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FairLotet bringt faire Elektronik auf die StrafRe

FainTstet a

-— » Information und Bildung

Workshops und Infostande
09.11.2019

» Hardwareprojekte
» Softwareprojekte

Projekt
,Fairtronics"”

© Impact category

Contribution

Process

£ Raw material v

mm Computer Mouse, generic composition, based on Ne.

Date cable, ecoinvent composition
Copper, Micby primary and secondary sources
Copper, Mixby country mine production

Single-layer PCB, surface mount, lead-free surface, C.
Electrolyt Capacitor (small), Compasition ecoinvent
Aluminium, Mix by primary and secondary sources
Iron, Mix by primary and secondary sources

Silver, Mix by primary and secondary sources

Copper, Mic by primary and secondary sources

Tin, Mix by primary and secondary sources

Solder Wire, composition based on HS10

Connector, clamp connection, ecoinvent composition
Film capacitor, composition ecoinvent

Solder Paste SnAgCu, composition ecoinvent
Potentiometer, ecoinvent composition

Logieal IC (general), composition ecoinvent

Ceramic capacitor (smd), Switch by manufacturer or .
Micro Switch

Resistor (smd), Composition ecoinvent

Amount
001356
000700
0.00700
0.00700
0.00388
0.00003
0.00079

8.81593E-5

3.17806E-5
1.637T8E-5

27998665
000078
0.00041
000020
000012

62712365

43512065

21873665

9.68045E-6

23522666

Unit
kg

kg
kg

kg
kg
kg
kg
kg
kg
kg
kg
kg
kg

kg
kg
kg
kg
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Bill of Materials:
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Recyceltes Lotzinn

Hotspots:

coming soon:
. Knowledge Base
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Unfaire Elektronik?
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gefahrliche Arbeitsbedingungen

Zwangsarbeit zu lange Arbeitszeiten

Unfaire Elektronik

Kinderarbeit
Diskriminierung Vertreibung

keine Gewerkschaftsfreiheit Finanzierung von Konflikten

09.11.2019 6



Fain Totet

Produkt-Lebenszyklus: Wir konzentrieren uns auf die
Rohstoffgewinnung
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Gold ist in vielen elektronischen Geraten

Amount of gold in printed circuit boards in a laptpop (mg)

OPTICAL DRIVE PCB

18

DISPLAY PCB
Amount of gold per unit (mg)

—y

MOTHERBOARD
Amount of gold per unit (mg)
56 1 | Amount of gold per unit (mg)
: o~ 5
= HH - H
S 1 h »
1

HARD DISK DRIVE PCBEs
Amount of gold per unit (mg)

5

. A

15

-
MEMORY CARDS
Amount of gold per unit (mg)

Quelle: Good Electronics: Responsible mining — Gold, April 2016
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Gold wird oft mit Kinderarbeit abgebaut

Figure 1: Child labour in artisanal gold mining worldwide
Mongolia
Mali Burkina Faso
oooooooooo

----------

* P s
f “ ..........
« AREIIKRIIK ‘g Quelle: SOMO: Gold from
Suname  ory Cont ﬂ’ " 4 children’s hands. Use of
o : child-mined gold by the

ﬂ i-

Equador Peru

Ghana

7.9

Cameroon

Zambia

3‘ Tanzania

Mozambique

x

Indonesia
x
LEGENDA

’X In this country children work in artisanal gold mining (no estimation)
x 1 - 5,000 children working in artisanal gold mining (estimation)

More elaborate data in the table in Annex 1

electronics sector, November
2015



g A 1 i
Miners extract gold flakes with mercury and then burn away the liguid metal leaving only gold behind. Photos by Larry C. Price

Quelle: Pulitzer Centre: Tarnished - The True Cost of Gold, 2014
09.11.2019 10



Vertreibung und Gewalt bei der ErschlieBung von Minen

fol \"ﬂ'-t

09 lle; esty International: Undermining Rights, 2010,
http://www.amnesty.org/en/library/info/ASA34/001/2010/en

E
&
o

John's injuries are documented and treated by
medical personnel after he and his son were
beaten by officers of the Mobile Squad in the
village of Mungalep in the SML area on

23 June 2009,

Fain Lot
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Unsichere Bedingungen im Kleinbergbau

Quelle: PAC: All
that Glitters is Not
Gold: Dubai,
Congo and

the illicit trade of
Conflict Minerals,
May 2014




Elektronik enthalt eine Vielzahl chemischer Elemente

ELEMENTS OF A SMARTPHONE

ELEMENTS COLOURKEY: @ ALKALI METAL @ ALKALINE EARTH METAL TRANSITION METAL @ GROUP 13 @ GROUP 14 @ GROUP 15

SCREENO

49

In Indium tin oxide is a mixture of
8 indium oxide and tin oxide, used
Indium 5 &
(o) in a transparent film in the screen
50 Oxyeen that conducts e!ectrl_clty. This allows
Sn the screen to function as a touch
Tin screen.

