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* Objectives
 Definition of the sector
Electronics production of Europe

Selection of applications for supply chain
analysis

» Case studies:

- LED lighting

- Assembled printed circuit board (incl. electric
components)

 Conclusions
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|ICT and Electronics sector
Supply chain analysis

 To find out which CRM containing ICT and
electronics sector applications, important to
European economy,

* Analysis of the supply chains of selected

applications for economic importance
* |dentification of the supply chain

 Statistical analysis — Eurostat

» Business analysis — Market development, amount of CRMs,
development of vulnerability, substitution options

Metal
production powders. ..

7 Recycling, losses
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|ICT and electronics sector

* Products for consumers, industries and professional

users
* Products (and services) which capture, transmit and

display data and information electronically:
— Computers, communication equipment, displays,
consumer electronics
« Electrical and electronic products
— Consumer goods: lighting, domestic

appliances, toys
— Professional goods: medical device, | |
. . Ref. IZM in cycLED Deliverable 2.1:

electronic control equipment, sensors, t00ls  categorization of LED products

« Electronic components (intermediate goods)

RELLLTTTT
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Economic value of the sector

* Global production 1 140 Billion €, European
production 250 Billion € (year 2008)

« Sector of rapid changes: Products, production
locations, market leaders

Global electronics production; 2011
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Source: INEMI roadmap 2013
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Electronics production in Europe

* Production in Europe has been declining

— Assembly and component production moved to
countries of lower costs

* European strengths:

— Areas where creative application of electronics is
critical — innovative producers and access to
advanced electronics

— Industrial and professional electronics is an area with
scientific, technological, and industrial traditions

* For example automobile electronics, medical applications,
sensors and control, machine tools, innovative led
applications
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CRM in electronics applications

* Typically electronic products contain small
amounts of several critical raw materials

« Same type of components are used in different
products:

— Assembled printed circuit boards (and
subcomponents), magnets, luminescent materials

— Displays, leds, sensors
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Selection of applications for supply chain analysis

Washing machine
Mobile phones
Printers

Cooling appliances
Air conditioner
Laptops/computer
Display and screens
(Video)camera

Loudspeakers
Fluorescent lamps
LED lighting

MRI

Electric tools
Sensors
Assembled PCB
Optical fibre

Future aspects of
application

SEVENTH FRAMEWORK
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Supply chain

Assembled PCB

Optical fibre . .

Mobile phones * Optical fibre

Flat panel display/ * Flat panel displays
screens o M= -
Laptops « LED lighting

\\[ o557 T =ia al=

Sensors > J 11

MRI (Assembled PCB)
LED lighting

Washing machine

CRM are present in
the application

EU production > 25 Application present
% of import + significant share of the
production sector production

CRM InnoNet
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Supply chain analysis of LED-lighting: decomposition

LED-lighting
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Assembled printed
circuit board

LED-lighting

LED (light
emmitting diode)

CRM InnoNet
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Connectors

Transistors

Capacitors

Resistors

Bare printed
circuit board

Semiconductor

Luminescent
powder

Assembled printed

circuit board

LED (light
emmitting diode)

LED-lighting
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Beryllium

Gallium and Connectors

germanium
Transistors

Compounds of

rare earth metals
Capacitors

Tantalum .
Resistors

o
metals

Gallium and

. micon r
e Semiconducto

Compounds of
rare earth

metals

Luminescent
powder

Assembled printed
circuit board

LED (light
emmitting diode)

LED-lighting
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Material/alloy Sub-component Component End application

Beryllium

Gallium and Connectors

germanium

Transistors

Compounds of
rare earth metals

Capacitors
Assembled printed
Tantalum 4 circuit board

Resistors

Bare printed

AR circuit board

metals e
LED-lighting

Gallium and

Semiconductor

indium

LED (light
emmitting diode)
Compounds of

rare earth

metals

Luminescent
powder

CRM InnoNet
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Production distribution

Connectors

Gallium, beryllium, indium
and germanium

Platinum group metals

LED + other lighting

e
.

Bare printed circuit board

Tantalum

LED lighting

Compounds of
rare earth metals

Semiconductor light
emitting diodes (LED)

CRM InnoNet
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Top three producing countries

Connectors
(1:DE, 2:FR, 3:IT)

Second
largest
producing
country

Largest
producing

Gallium, beryllium, indium country

and germanium Transistors Third largest
(1:DE, 2:FR, 3:UK) (1:DE, 2:UK, 3:FR) producing
N country
Platinum group metals
(1:DE, 2:UK, 3:AT) Capacitors LED + other lighting
(1:1T, 2:DE, 3:FI)

(1:DE, 2:FR, 3:IT)

Resistors
(1:DE, 2:IT, 3:FR)

