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Commentaires de présentation
Rise of batteries…and renewable energies – a new form of energy dependency. The dependency of the European Union (EU) on energy imports, particularly of oil and more recently of gas, forms the backdrop for policy concerns relating to the security of energy supplies. 
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Volatile raw material prices have a huge impact on the profit margins of manufacturers. Copper, nickel, aluminium, steel, iron, and oil comprise nearly 60%–65% of the total transformer cost, where copper accounts for 18%–27% and steel accounts for 22%–24% of the material cost. Most OEMs import or procure the raw materials locally. Any increase in the prices of these raw materials is directly proportional to transformer prices.


Higher transmission investments, new generation plants, increasing government capital expenditure in the power sector, and new interconnections and grid establishments are driving demand for power transformers. Transformers in Europe and North America are 25 years old and some are even 40 years old and still in operation. Developed countries such as Europe, America, and Australia-New Zealand are expected to experience higher demand for transformer replacements due to ageing of old electricity generation, transmission, and distribution equipment. 
•Standards based on energy efficiency in Europe and the United States, China, and India are expected to increase demand for efficient electricity equipment and power transformers. 

Competition exists from Chinese and South Korean participants entering the market. They sell transformers at half the price compared to that of the competitors. 


Analysis approach

e Supply chain steps
identification

Sources

e Data source search and
selection

Analysis

e Supply shares calculation
along the value chain

Raw Processed

Statistical sources (e.g. Statista, Europages, GWEQC),
market/consultancy reports, commercial
(companies) websites, associations reports and web
sites (World Steel Association, EWEA etc.), published
JRC studies, CRM 2017, USGS etc.

> Raw > Shares calculated based on the 3 main
AR suppliers per material from CRM 2017

(or USGS)
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materials Shares calculated based on sales,
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Volatile raw material prices have a huge impact on the profit margins of manufacturers. Copper, nickel, aluminium, steel, iron, and oil comprise nearly 60%–65% of the total transformer cost, where copper accounts for 18%–27% and steel accounts for 22%–24% of the material cost. Most OEMs import or procure the raw materials locally. Any increase in the prices of these raw materials is directly proportional to transformer prices.


Higher transmission investments, new generation plants, increasing government capital expenditure in the power sector, and new interconnections and grid establishments are driving demand for power transformers. Transformers in Europe and North America are 25 years old and some are even 40 years old and still in operation. Developed countries such as Europe, America, and Australia-New Zealand are expected to experience higher demand for transformer replacements due to ageing of old electricity generation, transmission, and distribution equipment. 
•Standards based on energy efficiency in Europe and the United States, China, and India are expected to increase demand for efficient electricity equipment and power transformers. 

Competition exists from Chinese and South Korean participants entering the market. They sell transformers at half the price compared to that of the competitors. 


Raw Materials Information System (RMIS)
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Renewable energy — Wind & PV value chain

) Processed Renewable

Al, Cu, Pb, Nd, Pr, Nd-based powder/

Dy, B, Mn, Ni, Cr, magnet, steel, CFC, Wind turbines
Fe, Mo, Nb, Ag, Zn, solar grade Si PV panels
Ga, Se, Te, Cd, In,

Si, Sn
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Volatile raw material prices have a huge impact on the profit margins of manufacturers. Copper, nickel, aluminium, steel, iron, and oil comprise nearly 60%–65% of the total transformer cost, where copper accounts for 18%–27% and steel accounts for 22%–24% of the material cost. Most OEMs import or procure the raw materials locally. Any increase in the prices of these raw materials is directly proportional to transformer prices.


Higher transmission investments, new generation plants, increasing government capital expenditure in the power sector, and new interconnections and grid establishments are driving demand for power transformers. Transformers in Europe and North America are 25 years old and some are even 40 years old and still in operation. Developed countries such as Europe, America, and Australia-New Zealand are expected to experience higher demand for transformer replacements due to ageing of old electricity generation, transmission, and distribution equipment. 
•Standards based on energy efficiency in Europe and the United States, China, and India are expected to increase demand for efficient electricity equipment and power transformers. 

Competition exists from Chinese and South Korean participants entering the market. They sell transformers at half the price compared to that of the competitors. 


Wind & PV value chain — main results
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Volatile raw material prices have a huge impact on the profit margins of manufacturers. Copper, nickel, aluminium, steel, iron, and oil comprise nearly 60%–65% of the total transformer cost, where copper accounts for 18%–27% and steel accounts for 22%–24% of the material cost. Most OEMs import or procure the raw materials locally. Any increase in the prices of these raw materials is directly proportional to transformer prices.


