifelong learning
is critical, with the FE and HE sectors playing key
roles in shaping national agendas and promoting
comprehensive education pathways.

Anticipating future trends, the tertiary education
sector must adapt to future job market demands
by specialising in emerging fields such as Al and
green technologies. Continuous professional
development for educators, focusing on integrating
new technologies and teaching methodologies, is
essential. Additionally, recognising informal and
non-traditional learning experiences will create
more inclusive education pathways, ensuring that
the sector remains responsive to the evolving needs
of society.

Ultimately, the FE sector’s advocacy for increased
funding and recognition of its role in the economy
is paramount. The debate over a unified tertiary
sector integrating FE and HE underscores the need
to maintain the distinct roles and strengths of each,
fostering collaboration to enhance the overall impact
on learners and the workforce.

Peter Schreiner - VET Development Centre Fellowship

United Kingdom Battery
Industrialisation Centre (UK BIC) —
27 February 2024

Figure 9. UK BIC 1

Overview

UK’s Role in the Battery Challenge The UK
is central to the Faraday Battery Challenge, a
government-funded initiative aimed at creating
an ecosystem for electric vehicle (EV) propulsion.
Despite early technological advancements, the UK
lacked the industry scale to sustain growth, a gap
now addressed by the UK Battery Industrialisation
Centre (UK BIC). UK BIC bridges research from
the Faraday Institution and small-scale developers,
providing Giga-scale equipment for product scale-
up and testing.

Industry Collaboration and Scale-Up Support
UK BIC fosters collaboration among research
institutions, small UK-based R&D organisations,
and global partners. It serves as an open-access
facility where innovations can be tested for mass
production viability. The centre supports various
stages of battery development, offering a platform to
work with Giga-scale equipment and refine materials
or formulations before scaling up.

Funding and Infrastructure Development The
Faraday Battery Challenge has secured about £650
million, with UK BIC initially funded at £130 million
and receiving additional rounds of £35 million each
for new capabilities. The investment focuses on

19




addressing material challenges during the scale-up
process and introducing new capabilities to support
earlier-stage businesses.

Open Access and Intellectual Property Protection
UK BIC operates on an open-access model, not
claiming rights to intellectual property developed
by its clients. This policy encourages both small
and large organisations to utilise the facility without
compromising their proprietary technologies. The
centre supports diverse clients, from one-person
startups to large multinationals, emphasising IP
protection and collaborative innovation.

Trainingand Knowledge Transfer UKBIC also offers
training programs to enhance industry knowledge
and skills. It supports the entire battery ecosystem,
from development to prototype production, ensuring
that organisations can scale their operations
effectively. The centre provides essential equipment
and expert assistance to streamline the production
process and foster business growth.

Quality Control and Long-Term Viability
Quality control is integral throughout the battery
manufacturing process, from material preparation to
cell aging. UK BIC employs stringent contamination
control and QC checks to ensure product reliability.
The centre’s protocols help identify and mitigate
issues early, safeguarding long-term battery
performance and industry standards.

Global Collaboration and Future Prospects
UK BIC collaborates internationally, including with
Australian organisations like CSIRO, to scale up
battery technologies. This global partnership aims
to integrate materials mined in Australia into the
production process, enhancing both countries’
capabilities.  Future initiatives may include
repurposing EV batteries and advancing battery
energy storage technologies.

Conclusion UK BIC plays a pivotal role in the UK’s
battery industry, bridging research and industrial
scale-up, fostering collaboration, and supporting
quality assurance. Its open-access model and
global partnerships position it as a key player in the
transition to a green economy, ensuring technological
innovations can scale to meet future energy needs.

Empowering the Transition: Energy Storage Jobs and Skills for a Net-Zero Future

Facility Tour

Figure 10. UK BIC 2

The visit included a guided facility tour and an
overview of the various stages of battery cell
manufacturing. Their cell manufacturing process
involves a multi-stage approach to producing high-
quality battery cells. A summary of the key steps
involved in the process:

1. Materials Preparation

« Raw Materials: Procurement of essential raw
materials like cathode, anode, and electrolyte
materials.

* Mixing: Raw materials are mixed with binders
and solvents to create a slurry.

» Coating: The slurry is coated onto metal foils
(cathode on aluminum foil and anode on copper
foil) to create electrode sheets.

2. Electrode Manufacturing

* Drying: The coated sheets are dried to remove
the solvent.

» Calendering: The dried sheets are compressed
to the desired thickness and density.

» Slitting: The calendered sheets are cut into
narrow strips suitable for cell assembly.

3. Cell Assembly

» Stacking/Winding: The electrode strips are
either stacked (for prismatic cells) or wound (for
cylindrical cells) with a separator in between.



* Insertion: The electrode assemblies are inserted
into cell cases.

+ Welding: Tabs are welded to ensure electrical
connections.

