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This webinar is being recorded
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Microphone off, camera on Audio Video
Rename yourself to “Name, Organisation”

We will use Slido for the Q&A Session. Make sure to write
your questions and vote for your favourites!
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RGl is a unique collaboration of NGOs and TSOs.

We engage in an energy transition ecosystem of actors and promote fair, transparent, sustainable
grid development to enable the growth of renewables to achieve full decarbonisation in line with the
Paris Agreement.
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_OUR WORK
d

As a solutions-driven organisation with focus on the electricity infrastructure implementation,
we foster knowledge exchange, discussions on the needs of grid infrastructure, and best
practices sharing within three dimensions:

GRIDS ENERGY SYSTEMS ENERGY NATURE ENERGY SOCIETY
We enable discussions on how We ensure energy systems both We include and engage
to model, plan and onshore and offshore are citizens, civil society and
implement decarbonised and developed in coherence with policymakers on strategies
optimised clean energy nature and biodiversity, towards full decarbonisation,
systems, including different promoting mitigation, building capacity on the role of
voices in the process. enhancement and restoration grids within the energy
transition.

Measures.
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As we accelerate the energy transition, Average annual investment in transmission by region and scenario, 2023-2050
more electricity grids will be needed to STEPS APS NZE
connect renewable energy sources to the g ® SOther EMDE
.. . . . <
communities and industries using them. g 250 =China
5 200
= DAdvanced
[ia] 150 economies
100
50
0
2023 2030-40 2040-50 2030-40 2040-50 2030-40 2040-50
|IEA. CC BY 4.0.

Notes: STEPS = Stated Policies Scenario; APS = Announced Pledges Scenario; NZE = Net Zero by 2050 Scenario. Other
EMDE = emerging market and developing economies other than China.



https://www.iea.org/reports/building-the-future-transmission-grid

ALLENGES OF

As we accelerate the energy transition,

more electricity grids will be needed to
connect renewable energy sources to the
communities and industries using them.

However, this also increases the demand
for grid components and equipment as
we accelerate infrastructure deployment.

Renewables (4
Grid Initiative

Average annual capacity additions and replacement per region in the Announced
Pledges and Net Zero Emissions by 2050 scenarios, 2023-2040

Cable lines Transformers

2023 2023

Advanced

2024-40 APS

Advanced
economies

2024-40 APS

2023 2023

EMDE
EMDE

2024-40 APS 2024-40 APS

100 200 300 400 500 05
Thousand km w

@Capacity addition  @Replacements NZE 2024-2040

IEA. CC BY 4.0.
Note: NZE = Net Zero by 2050 Scenario.



https://www.iea.org/reports/building-the-future-transmission-grid

CHALLENGES OF

To produce these components, critical
raw materials and manufacturing
capacity will be required.

The energy transition is a materials
transition. Our dependence has now
shifted from fossil fuels to technologies,
manufacturing and materials.

Transformer number
200

150

170
102
100
50 61
0

2025 2026 2027 2028 2029 2030
year

Table 3 — Material intensities in tonnes per trans-
former for 400/100 kV step-down transformer.

Material Material intensity [t/trans-
former]
Steel 180
Silicon steel (core) 130
Unspecified (tank) 50
Copper 45-50
Oil 80

Source: JRC analysis based on [8]

Renewables (4
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JRC, 2025


https://publications.jrc.ec.europa.eu/repository/bitstream/JRC143190/JRC143190_01.pdf
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100% -
Material extraction and I I

processing accounts for over 60%
Climate Climate  PM health Water  Biodiversity Biodiversity  Value Workforce

80% A

60% A

o |

20% A

of global climate change impacts
including land use change.