Tantalum
(1:DE)
Bare printed circuit board
(1:DE, 2:IT, 3:FR)

LED lighting

Compounds of
rare earth metals
(1:DE, 2:EE, 3:FR)

Semiconductor light
emitting diodes (LED)
(1:DE, 2:FR, 3:UK)

CRM InnoNet
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Relationship between production, import and export values
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EU position in supply chain of display

Manufacturing and
component LED companies
suppliers -

Mining/secondary
raw material

Refining or

Separation reduction

Recycling

*  Manufacturing of + The assembly of LED * Recycling
* REE, In and Ga production from primary and secondary sources Light emitting lighting systems and end of life
diodes (LED) marketing products
. Umicore il Umicore N°1 e Osram Opto Semiconductor |+ Osram . o Bhili
. Rhodia secondary Indium 1. Optogan - Phillips Lighting — JOsram, Phillips
. GEO gallium e I producerin EU - Valtavalo I Havells-Sylvania mmmm lighting and Havells-
. Johnson Mattehey Ltd. ! T ) GE Lighting — Sylvania accounted
=p== ' | e M — 62% of EU sales in
== ! ! egaman —~— 201
Gallium is a by-product of \ e Tridonic Atco == ‘
aluminium refining process ! 1o Valtavalo . !
1 1 1 1
----------------------------------------------- .
1 E 1 1
. Nanjaing Germanium Factory Over 95% of ;e Phillips Lumileds = . GE Lighting =
. Huludao Zinc REE . Nichia Corporation ® | - Samsung LED '@* '
. Zhuzhou Smelter Group - production is Lo Seoul Semiconductor Co., Ltd Lo Nichia Corporation sTe !
. . Dowa Metals & Mining Co. in China e Cree ‘et 1 Epistar - @ I
North America . Asahi Pretec Corp. P~ ' LVX aalEr Toyoda Gosei !
. Mitsubishi Mat. Group . 1. Edison Opto CorporationEl . Cree = 1
. Korea Zinc p— Cho'“a produces e Epistar Corp s Toshiba Corporation =" |
. Teck Resources Ltd @, 55% °ft|f‘ . Lo Everlight Electronics Co. Ltd. I Sharp corporation !
. Xstrata Plc. production in e Kingbright B LG Electronics i
. Doe Run l l l*l 2012 S Optogan X ® X
. China Minmetals Corporation 1 — - 1 :‘: !
. Baotou Steel ' ' '
. Guangdong Zhujiang Rare Earth Co., Ltd - ! ! !
. Chinalco 1 Asia produced 78% 1 1
. Sumitomo Chemicals ! of diodes in 2011 ! X
. Dowa Mining - : : :
. . 1 1 1
. Indium Corporation .g. @ H H H
------------------------------- B ——————————
1 1 1
1 1 1
1 1 1
i ! & @ . ¥ | @
® © A | < |
1 1 1
. REE production concentrated in China I Only one large diode H Two EU companies in TOP 5 S No LED recycling
. Umicore (Indium) & Rhodia (REE) rercyclers 1 manufacturer in EU 1 global LED lighting 1 yetin EU
' ' manufacturers '
1 1 1
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Supply chain analysis of printed circuit assembly:

decomposition
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Electronic circuits

Assembled
printed circuit
board

Bare printed
circuit board

CRM InnoNet
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Electronic
circuit
memories
(DRAMs etc)

Multi chip
circuit
memories

Electronic e
integrated Electronic circuits

circuits other

Electronic
integrated
circuits

processors etc.

Multichip
circuits
processors etc.

Assembled
printed circuit
board

Bare printed
circuit board

CRM InnoNet
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Capacitors

Transistors

Semiconductor
s

Resistors

Connectors

Electronic
circuit
memories
(DRAMs etc)

Multi chip
circuit
memories

Electronic
integrated
circuits other

Electronic
integrated
circuits

processors etc.

Multichip
circuits

processors etc.

Electronic circuits

Assembled

printed circuit
board

Bare printed
circuit board
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Electronic
circuit
memories
(DRAMs etc)

Multi chip
circuit
memories

Electronic e
integrated Electronic circuits

circuits other

Electronic
integrated
circuits
processors etc.
Compounds of
rare earth
metals Multichip
circuits

Call processors etc.
allium,

Indium,
beryllium and
germanium \

Tantalum

Capacitors

Transistors Assembled

printed circuit
board

Semiconductor
s

Antimony

Resistors

Connectors

Platinum group Bare printed
metals circuit board

CRM InnoNet
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Production distribution

Multichip circuit memories

Electronic integrated
circuits other

Electroctronic
integrated
Compounds of circuits pocessors etc.

rare earth metals

Capacitors

o, /) 7

Antimony '
Connectors

Multichip circuits
processors etc.