4. Electrolyte Filling

+ Vacuum Drying: Assembled cells are dried
under vacuum to remove moisture.

» Filling: Electrolyte is filled into the cells in a
controlled environment.

+ Sealing: Cells are sealed to prevent leakage of
electrolyte.

5. Formation

+ Initial Charging: Cells undergo an initial charge-
discharge cycle to form a stable solid electrolyte
interphase (SEI) on the anode.

+ Aging: Cells are stored for a specific period to
allow for stabilisation.

6. Testing and Quality Control

+ Electrical Testing: Cells are tested for electrical
performance, including capacity, voltage, and
impedance.

Peter Schreiner - VET Development Centre Fellowship

* Leak Testing: Cells are checked for leaks to
ensure seal integrity.

* Final Inspection: Cells undergo a final visual
inspection and quality check.

7. Packaging and Shipping

» Packaging: Approved cells are packaged in
protective materials.

+ Shipping: Packaged cells are shipped to
customers or for further assembly into battery
packs.

Key Considerations

+ Safety: Strict safety protocols are followed
throughout the process to handle hazardous
materials.

* Quality Control: Continuous monitoring and
quality control measures are in place to ensure
high standards.

* Innovation: UKBIC emphasises research
and development to improve efficiency and
performance.

“The UKBIC process is designed to support the
scaling up of battery cell production from prototype
to industrial scale, facilitating innovation and
commercialisation of new battery technologies.
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15  United Kingdom Battery Industrialisation Centre, ‘Pathways to Reduce Energy Consumption in Lithium-ion Battery Cell Manufacturing’

United Kingdom Battery Industrialisation Centre (12 May 2024) https://www.ukbic.co.uk/white-paper-pathways-to-reduce-energy-con-
sumption-in-lithium-ion-battery-cell-manufacturing p.10
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Education & Training Discussion

Green Economy Transition: Workforce, Industry,
and Community

The transition to a green economy is a central
theme, emphasising the integration of sustainability
into workforce development, industry practices, and
community initiatives. Key points include:

» Apprenticeships and Practical Skills: The
importance of higher and degree apprenticeships
in integrating sustainability and carbon
accounting, with a focus on practical skills and
tacit knowledge. This is crucial for the transition
to a green economy.

+ Workforce Challenges: The scarcity of skilled
technicians and the impact of Al on professional
jobs highlight the need for continuous skill
development and adaptation. There is a growing
recognition of the value of trades and the
potential earnings for trade professionals in a
green economy context.

* Industry Readiness and Vocational Training:
The readiness of industries, especially in
battery manufacturing, to take on apprentices
is crucial. T-levels in the UK and school-based
apprenticeships in Australia underscore the

importance of vocational training, despite
challenges in finding industrial partners.
+ Technological Integration: Discussions

highlight the realistic perspectives on batteries,
the need for vocational training, and the emphasis
on workforce skills and training for a smooth
transition to sustainable practices.

Teaching and Learning Methodologies/
Technologies for Flexible and Remote Learning

The discussions emphasised innovative teaching
methodologies to support flexible and remote
learning, especially in technical fields. Key points
include:

+ Beyond Rote Learning: Criticism of the UK
education system for focusing on memorisation
rather than skill application, highlighting the
benefits of apprenticeships in providing hands-

on learning and developing practical skills.

* Teacher Professional Development:
Significant efforts in training teachers about
current manufacturing practices, including
the clean nature of modern industries like
battery manufacturing. A staged approach to
training helps teachers become confident and
knowledgeable.

* Flexible Learning Options: Development of
face-to-face courses with plans to convert them
into online formats to make education more
accessible. Practical insights and real-world
applications are integral to these courses.

» Continuous Engagement: Emphasis on building
upon previous knowledge in STEM education
and using innovative tools like STEM activities to
engage students early and sustain their interest
in technical fields.

Education, Government, and Industry
Collaborations

Collaboration between education, government, and
industry is essential to address the skills gap and
support the green economy transition. Key points
include:

» Collaborative Training Programs: Development
of programs like the introduction to battery
manufacturing course with input from various
stakeholders to meet industry needs.

» National Occupational Standards: Alignment
of apprenticeship programs with national
occupational standards in the UK to ensure
consistency and standardise training and
qualifications.

* Government-Funded Initiatives: Examples of
government-funded programs for transitioning
military personnel into civilian roles and
investment in facilities like the UK Battery
Industrialisation Centre (UK BIC).

* International Collaboration: Discussions about
replicating successful models like UK BIC in
other countries, highlighting the importance of
international collaboration in advancing industry
standards and practices.



Intelligence on the Future State of the Tertiary
Education Sector, Professional Development
Programs, and Recoghnition

The future of tertiary education and professional
development programs involves adaptability to
industry needs and technological advancements.
Key points include:

+ Adaptability and Transferable Skills: Teaching
skills that are transferable across different
industries to allow students to adapt to various
technologies and processes. Recognition of prior
learning and experience is crucial for career
transitions.