Higher transmission investments, new generation plants, increasing government capital expenditure in the power sector, and new interconnections and grid establishments are driving demand for power transformers. Transformers in Europe and North America are 25 years old and some are even 40 years old and still in operation. Developed countries such as Europe, America, and Australia-New Zealand are expected to experience higher demand for transformer replacements due to ageing of old electricity generation, transmission, and distribution equipment. 
•Standards based on energy efficiency in Europe and the United States, China, and India are expected to increase demand for efficient electricity equipment and power transformers. 

Competition exists from Chinese and South Korean participants entering the market. They sell transformers at half the price compared to that of the competitors. 


Grids value chain

Proce_ssed
Raw materials materials/
sub-components
Cu, Al, Ni, Fe, Si Electric steel
Copper coils
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Volatile raw material prices have a huge impact on the profit margins of manufacturers. Copper, nickel, aluminium, steel, iron, and oil comprise nearly 60%–65% of the total transformer cost, where copper accounts for 18%–27% and steel accounts for 22%–24% of the material cost. Most OEMs import or procure the raw materials locally. Any increase in the prices of these raw materials is directly proportional to transformer prices.


Higher transmission investments, new generation plants, increasing government capital expenditure in the power sector, and new interconnections and grid establishments are driving demand for power transformers. Transformers in Europe and North America are 25 years old and some are even 40 years old and still in operation. Developed countries such as Europe, America, and Australia-New Zealand are expected to experience higher demand for transformer replacements due to ageing of old electricity generation, transmission, and distribution equipment. 
•Standards based on energy efficiency in Europe and the United States, China, and India are expected to increase demand for efficient electricity equipment and power transformers. 

Competition exists from Chinese and South Korean participants entering the market. They sell transformers at half the price compared to that of the competitors. 


Grids value chain — main results

Processed
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Volatile raw material prices have a huge impact on the profit margins of manufacturers. Copper, nickel, aluminium, steel, iron, and oil comprise nearly 60%–65% of the total transformer cost, where copper accounts for 18%–27% and steel accounts for 22%–24% of the material cost. Most OEMs import or procure the raw materials locally. Any increase in the prices of these raw materials is directly proportional to transformer prices.


Higher transmission investments, new generation plants, increasing government capital expenditure in the power sector, and new interconnections and grid establishments are driving demand for power transformers. Transformers in Europe and North America are 25 years old and some are even 40 years old and still in operation. Developed countries such as Europe, America, and Australia-New Zealand are expected to experience higher demand for transformer replacements due to ageing of old electricity generation, transmission, and distribution equipment. 
•Standards based on energy efficiency in Europe and the United States, China, and India are expected to increase demand for efficient electricity equipment and power transformers. 

Competition exists from Chinese and South Korean participants entering the market. They sell transformers at half the price compared to that of the competitors. 


Li-ion batteries (LIB) value chain

- Processed Li-ion battery
Ni, Co, Cu, Li, Al, Refined Ni/Co/Cu;
Mn, C-graphite Alumina Li-ion cells
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Volatile raw material prices have a huge impact on the profit margins of manufacturers. Copper, nickel, aluminium, steel, iron, and oil comprise nearly 60%–65% of the total transformer cost, where copper accounts for 18%–27% and steel accounts for 22%–24% of the material cost. Most OEMs import or procure the raw materials locally. Any increase in the prices of these raw materials is directly proportional to transformer prices.


Higher transmission investments, new generation plants, increasing government capital expenditure in the power sector, and new interconnections and grid establishments are driving demand for power transformers. Transformers in Europe and North America are 25 years old and some are even 40 years old and still in operation. Developed countries such as Europe, America, and Australia-New Zealand are expected to experience higher demand for transformer replacements due to ageing of old electricity generation, transmission, and distribution equipment. 
•Standards based on energy efficiency in Europe and the United States, China, and India are expected to increase demand for efficient electricity equipment and power transformers. 

Competition exists from Chinese and South Korean participants entering the market. They sell transformers at half the price compared to that of the competitors. 


Li-ion batteries (LIB) - main results
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Volatile raw material prices have a huge impact on the profit margins of manufacturers. Copper, nickel, aluminium, steel, iron, and oil comprise nearly 60%–65% of the total transformer cost, where copper accounts for 18%–27% and steel accounts for 22%–24% of the material cost. Most OEMs import or procure the raw materials locally. Any increase in the prices of these raw materials is directly proportional to transformer prices.