Platinum group metals
Bare printed
circuit board

3.4 b€

CRM InnoNet
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I O p th re e Electronic circuit memories (DRAMs etc.)

I (1:DE, 2:FR, 3:IT)

I Second

Multichip circuit memories largest
(1:UK) producing
country
Electronic integrated Largest
circuits other producing
(1:IT, 2:DE, 3:FR) country
Third largest
producing
country

Electroctronic
integrated

circuits pocessors etc.
(1:FR, 2:DE, 3:BE)

Multichip circuits
processors etc.
(1:DE, 2:UK, 3:DK)

producing (:ountrIeS
Compounds of /
rare earth metals
(1:DE, 2:EE, 3:FR) Capacitors
(1:IT, 2:DE, 3:FI)

Gallium, indium l
beryllium and germanium _F

(1:DE, 2:FR, 3:UK) AN TranS|stors
1:DE, 2:UK, 3:FR) /
\| M

Tantalum (DE)

Semiconductors
(1:FR, 2:DE, 3: UK)

Antimony
(1:DE, 2:FI)
Resistors
:DE, 2:IT, 3:FR

Connectors
Platinum group metals (1:DE, 2:FR, 3:IT)
(1:DE, 2:UK, 3:AT)

\| [/

Bare printed
circuit board
(1:DE, 2:IT, 3:FR)

]
3.4 b€
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Relationship between production import and export values
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EU position in supply chain of assembled printed circuit board

o End
. Ref A bly of g .
Separation r:(;::g;?ogr . . ss;ngsy o application |8 Recycling

companies

| |

. . *  Manufacturing of electrical components * The assembly of
* REE & PGM production from primary and secondary * Manufacturing of integrated circuits printed circuit * Recycling
. Iso:.rces i bervlli d ; ducti *  Manufacturing of bare printed circuit boards boards with end end of life
fn 'um’_ga fum, beryflium and germanium production * Manufacturing of connectors application and products
rom primary and secondary sources - Assembly of PCBs marketing
Umicore N°1 !« AST Austria Technologi i ! ! | |
) | ] i h gie & systemtechnik AG \ * Transport sector | )
+ Umicore B | secondary Indium | . gsTMicroelectronics — I+ ICT and electronic i+ Umicore
* Rhodia producer in EU ' . ASML — | | — ! 1+ Boliden
- GEO gallium pr— | . NXP (Philips) r— : Eedor t : —
- . ilips - » Energy sector
+ Johnson Mattehey Ltd. === !+ Epcos ! ! Recycling
Gallium is a by-product of i+ Wima == | | focused on
aluminium refining process . TT-Welwyn ) - ' ' PGEs, Au, Cu
, * Infineon Technologies H H
~ %7 Nanjaing Germanium Factory "~ o e e Kemet T T T T T T T T T TTTTTTOTT Transport sector V7T
+ Huludao Zinc E gélesr 95%of | . Murata —=— 1+ ICT and electronic '
+  Zhuzhou Smelter Group production |« Kyocera ' sector '
+ Dowa Metals & Mining Co. I . I« TDK !« Energy sector !
. Asahi Pretec C isin China 1 | Matsushi 1 1
North America sahi Pretec Corp. P | atsushita P~ | |
« Mitsubishi Mat. Group ) |+ Renesas Electronics ' '
« Korea Zinc pC e g:::zces Lo Toshiba Semiconductor : :
« Teck R Ltd - S Electroni
eck Resources E*0 55%ofin H amsung Electronics et H H
+ Xstrata Plc. X N Daevoo electronics =T¢ ! !
* Doe Run . . Prc;g:gtlon 1+ Intel Corporation | |
+ China Minmetals Corporation n |+ Texas Instruments —— ' '
« Baotou Steel - 1+ Qualcom 1 1
+ Guangdong Zhujiang Rare Earth Co., Ltd |« BYD Electronic B ' '
- Chinalco Bl I+ Lemoto ! !
* Sumitomo Chemicals
2 @ 1 1 1
+ Dowa Mining u-N ' ' '
* Indium Corporation — 1 1 1
———————————————————————————————————— e T e e e
1 1 1
1 1 1
| . 1 - I -
1 LN 1 o) I LoD
() | ® S - T
« Rare earth metals mining and refining is + Electronic component production is focused in » Very wide application + Two large PCB
concentrated in China Asia, however European companies such as region on all three sectors recycling
« Umicore one of top germanium recyclers STMicroelectronics are global actors over the world companies

CRM InnoNet
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Conclusions

* European strength — creative applications
of electronics, industrial and professonal
electronics

« EU production is mainly focused on end
products (Display, LED-lighting), exception of
electronic component production

* EU exports mainly end products

* European companies are still significant
players in global markets even though
production has shifted to Asia
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