* Practical, Hands-On Learning: Programs
tailored to specific industry needs, with a focus on
practical, hands-on learning to ensure graduates
are job-ready and can contribute immediately to
their fields.

+ Continuous Professional Development:
Ongoing professional development to keep
educators and trainers updated with the latest
industry trends and technologies.

+ Evolving Educational Models: The necessity for
flexible and remote learning options, integrating
modern technologies and methodologies to meet
the changing needs of students and industries.

The synthesised discussions underscore the critical
intersection of green technology, flexible education
methodologies, and strong collaborative efforts to
prepare the workforce for a sustainable future.
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Figure 11. UK BIC 3

Peter Schreiner - VET Development Centre Fellowship

Energy Saving Trust-February 28
2024

Overview

The Energy Saving Trust is an independent
organisation dedicated to combating the climate
crisis. As a reputable authority on energy efficiency
and renewable energy solutions, their mission is to
advance a smart, decarbonised, and decentralised
energy system. Annually, they empower millions of
households to make informed energy decisions. The
Energy Savings Trust collaborate with governments
to implement transformative energy programs.
They also assist businesses in developing energy
efficiency strategies, conducting research, providing
assurance, and enhancing communications, toward
a sustainable future’®.

Digitising Consumer Engagement

The organisation emphasises the importance of
digitising its products and services to improve
consumer engagement. With a significant number
of staff providing phone advice, the focus is
shifting towards self-service options through online
solutions. This includes the development of tools
like Homewise, which helps individuals retrofit their
homes for better energy efficiency. The tool is being
commercialised for broader use by businesses and
consumers, offering detailed insights into energy-
saving measures.

Innovative Tools and Partnerships

To further its mission, the Energy Savings Trust
acquired Solstice, a tech development company,
which designs innovative tools to support energy
efficiency initiatives. The goal is to streamline
and prioritise the development of impactful tools
without competing with faster, more technologically
advanced entities. The organisation’s value lies in
the unique advice and insights it provides, backed
by the technological capabilities of its partners.

Global and Regional Projects

The organisation is involved in various international

16  Energy Saving Trust, ‘Who we are’, Energy Saving Trust (5 May 2024) https://energysavingtrust.org.uk/about-us/
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projects, such as working with IKEA on innovative
appliance solutions in Africa and leading energy
efficiency research in Europe. Domestically, the
organisation has expanded its focus from individual
consumers to infrastructure, collaborating with
institutions like the NHS, local authorities, housing
associations, and educational providers.

One-Stop-Shop Concept

A notable initiative is the one-stop-shop concept
for retrofitting existing homes. This comprehensive
service covers everything from initial desire to
retrofit, through planning, acting, and installation,
ensuring a seamless process for consumers.
This project is being piloted in the North of Tyne
Combined Authority and aims to extend to other
regions, potentially incorporating city strategies and
innovations in grid and solar energy integration.

Educational Initiatives and Skills
Development

The organisation is also focusing on education and
skills development. In Australia, units of competence
are being rolled out to train individuals in monitoring,
auditing, and reporting energy usage. These units,
part of the national training packages, are designed
to build the necessary skills for energy efficiency
reporting, crucial for meeting Scope 1, 2, and 3
emissions requirements. This training is supported
by government funding, making it accessible to a
broader audience.

Challenges and Opportunities

Several challenges were discussed, including
the need for regulatory drivers to enforce energy
efficiency measures and the difficulties in scaling
up technologies like heat pumps. The conversation
highlighted the importance of quality installation
and the impact of negative word-of-mouth when
installations are not done correctly. The organisation
is addressing this through partnerships with quality
assurance networks like Warmworks, ensuring high
satisfaction and effective implementation of energy-
saving technologies.

Behaviour Change and Incentives

Driving behaviour change is critical for achieving
energy efficiency goals. The organisation leverages
campaigns to debunk myths about technologies
like heat pumps and promote the benefits of solar
and wind power projects. Financial incentives
and regulatory measures play a significant role in
encouraging consumers to adopt energy-efficient
practices. Programs like Octopus Energy’s initiative
to reduce energy use during peak times exemplify
effective strategies for behaviour change. Shortages
highlighted around suitably qualified heat pump
installers.

Private Finance and Government Support

The discussion also touched on the role of
private finance in supporting the green agenda.
In Australia, the shift towards Labor government
policies has facilitated investments in renewable
energy technologies and infrastructure. The federal
government’s significant investments aim to drive
further private sector engagement, following models
like the U.S. Inflation Reduction Act.

Future Directions

The organisation is committed to expanding its impact
through innovative projects, robust partnerships,
and a strong focus on education and consumer
engagement. Future directions include scaling up
successful pilot projects, enhancing digital tools, and
continuing to advocate for regulatory measures that
support widespread adoption of energy efficiency
practices. Collaboration with international partners
and continuous learning from global best practices
will remain central to the organisation’s strategy.