Higher transmission investments, new generation plants, increasing government capital expenditure in the power sector, and new interconnections and grid establishments are driving demand for power transformers. Transformers in Europe and North America are 25 years old and some are even 40 years old and still in operation. Developed countries such as Europe, America, and Australia-New Zealand are expected to experience higher demand for transformer replacements due to ageing of old electricity generation, transmission, and distribution equipment. 
•Standards based on energy efficiency in Europe and the United States, China, and India are expected to increase demand for efficient electricity equipment and power transformers. 

Competition exists from Chinese and South Korean participants entering the market. They sell transformers at half the price compared to that of the competitors. 


Electric vehicles value chain

: Processed Electric

Refined
Ni, Co, Cu, Li, Al, Ni/Co/Cu/Al/ Electric cars
Mn, C-graphite,  ajumina; carbon manufacturers
Fe, Cr, Mo, V, SI,  pased materials
Mg, B, Nd, Pr,  (CFC); Nd-based
Dy powders/magnets
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Volatile raw material prices have a huge impact on the profit margins of manufacturers. Copper, nickel, aluminium, steel, iron, and oil comprise nearly 60%–65% of the total transformer cost, where copper accounts for 18%–27% and steel accounts for 22%–24% of the material cost. Most OEMs import or procure the raw materials locally. Any increase in the prices of these raw materials is directly proportional to transformer prices.


Higher transmission investments, new generation plants, increasing government capital expenditure in the power sector, and new interconnections and grid establishments are driving demand for power transformers. Transformers in Europe and North America are 25 years old and some are even 40 years old and still in operation. Developed countries such as Europe, America, and Australia-New Zealand are expected to experience higher demand for transformer replacements due to ageing of old electricity generation, transmission, and distribution equipment. 
•Standards based on energy efficiency in Europe and the United States, China, and India are expected to increase demand for efficient electricity equipment and power transformers. 

Competition exists from Chinese and South Korean participants entering the market. They sell transformers at half the price compared to that of the competitors. 


Electric vehicles — main results
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Volatile raw material prices have a huge impact on the profit margins of manufacturers. Copper, nickel, aluminium, steel, iron, and oil comprise nearly 60%–65% of the total transformer cost, where copper accounts for 18%–27% and steel accounts for 22%–24% of the material cost. Most OEMs import or procure the raw materials locally. Any increase in the prices of these raw materials is directly proportional to transformer prices.


Higher transmission investments, new generation plants, increasing government capital expenditure in the power sector, and new interconnections and grid establishments are driving demand for power transformers. Transformers in Europe and North America are 25 years old and some are even 40 years old and still in operation. Developed countries such as Europe, America, and Australia-New Zealand are expected to experience higher demand for transformer replacements due to ageing of old electricity generation, transmission, and distribution equipment. 
•Standards based on energy efficiency in Europe and the United States, China, and India are expected to increase demand for efficient electricity equipment and power transformers. 

Competition exists from Chinese and South Korean participants entering the market. They sell transformers at half the price compared to that of the competitors. 


Robotics value chain*

) Processed

Al alloys, Ni (Ti) alloys,

Mg alloys, CFC, steel
Fe, Al, Cr, Co, Mo, 1018/4310/AerMet100,

Si, C-graphite, Ti, «kevlar, carbon nano-

Ni, Mg, V, Cu, Pb, tubes, nano-materials,
Ag, Sn, Sb, Bi, Au nano-powders, ceramics,
/ / / / /

: polymers,
Mn, Zn, REE, Li semiconductors,

advanced ceramics,
glasses & refractories;
A LIB processed materials
> 30% flagged as CRMs

(2017 CRM liSt) * Ongoing study on materials for dual use applications.

Industrial and
service robots
(including logistic,
defence & rescue,
medical robots etc.)
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Volatile raw material prices have a huge impact on the profit margins of manufacturers. Copper, nickel, aluminium, steel, iron, and oil comprise nearly 60%–65% of the total transformer cost, where copper accounts for 18%–27% and steel accounts for 22%–24% of the material cost. Most OEMs import or procure the raw materials locally. Any increase in the prices of these raw materials is directly proportional to transformer prices.


Higher transmission investments, new generation plants, increasing government capital expenditure in the power sector, and new interconnections and grid establishments are driving demand for power transformers. Transformers in Europe and North America are 25 years old and some are even 40 years old and still in operation. Developed countries such as Europe, America, and Australia-New Zealand are expected to experience higher demand for transformer replacements due to ageing of old electricity generation, transmission, and distribution equipment. 
•Standards based on energy efficiency in Europe and the United States, China, and India are expected to increase demand for efficient electricity equipment and power transformers. 