Global share in 2022 (%)
o
N
i

impacts impacts impacts stress loss loss added
(method (inc (land) (freshwater

GRO 2019) land use eutrophicat.)

change)

\ v J \ v J H_/ N ~ )\ > Y
Climate Pollution Water Biodiversity Economic
change loss Impacts

Sector W Biomass M Fossil resources
grouping [l Metals I Remaining economy
B Non-metallic minerals Households

Global Resources Outlook 2024


https://www.pac-scenarios.eu/fileadmin/user_upload/Files_RGI/Event_material/20240626_ExpWS_Closing-the-circle/7_Closing_the_Circle_Workshop_Systemic.pdf
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Material extraction and
processing accounts for over 60%
of global climate change impacts
including land use change.

[
o

Climate impacts [Gt C0,-eq/capita]

w
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From a socioeconomic
perspective, material scarcity can
exacerbate existing inequalities

between world regions,
specifically related to material

distribution between the Global
M Food M Built environment [ Energy: electricity used in homes [l Public mobility Household fuel use: heating (energy) and private mobility
N ort h an d S out h . M clothing [l Education [ Water, sewage, health | Other
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biodiversity loss (land
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R
Source: International Resource Panel, Global Resources Outlook 2024 (https://www.resourcepanel.org/reports/global-resources-outlook-2024) p:::;"ce



https://www.pac-scenarios.eu/fileadmin/user_upload/Files_RGI/Event_material/20240626_ExpWS_Closing-the-circle/7_Closing_the_Circle_Workshop_Systemic.pdf
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Average lead time for large power transformers, 2021-2024

g
=
Transmission components are facing higher 200 SLaed tine
costs and longer lead times. This delays oo
projects, while also impacting the 100

affordability of the energy transition.

2021-22 2023-24

IEA. CC BY 4.0.
Source: Analysis based on |[EA Survey 2024.
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Average lead time for large power transformers, 2021-2024

g
=
Transmission components are facing higher 200 BLoad e
costs and longer lead times. This delays oo
projects, while also impacting the 100
affordability of the energy transition.

Source: Analysis based on |EA Survey 2024.

Globally, since 2021, average transformers
lead times almost doubled. And prices

Power transformer and cables price index in real terms (2018 USD), 2018-2024

increased by around 75% since 2019. _ 250
7
= |
® 200
8
§ 150
‘»
'E 100
50
2018 2020 2022 2024
———Cable -~——Power Transformer
IEA. CC BY 4.0.
Note: Analysis based on cable auctions >320 kV (excluding submarine) and IEA survey for underground cables.
IEA, 2025

Source: IEA Survey 2024.
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High material prices are one of the main Price index for key materials: GOES, copper and aluminium, 2021-2025
causes. For large power transformers, raw

materials account for more than 50% of 200

Price index

GOES
the total cost.
= Aluminium

100 ~———Copper
Among raw materials, the volatility in the
costs of copper, aluminium, and oriented

electrical steel (GOES) has contributed to 2021 202 203 204 2025
the cost surge in transmission components. IEA. CC BY 4.0,

Source: IEA analysis based on data from Bloomberg, T&D Europe, Federal Reserve Economic Data.
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Strong competition between sectors
and technologies, as well as geopolitical
competition between world regions,
raises even more concerns.
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Average annual investment in transmission by region and scenario, 2023-2050

§ DOther EMDE
o
8
[a] BChina
]
g DAdvanced
o economies
2023 2030-40 2040-50 2030-40 2040-50 2030-40 2040-50
IEA. CC BY 4.0.

Notes: STEPS = Stated Policies Scenario; APS = Announced Pledges Scenario; NZE = Net Zero by 2050 Scenario. Other
EMDE = emerging market and developing economies other than China.
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Strong competition between sectors
and technologies, as well as geopolitical
competition between world regions,
raises even more concerns.