Conclusion

This meeting focussed on sustainability the
Energy Savings Trust's approach to advancing
sustainability and energy efficiency. Through
digitisation, innovative tools, strategic partnerships,
and a focus on education, the organisation is poised
to lead significant changes in how consumers
and businesses approach energy use, ultimately
contributing to a more sustainable future.



STC Next, Rotterdam - 1 March
2024:

M

Figure 12. STC Rotterdam

Introduction and Overview

+ Brief introduction to STC Global and STC Next,
highlighting their roles and operations.

+ Explanation of STC’s public and private structure,
emphasising the educational and training
services provided and international branches and
collaborations.

Facility and Program Details

+ Overview of the educational facility, including
various floors dedicated to different levels of
students.

» Description of training programs offered in
sectors like offshore wind, maritime shipping,
logistics, and petrochemical industries.

* Overview of the Global Wind Organisation (GWO)
accredited training programs and the unique
facilities, including a training ship and simulators.
As the world leader in this area, including sea
survival.
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Training and Collaboration Opportunities

» Discussion on the potential for partnership in
providing Global Wind Organisation training,
especially in regions with growing offshore wind
industries like Newcastle, Australia.

» Description of the Transport Chain Simulator
developed by STC Next and its potential licensing
for use in other regions.

» Emphasis on the integration of industry demands
with educational offerings to ensure students are
job-ready upon graduation.

Operational Structure and Funding

» Detailed explanation of the operational structure,
including the separation between public and
private sectors within the STC group.

» Description of the funding mechanisms, including

government subsidies and private sector
collaborations for training programs.
Innovative Training Approaches
. Highlight of STC Next’'s innovative training

methods, such as the use of simulators for
practical learning and the logistics lab for hands-on
experience.

» Discussion on the integration of digitalisation,
sustainability, and efficiency in training programs
to keep up with industry trends.

Potential Areas of Interest for
Collaboration

* Focus on the Global Wind Organisation safety
courses and the Transport Chain Simulator as
key areas of interest for collaboration.

* Mention of possible partnership models to
establish accredited training facilities in Australia
to support the growing offshore wind sector.

The meeting concluded with an agreement to
share further information and explore potential
collaborations in the identified areas of interest.
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05

Personal, professional, and
sectoral Impact

Personal Impact

On a personal level, the Sustainability Fellowship
has been a deeply impactful experience for the
Fellow. Engaging with both local and international
stakeholders has cultivated a comprehensive
understanding of the interconnectedness of global
ecosystems and human activities. Collaborating
with experts and peers from diverse backgrounds
has expanded the Fellow’s perspectives and
promoted a more inclusive and integrated approach
to environmental problem-solving.

Even the experience of commuting to meetings and
events in Europe with local workers and community
members immersed the Fellow into the richness and
diversity of their respective cultures. Throughout the
fellowship period, the Fellow was treated hospitably
and with kindness, leading to the free exchange
of knowledge. New connections were made, and
existing connections were strengthened. It has
ignited a personal commitment to sustainability and
to motivate connections to implement eco-friendly
practices in their everyday lives and advocate for
sustainable initiatives.

Professional Impact

Participating in this program has provided the Fellow
with the opportunity to delve into the complexities
of sustainability practices and understand their far-
reaching global implications. Through immersive

workshops, industry visits, and meetings, the Fellow
has acquired practical and interpersonal experience
in addressing environmental issues, gaining insights
into the interplay between economic development,
environmental preservation, and social justice.

The program has instilled a deeper awareness of
environmental challenges, specifically in energy
storage technologies and their role in realising net
zero emissions. Over the course of the program, the
Fellow built constructive connections with Australian
and international government and industry
stakeholders. Connections have been established
with energy providers, researchers, government
agencies, industry bodies, and industry in Australia.
International connections have been initiated with
government, BESS manufacturers, the tertiary
education sector across Europe, and research
facilities.

At the start of the program, the Fellow delved into
Australia’s energy transition and the enabling
technologies supporting this evolution. Initially
researching local developments in this area provided
a foundation for the Fellow to build upon, toward an
international context. Research was undertaken
through the following methods: gathering and
reading salient literature; attending and presenting
at events; meeting with industry stakeholders,
individually and collectively; conducting industry
surveys. Local research also resulted in securing



international connections to support the Fellow’s
international activities.

Attendance at oversees events and meetings
extended the context and application of the Fellow’s
professional and technical skills. The Energy Storage
Summit, covered a range of new technologies,
terms, and the structure of the European Energy
Market. The Fellow had the opportunity to network
with industry leaders, innovators, and policymakers,
which broadened understanding of the global energy
landscape and its challenges. This experience has
equipped the Fellow with current knowledge that
can be applied to future projects, particularly in the
areas of BESS and LDES.