Competition exists from Chinese and South Korean participants entering the market. They sell transformers at half the price compared to that of the competitors. 


Robotics — main results*®
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Volatile raw material prices have a huge impact on the profit margins of manufacturers. Copper, nickel, aluminium, steel, iron, and oil comprise nearly 60%–65% of the total transformer cost, where copper accounts for 18%–27% and steel accounts for 22%–24% of the material cost. Most OEMs import or procure the raw materials locally. Any increase in the prices of these raw materials is directly proportional to transformer prices.


Higher transmission investments, new generation plants, increasing government capital expenditure in the power sector, and new interconnections and grid establishments are driving demand for power transformers. Transformers in Europe and North America are 25 years old and some are even 40 years old and still in operation. Developed countries such as Europe, America, and Australia-New Zealand are expected to experience higher demand for transformer replacements due to ageing of old electricity generation, transmission, and distribution equipment. 
•Standards based on energy efficiency in Europe and the United States, China, and India are expected to increase demand for efficient electricity equipment and power transformers. 

Competition exists from Chinese and South Korean participants entering the market. They sell transformers at half the price compared to that of the competitors. 


Defence value chain

Raw materials Processed materials

Al, Cu, Pb, Nb, W, Ba, Ga, Li, Rh, V,
Be, Ge, Mg, Ta, Zn, Cd, Hf, Mn, Zr, Al alloys, Co alloys, Ni alloys,
Cr, In, Mo, Sn, Co, Fe, Ni, Ti, Dy, Nd, Ti alloys, special steels
Pr, Sm, Yt, Au, Pt, Ag, B, Se ,

~
> 50% flagged as CRMs Electron
(2017 CRM liSt) - rOnl\lflcizsiles
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Volatile raw material prices have a huge impact on the profit margins of manufacturers. Copper, nickel, aluminium, steel, iron, and oil comprise nearly 60%–65% of the total transformer cost, where copper accounts for 18%–27% and steel accounts for 22%–24% of the material cost. Most OEMs import or procure the raw materials locally. Any increase in the prices of these raw materials is directly proportional to transformer prices.


Higher transmission investments, new generation plants, increasing government capital expenditure in the power sector, and new interconnections and grid establishments are driving demand for power transformers. Transformers in Europe and North America are 25 years old and some are even 40 years old and still in operation. Developed countries such as Europe, America, and Australia-New Zealand are expected to experience higher demand for transformer replacements due to ageing of old electricity generation, transmission, and distribution equipment. 
•Standards based on energy efficiency in Europe and the United States, China, and India are expected to increase demand for efficient electricity equipment and power transformers. 

Competition exists from Chinese and South Korean participants entering the market. They sell transformers at half the price compared to that of the competitors. 


Defence — main results

Raw materials Processed materials
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Volatile raw material prices have a huge impact on the profit margins of manufacturers. Copper, nickel, aluminium, steel, iron, and oil comprise nearly 60%–65% of the total transformer cost, where copper accounts for 18%–27% and steel accounts for 22%–24% of the material cost. Most OEMs import or procure the raw materials locally. Any increase in the prices of these raw materials is directly proportional to transformer prices.


Higher transmission investments, new generation plants, increasing government capital expenditure in the power sector, and new interconnections and grid establishments are driving demand for power transformers. Transformers in Europe and North America are 25 years old and some are even 40 years old and still in operation. Developed countries such as Europe, America, and Australia-New Zealand are expected to experience higher demand for transformer replacements due to ageing of old electricity generation, transmission, and distribution equipment. 
•Standards based on energy efficiency in Europe and the United States, China, and India are expected to increase demand for efficient electricity equipment and power transformers. 

Competition exists from Chinese and South Korean participants entering the market. They sell transformers at half the price compared to that of the competitors. 
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C, Co, Dy, Nd, Pr,
Yt, other REE, W, Bi,
Ga, Ge, Mg, Si, Pt,
Ta, Nb, Hf, In, Rh,
V, Be, Ba, Sm, B,

_ Sb, Al, Cu, Pb, Li, Zn,
| Antimony ) Fluorspar [ LREEs ] Phosphorus cd. Mn, Zr, Cr. Mo,
Baryte ] Gallium | Magnesium ] Scandium Sn, Fe, Ni, Ti, Au, Ag,

Beryllium | Germanium | Natural graphite ] Silicon metal] Se, Te, Sr
Bismuth | Hafnium _J Natural rubber [Tantalum |
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Volatile raw material prices have a huge impact on the profit margins of manufacturers. Copper, nickel, aluminium, steel, iron, and oil comprise nearly 60%–65% of the total transformer cost, where copper accounts for 18%–27% and steel accounts for 22%–24% of the material cost. Most OEMs import or procure the raw materials locally. Any increase in the prices of these raw materials is directly proportional to transformer prices.