While the assembly and manufacturing
stages for clean technologies are mostly
secured in Europe, manufacturers
supply for global markets.
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Increase in power transformer order backlog in selected manufacturing companies,
2020-2024

45%

YoY growth

30%

15%

2020 |_mz1_| 2022 2023 2024

-15%

IEA. CC BY 4.0.
Note: YoY = year-on-year. Based on order backlogs of Hitachi Energy, Schneider Electric, Siemens Energy, GE Vermova
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https://renewables-grid.eu/app/uploads/2024/07/3-Closing-the-Circle-Workshop_JRC.pdf
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Implementing measures of circularity in
energy infrastructure can reduce
environmental pressure, increase the
security of supply, and provide societal
benefits.

Beyond recycling, circular strategies must
incorporate resource optimisation,
infrastructure efficiency and asset lifetime

extension.
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e Promote sustainable sourcing, including CO,
reduced sourcing and closed-loop strategies

e Engage in on-the-ground corporate
sustainability projects and partnerships

e Improve the efficiency of mineral and
metallurgical processing, especially for
minor metals

A=k, END-OF-LIFE (EOL)

agreements with credible

e Establish partnership 4
recycling companies

e Ensure traceability
of EOL components
to avoid improper
treatment, sorting and

downcycling

e Extend EOL of existing
infrastructure where possible

@ OPERATION

e Apply predictive maintenance of assets

e Form in-house or close relationships for repair services

e [ncrease transmission efficiency of existing
infrastructure through technological advancements
and energy system adjustments

Renewables (4
Grid Initiative

DESIGN ,/g

e Implement life cycle thinking when designing grid
components to optimise resource use and enhance
sustainability throughout their entire lifespan

e Promote technological innovation to reduce

material intensity
e Design products with emphasis on
pﬁ repairability, availability of spare parts, ease

of maintenance, and simple disassembly

e Replace or reduce materials with the
highest impact

PROCUREMENT _ﬁ

e Introduce circularity criteria
in procurement to reduce
environmental & social footprints
- e.g. reusability, repairability,
recyclability

e Use a life-cycle approach for procurement
decision-making

Fraxik:
@j J

MANUFACTURING Ko

e Use of Material Flow Analysis to identify material
hotspots of manufacturing processes

e Implement innovative manufacturing technologies to
reduce emissions and enable higher integration rates of
secondary resources in industrial processes

e Encourage suppliers to share products’ life cycle data to
optimise upstream & downstream supply chains
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Bringing stakeholders together, we have discussed possibilities and explored the challenges and possibilities of
incorporating circularity within energy systems and grid supply chains.

24 October December 25 September 06 November
2024 2024 2025 2025
. * g >
e 34

R4 STATEMENT o
Circular Economy Act

vt ¥
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November 2025

Expert Workshop Webinar Factsheet Expert Workshop RGI Statement on the
Closing the Circle Wired for Circularity Summarising Powering Security Circular Economy Act
w/ IRENA, JRC & RTE findings with ICA Europe

More information More information More information More information More information



https://renewables-grid.eu/resources/expert-workshop-closing-the-circle/
https://renewables-grid.eu/resources/webinar-wired-for-circularity/
https://renewables-grid.eu/resources/factsheet-wired-for-circularity/
https://renewables-grid.eu/resources/expert-workshop-powering-security/
https://renewables-grid.eu/resources/expert-workshop-powering-security/
https://renewables-grid.eu/resources/statement-circular-economy-act/
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To create awareness on potential solutions and dive
deeper into the multiple perspectives within this topic,
RGl is organising the Webinar Series under our Activity
‘Resilient & Optimised Power Grids’

This is the third session, and more webinars will be held
next year — stay tuned for more info!

Renewables @
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Ghazi Kablouti
Global Portfolio Sustainability Lead (Transformers)
Hitachi Energy
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Lara Mertens
Expert - Sustainability
Elia Transmission Belgium
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LET S KEEPVIN TOUCH!

é': Sign up for RGI’s newsletter to stay updated

renewables-grid.eu/newsletter

Presentations and recording will be available
——— o0oh our website

Webinar series will continue next year,
reach out with your inspiring practices
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