The meeting with the Education and Training
Foundation, VET, and higher education stakeholders,
afforded the opportunity to discuss and explore best
practices in sustainability education and workforce
development. This interaction not only expanded
the Fellow’s professional network but also provided
practical strategies for incorporating sustainability
principles into educational curricula. The Fellow is
now better prepared to contribute to the development
of educational programs that emphasise the
importance of sustainable practices.

Spending a day at UK BIC was a transformational
experience that deepened the Fellow’s technical
knowledge of battery manufacturing and innovation.
First-hand experience was gained with the latest
technologies, processes, and innovations of battery
industrialisation. These will be instrumental to future
endeavours in the energy storage sector. This
visit developed the Fellow’s professional ability to
contribute to projects focused on advancing energy
storage solutions and battery cell manufacturing.

Engaging in discussions with the Chief Operating
Officer and Digital Transformation Lead at the Energy
Saving Trust developed personal insights into the
operational strategies and impactful initiatives
focused on energy efficiency and conservation. This
interaction led to a greater understanding of the
intricacies in implementing national energy-saving
projects and the critical role of policy and community
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engagement in driving sustainability. The knowledge
and perspectives gained from this meeting have
equipped the Fellow with the tools to design and
manage effective energy efficiency programs,
contributing to the reduction of energy consumption
and the promotion of sustainable practices in their
professional work.

STC Next, a hub for innovation in sustainable
transport and logistics, was an informative
experience. It included a tour of their state-of-the-art
technologies and strategies aimed at reducing the
environmental impact of transportation and logistics
operations. Interacting with experts and observing
innovative projects firsthand enhanced technical
knowledge and practical insights into the application
of sustainable practices in these sectors. Moreover,
the meeting expanded the Fellow’s knowledge of
global approaches to renewable energy technology
education and training.

These experiences have extended the Fellow’s
professional knowledge and skills in communication,
distilling data and information, energy efficiency,
energy storage systems, and sustainable
transportation. They have provided the Fellow
with valuable knowledge, practical skills, and an
expanded network, enabling the ability to drive
meaningful sustainability initiatives and contribute
to the broader goal of environmental stewardship in
the Fellow’s current and future career directions.

Organisational Impact

As a member of the industry innovation team
within TAFE NSW, the Fellow works within a team
of industry specialists representing the various
industry sectors of NSW. This role engages closely
with industry and government supporting technology
advances and policy directions. Foremost over the
last few years has been the transition toward net
zero, its enabling technologies, and the associated
workforce development demand.

The industry innovation team at TAFE NSW has
supported state government programs to fund
micro credentials and broader renewable energy
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initiatives. This has included skills training for Zero
Emission Buses'. The mechanism for engaging
with industry and stakeholders has been through
Industry Collaboration Reference Groups (ICRG)
to ascertain sector based, current and future skill
needs.

In the context of this Fellowship, an energy storage
ICRG meeting was held in November 2023 prior to
the international component of the fellowship. The
meeting also incorporated a survey for participants
who wished to provide further comment or respond
if they were unable to attend the meeting. At an
organisational level, the Energy Storage ICRG
established a stakeholder base and a shared
understanding of energy storage industry workforce
development needs. Ongoing Energy Storage ICRG
meetings will be held to inform TAFE NSW on the
evolving workforce needs of this industry.

Sectoral Impact

As organisational points of contact, TAFE NSW
industry innovation specialists liaise directly with
respective Jobs and Skills Councils (JSCs). In their
remit, 8JSCs will pinpoint the skills and workforce
requirements for their respective sectors, outline
career pathways across educational domains,
create modern VET training products, and foster
collaboration between industry and training providers
to enhance training and assessment practices. They
also serve as a hub for insights on issues impacting
their industries. Each JSC collaborates closely with
Jobs and Skills Australia, utilising its workforce
analysis and projections to strategically plan for
their industry sector, ensuring a unified approach to
addressing skill shortages.

In the capacity as an industry innovation specialist
for manufacturing and engineering, the Fellow
engages with the Manufacturing Industry Skills
Alliance (MISA) JSC and consulted with them as
part of the fellowship research. This collaboration
aims to integrate sustainability practices, particularly

in energy storage, into manufacturing processes
and workforce development. By focusing on the
intersection of energy storage and manufacturing,
the Fellow seeks to promote the adoption of
sustainable technologies that enhance efficiency
and reduce environmental impact.