Higher transmission investments, new generation plants, increasing government capital expenditure in the power sector, and new interconnections and grid establishments are driving demand for power transformers. Transformers in Europe and North America are 25 years old and some are even 40 years old and still in operation. Developed countries such as Europe, America, and Australia-New Zealand are expected to experience higher demand for transformer replacements due to ageing of old electricity generation, transmission, and distribution equipment. 
•Standards based on energy efficiency in Europe and the United States, China, and India are expected to increase demand for efficient electricity equipment and power transformers. 

Competition exists from Chinese and South Korean participants entering the market. They sell transformers at half the price compared to that of the competitors. 
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Volatile raw material prices have a huge impact on the profit margins of manufacturers. Copper, nickel, aluminium, steel, iron, and oil comprise nearly 60%–65% of the total transformer cost, where copper accounts for 18%–27% and steel accounts for 22%–24% of the material cost. Most OEMs import or procure the raw materials locally. Any increase in the prices of these raw materials is directly proportional to transformer prices.


Higher transmission investments, new generation plants, increasing government capital expenditure in the power sector, and new interconnections and grid establishments are driving demand for power transformers. Transformers in Europe and North America are 25 years old and some are even 40 years old and still in operation. Developed countries such as Europe, America, and Australia-New Zealand are expected to experience higher demand for transformer replacements due to ageing of old electricity generation, transmission, and distribution equipment. 
•Standards based on energy efficiency in Europe and the United States, China, and India are expected to increase demand for efficient electricity equipment and power transformers. 

Competition exists from Chinese and South Korean participants entering the market. They sell transformers at half the price compared to that of the competitors. 
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Systems >

27% 28%

> Raw materials > Processed materials >

49%

36%

Europe China Chile South Congo Others Europe China India Japan  Others Europe  China USA Japan  Others || Europe China  Japan USA  Others
Africa

« China delivers around half of the RM required in Wind and PV installations, LIBs, EVs, Grids,

Robotics & Defence
« China keeps its leading position in all steps
« Less dependency of Europe down the value chain*

*Higher uncertainties in the results going further down in the supply chain (indirect use of available data), necessity
to estimate the companies' regional tangible and intangible assets, volumes, etc.
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At present Europe* is weak in supply of raw materials while stronger further down the supply chains, e.g. processed materials, components and systems.

Europe is well positioned in the following sectors: grids ..

Europe is most vulnerable to the supply of Li-ion batteries along the whole value chain
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CONCLUSIONS (2)

Europe* - vulnerable to supply
of RM for all investigated
technologies/sectors!

LIBs - most vulnerable
technology: strong dependency
along the whole supply chain!

Higher resilience of Europe
downstream the supply
chain!

Best case for Grids!

Supply / demand ratio

0-30%

30-70% 70—-100%

* Cross-continent countries such as Russia and Turkey
are not considered in the analysis as Europe.
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EU is vulnerable to supply of Raw materials for all  investigated technologies/sectors! The resilience of Europe further in the supply chain is higher, especially at system level!
LIBs is the most vulnerable technology to supply along the whole supply chain, followed by EVs!



Way forward

» Strengthening collaboration with RM producers “_ Renewable energy
& diversifying the supply along the value chain; == Wind & PV
e.g. > 35% of RM & > 20% downstream products |
delivered by very small suppliers

» Assuring more secondary materials supply -
incentivising recycling

- - L) - - “'\,_v B tt .
> Substitution as a mitigation measure to reduce  ebadaliad

dependency on certain CRMs

> Exploring better the domestic potential especially in
view of RM
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Higher transmission investments, new generation plants, increasing government capital expenditure in the power sector, and new interconnections and grid establishments are driving demand for power transformers. Transformers in Europe and North America are 25 years old and some are even 40 years old and still in operation. Developed countries such as Europe, America, and Australia-New Zealand are expected to experience higher demand for transformer replacements due to ageing of old electricity generation, transmission, and distribution equipment. 
•Standards based on energy efficiency in Europe and the United States, China, and India are expected to increase demand for efficient electricity equipment and power transformers. 

Competition exists from Chinese and South Korean participants entering the market. They sell transformers at half the price compared to that of the competitors. 


Any questions?

You can find me at
Darina.Blagoeva@ec.europa.eu
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