Through collaboration with MISA JSC, and other
relevant JSCs, the Fellow will devolve insights
on energy storage solutions into manufacturing
practices. This includes developing training
programs that enable sovereign energy storage
manufacturing. Notably, the learning and connection
with UK BIC has identified key skills clusters to
accelerate sovereign capability in this technology,
including:

1. Material Science and Chemistry:

* Understanding of electrochemical principles

* Knowledge of materials used in battery cells
(e.g., lithium, cobalt, nickel)

» Skills in handling and processing raw materials
2. Manufacturing Processes:
» Proficiency in electrode production (coating,

drying, calendering)

» Skills in cell assembly (stacking, winding,
electrolyte filling)

« Familiarity with formation and aging processes

» Laser welding
3. Quality Control and Testing:
» Ability to conduct electrochemical testing and

performance analysis
» Skills in using testing equipment (e.g., cyclers,
impedance spectrometers)

* Knowledge of quality standards and safety
regulations

17  TAFE NSW, ‘Accelerate your Electric Vehicle know how - Electric Vehicle Training Solutions for the Bus Industry’, TAFE NSW (18 May
2024) https://www.tafensw.edu.au/documents/60140/1073992403/TAFE-NSW-EV-Training-Solution.pdf
18 Australian Government, ‘Jobs and Skills Councils’ Department of Employment and Workplace Relations (18 May 2024) https://www.dewr.

gov.au/skills-reform/jobs-and-skills-councils



4. Automation and Machine Operation:
» Operation and maintenance of manufacturing
equipment

* Understanding of automation systems and
robotics in production lines

* Troubleshooting and maintenance  of

production machinery
5. Data Analysis and Process Optimisation:

« Skills in data collection and statistical analysis

+ Ability to analyse production data to identify
inefficiencies

* Knowledge of process optimisation techniques
(e.g., Six Sigma, Lean Manufacturing)
6. Safety and Environmental Compliance:
* Understanding of safety protocols for handling
hazardous materials

+ Knowledge of environmental regulations and
waste management

» Skills in implementing and maintaining safety
standards

7. Technical Communication and Documentation:

+ Ability to read and interpret technical drawings
and specifications

+ Skills in documenting processes and
maintaining production records

» Effective communication with cross-functional
teams (engineering, quality, maintenance)

These skills are essential for ensuring the efficient
and safe production of high-quality battery cells,
contributing to the advancement of energy storage
technologies.
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To support sectoral knowledge and skills in
battery manufacturing, the Fellow is discussing a
collaboration with UK BIC to offer their course '®
‘Introduction to Battery Manufacturing’ online in
Australia. This is currently only offered in the United
Kingdom. Moreover, further collaboration with UK
BIC includes their development of an apprenticeship
in battery manufacturing.

19  United Kingdom Battery Industrialisation Centre, ‘Introduction to Battery Manufacturing’ United Kingdom Battery Industrialisation Centre
(12 May 2024) https://www.ukbic.co.uk/introduction-to-battery-manufacturing
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Recommendations and

Considerations

Australia is well placed to leverage its rich reserves
of critical minerals by promoting investment in
secondary manufacturing, it can establish a robust
domestic battery manufacturing industry. This
approach not only reduces reliance on imported
batteries but also harnesses local resources, drives
economic growth, supports the global transition to
sustainable energy solutions, and potentially leading
to export opportunities. A compelling scenario for
our future, to realise both net zero objectives and a
skilled manufacturing workforce.

The following section delineates recommendations
based on the applied research undertaken through
the Sustainability Fellowship:

Energy Storage and Manufacturing
Supply Chain

1. Development of Domestic Battery Manufacturing:

* Leverage Australia’'s substantial reserves of
critical minerals to establish domestic lithium-
ion battery manufacturing capabilities.

* Promote investments in secondary
manufacturing to reduce reliance on imported
batteries and harness local resources.

2. Workforce Development:

* Address the Australian component of the
projected global workforce demand of 4

million in the energy storage sector by creating
targeted education and training programs.

« Develop micro-credentials and upskilling
programs, particularly in high-purity mineral
processing and advanced manufacturing
roles.

3. Specialised Skills Training:

» Focus on training specialised roles, including
chemical engineers and technicians with
digital skills in Al and advanced processing
techniques.

« Ensure regional and state-specific training
initiatives align with local industry needs,
such as New South Wales’ plans for battery
production and recycling.

* Training programs on advanced battery
manufacturing processes; including material
coating, robotics and automation, and
materials science.

4. Energy Storage Technologies:

* Encourage research and development in
various energy storage technologies, including
thermal energy storage, compressed air
energy storage, flow batteries, and hydrogen.

* Support industry standards and innovations
like the European battery passport to enhance
battery lifecycle performance and recycling.



Education and Training Programs

1.

Integration of Green Skills:

Incorporate sustainability skills into
educational curricula, recognising informal
learning experiences and creating formal
systems to credit these skills.

Develop higher-level qualifications (AQF 4-7)
in green skills apprenticeships to provide clear
progression pathways.

2. Flexible and Remote Learning:

Emphasise lifelong learning and the integration
of flexible, remote learning methodologies to
support diverse learning needs.

Address digital poverty to ensure equitable
access to technology and internet connectivity
for remote learning.

3. Collaboration with Industry and Government:

Expand initiatives to develop STEM skills
in primary and secondary education by
promoting, popularising, and curating career
paths for battery technology and renewable
energy technologies, with a focus on including
inadequately represented groups.

Foster collaboration between education
providers, industry, and government to align
training with industry needs, particularly in
green and digital sectors.

Advocate for better funding and policy support
for adult education and lifelong learning.

4. Professional Development for Educators:

Focus oncontinuous professional development
for educators, integrating new technologies
and teaching methodologies to keep pace with
industry advancements through the inclusion
international partners like UK BIC and STC
Next.

Promote  practical, hands-on learning
experiences including industry placements to
ensure graduates are job-ready.

Peter Schreiner - VET Development Centre Fellowship

Organisational and Sectoral Impact

1. Stakeholder Engagement and Collaboration:

» Continue to engage with Industry Collaboration
Reference Groups (ICRGs) to gather insights

and address evolving workforce needs.

« Develop training programs that

incorporating insights from
collaborations like the UK BIC.

2. Policy and Funding Advocacy:

» Advocate for government policies and funding
renewable energy

programs that support
initiatives and workforce development.

» Highlight the importance of micro-credentials
emerging

and specialised training for
technologies.
3. International Collaboration:
* Build international partnerships

practices from global leaders.

» Explore opportunities for offering international
training programs in Australia, such as the UK
BICs ‘Introduction to Battery Manufacturing’

course.

4. Addressing Workforce Challenges:

» Develop strategies to address workforce
supply and demand, particularly for critical
advanced

roles like electricians and
manufacturing technicians.

* Promote unified public messaging around
skills and job roles and develop workforce

databases to support talent attraction.

enable
sovereign energy storage manufacturing,
international

to scale
up battery technologies and integrate best
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Summary

The Sustainability Fellowship has provided valuable
insights into the energy storage, manufacturing
supply chain, and education and training programs
both in Australia and internationally. Key conclusions
include:

1. Significant Potential for
Manufacturing:

Domestic Battery

+ Australia has the resources and potential
to develop a robust domestic battery
manufacturing industry, reducing reliance on
imports and creating local jobs.

2. Critical Need for Specialised Skills and Training:

* Addressing the skills gap through targeted
education and training programs is essential
for supporting the energy storage sector and
aligning with global workforce demands.

+ Skill shortages in heat pump installers for
water and space heating pervasive in Europe.
Will extend to Australia in future and support
electrification.

3. Importance of Green Skills and Flexible Learning:

* Integrating sustainability skills into educational
curricula and promoting flexible learning
methodologies are crucial for preparing the
workforce for a green economy.

4. Collaboration and Policy Support:

» Collaboration between education providers,
industry, and government is vital for aligning
training with industry needs and supporting
the green economy transition.

» Advocacy for better funding and policy support
is essential for enhancing workforce readiness
and promoting sustainable practices.

5. International
Transfer:

Partnerships and Knowledge

* International collaborations, such as those
with the UK BIC, provide valuable insights
and opportunities for scaling up energy
storage technologies and training programs in
Australia.

Overall, the fellowship has equipped the Fellow
with the knowledge, skills, and network to drive
meaningful sustainability initiatives and contribute
to the broader goal of environmental stewardship in
their career.

Notably, on May 14, 2024, ?°as part of Commonwealth
efforts to support Australian manufacturers in
achieving net zero, over $500 million is being
invested to launch the Battery Breakthrough
Initiative, aimed at enhancing Australia’s battery
manufacturing capabilities. This investment will
enable Australian industries to maximise the value
of natural resources, diversify global battery supply
chains, and aid the global transition to net zero.
Additionally, it will complement the Government’s
substantial investments in critical minerals, which
include a new production tax credit and further
exploration of promising regions.

20 The Hon Ed Husic Minister for Industry and Science, ‘Industry, science and technology powering a Future Made in Australia’, The Hon
Ed Husic Minister for Industry and Science (3 June 2024) https://www.minister.industry.gov.au/ministers/husic/media-releases/indus-
try-science-and-technology-powering-future-made-australia#:~:text=Investing%20more%20than%20%24500%20million,global%Z20transi-

tion%20t0%20net%20zero



07

Conclusion

This fellowship focused on investigating local
and international energy storage technologies
and the associated job roles and skills within the
manufacturing supply chain, aiming to support
sovereign energy storage manufacturing capability,
a critical component in realising net-zero emissions
targets globally.

The Fellow’s applied research approach included
industry consultations, seminars, and facility tours,
culminating in this final report. This fellowship,
explored the current state of energy storage
technologies, identified key challenges, and
developed strategic recommendations to address
workforce development needs. The research was
driven by the need to align Australia’s manufacturing
capabilities with the demands of a rapidly evolving
global energy storage sector.

One of the key findings of the fellowship was the
significant global shortage of skilled workers in
the energy storage manufacturing sector. This
shortage is projected to widen as the industry
grows, emphasising the urgent need for targeted
education and training programs. Additionally, the
research highlighted specific skills gaps, such as
advanced electrical engineering, materials science,
and electrochemistry, which are not sufficiently
emphasised in current educational programs.
Geographic disparities in the distribution of training
programs further exacerbate accessibility issues,
particularly for rural populations. Moreover, the
sector shows a lower level of diversity compared to
other industries, necessitating inclusive recruitment
and retention strategies.

Peter Schreiner - VET Development Centre Fellowship

The impact of the fellowship was multifaceted.
On a personal level, the experience was
profoundly transformative, deepening the Fellow’s
understanding of environmental issues and fostering
a commitment to driving change. Professionally, the
fellowship has significantly expanded professional
networks and provided access to cutting-edge
research in battery cell manufacturing technologies.
It also led to an awareness of global market
dynamics and competitive approaches in energy
storage. Sectorally, consultation with tertiary
education providers and stakeholders in Australia
and Europe extended the Fellow’s knowledge and
connections with vocational education and training
leaders. The fellowship facilitated insights into
skilling requirements and potential partnerships that
may locally draw on international best practices.

Engagementin this fellowship culminated in strategic
recommendations. These include the development
of specialised courses and certifications in energy
storage technologies within both vocational and
higher education sectors. It advocates for stronger
industry-academia partnerships to ensure curriculum
relevance and provide practical experience.
Additionally, government-funded incentives are
recommended to encourage businesses to invest in
training programs and apprenticeships. Increasing
outreach efforts to underrepresented groups and
rural communities is also crucial to broaden the
potential workforce pool.

Addressing these workforce challenges is essential
for building workforce capability and innovation
in the energy storage manufacturing sector.

33
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Implementing these recommendations will equip
the workforce with the necessary skills, improve
job accessibility, and enhance diversity within the
sector. This strategic approach will contribute to the
resilience and competitiveness of the global energy
storage industry.

In conclusion, the Sustainability Fellowship has
provided crucial insights and actionable strategies for
advancing energy storage manufacturing, workforce
development, and the net zero emissions trajectory.
By leveraging these findings, stakeholders can drive
progress towards a sustainable and efficient energy
future. This initiative reinforces Australia’s role in
renewable energy and advanced manufacturing,
ensuring the nation is onboard with this vital
transition.
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2023 VDC Sustainability Fellowship for VET Practitioners
Education & Training Foundation Roundtable

Discussion guide

February 22.2024
OVERVIEW

The VDC Sustainability Fellowship for VET Practitioners [travel] looks 1o support and enhance sustainable
practices in the Vocational Education and Training sector. This involves researching what innovations are
occurring overseas and what products, services or processes are being adopted to generate long term social
and environmental benefits.

This Fellowship involves travelling abroad to research new skills and best practice in areas such as clean and
alternative energy, upcycling, recycling, innovative technologies and sustainable processas and procedures
atc, then disseminate the findings to the Australian VET sactor upon return.

My research will focus on workforce development practices in energy storage technologies including lithium-
ion and flow batteries. The intention is to learn from international cell manufacturers and gain an
understanding of the various cccupational roles within these organisations. To also discover skills and
knowledge required to suppart the future production and storage of renewable energy in Australia.
Including:

VET workforce capability in the green gconomy
STEM wiorkforce attraction

Higher apprenticeships

Existing worker transition

Digitisation

Continuing professional development
PURPOSE OF MEETING

To share best practice examples on how the tertiary education and training sector professionally supports its
workforce, industry, and community in the context of the green economy. To make connections with
international tertiary education and training stakeholders.

THE MEETING
A few things to note:

- & ® ® ® &

#*  This discussion will take up to 3 hours. The discussions are intended to be semi-structured and free
flowing, based around the prompt questions that follow in Discussion Areas

*  The session will be transcribed on M5 Teams and notes taken as we speak, to support with the

analysis
= Discussion area guestions will also be indluded within an M5 Form
FURTHER INFORMATION

For mare information on this research, please contact Peter Schreiner;

= Primary: peter.schreiner@tafensw.edu au f Secondary: anton.schreiner@gmail.com
s Primary. +61 405 789 411 / Secondary +61 419 337 375
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DISCUSSION AREAS/QUESTIONS

Green economy transition: workforce, industry, and community

L
2.
3.
4.

STEM area attraction programs
Teacher professional development
Transitioning industry worker skilling

Relevant apprenticeship programs including higher apprenticeships

Teaching and learning methodologies/technologies deployed to enable flexible and remote learning

5.

Addressing knowledge (and skills)

6. Optimising physical equipment usage
7.
8. Skill recognition

Validity of assessment

Education, government, and industry collaborations

9.

Industry engagement approaches

10. Workforce attraction strategies

11. Lifelong learning

12. Coliaboration between the VET and Higher Education sectors

Intelligence on the future state of the tertiary education sector, professional development programs and
recognition

13. Where do you see your sector heading in the next 5 - 10 years?
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