The glass used on the majority of
smartphones is an aluminosilicate
glass, composed of a mix of alumina
(Alzos) and silica (SiO,). This glass
also contains potassium ions, which
help to strengthen it.

A variety of Rare Earth Element
compounds are used in small
quantities to produce the colours
in the smartphone’s screen. Some
compounds are also used to reduce
UV light penetration into the phone.

The majority of phones use lithium ion batteries,
which are composed of lithium cobalt oxide as a
positive electrode and graphite (carbon) as the
negative electrode. Some batteries use other
metals, such as manganese, in place of cobalt.
The battery’s casing is made of aluminium.

Copper is used for wiring in the
phone, whilst copper, gold and silver
are the major metals from which
microelectrical components  are
fashioned. Tantalum is the major
component of micro-capacitors.

Nickel is used in the microphone as well
as for other electrical connections. Alloys
including the elements praseodymium,
gadolinium and neodymium are used
in the magnets in the speaker and
microphone. Neodymium, terbium and
dysprosium are used in the vibration unit.

Pure silicon is used to manufacture
the chip in the phone. It is oxidised
to produce non-conducting regions,
then other elements are added in
order to allow the chip to conduct
electricity.

Tin & lead are used to solder
electronics in the phone. Newer lead-
free solders use a mix of tin, copper
and silver.

@ GROUP16 @ HALOGEN @ LANTHANIDE

OELECTRONICS

66 59
Dy | Pr
Dysprosium | Praseodymium)

60

Tb | Nd | Gd

Terbium }Neodymium

14 8 51
Si (0] Sb
Silicon Oxygen | Antimony
a8 15 31
As P Ga
Arsenic | Phosphorus| Gallium

Tin Lead

Magnesium compounds are alloyed to make
some phone cases, whilst many are made
of plastics. Plastics will also include flame
retardant compounds, some of which contain
bromine, whilst nickel can be included to
reduce electromagnetic interference.

O CASING

6 12
c | Mg
carbon JMagnesium
E3

Br

Bromine

@ © COMPOUND INTEREST 2014 - WWW.COMPOUNDCHEM.COM | Twitter: @compoundchem | Facebook: www.facebook.com/compoundchem

Shared under a Creative Commons Attribution-NonCommercial-NoDerivatives licence

09.11.2019
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https://www.compoundchem.com/2014/02/19/the-chemical-elements-of-a-smartphone/
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Verbesserungsmoglichkeiten
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Zertiﬁzierungen fur die Rohstoffgewinnung

IRTRADE fairmined

https.//WWW.falrtrade -deutschland.de/

produkte-de/gold.html

09.11.2019

/2

FAIRMINED

FROM RESPONSIBLE
MINING COMMUNITIES

https://www.fairmined.org/

Initiative for Responsible

Mining Assurance

https://responsiblemining.net/

16



Fairphone verwendet teilweise Fairtrade-Gold

Pilot supply chain of
Fairtrade gold

» Closed pipe
(traceable)

Mass Balance

(not traceable)

4l Gold mining

Vo¥%' Fairtrade mines - Lucanas, Peru
Minera
SOTRAMI

) Gold refining Goldsalt A
Balerna, Switzerland manufacturing i
Yantai, China Kangont

A smartphone contains about 30mg of gold, 6-2mg of which is found on the printed
circuit board (PCB)

Valcambi

“)_Gold plating
Fairphone 2 ddd shanghai, China
Suzhou, China "“AP ATe -

[
Kanfort HQ
Tsuen Wan, Hong Kong

FAIRPHONE
09.11.2019 18
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Durch Recycling kann Rohstoffbedarf reduziert werden

09.11.2019 19

Foto: FairLotet
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Design-Entscheidungen beeinflussen den Rohstoffbedarf

09.11.2019 20

Fotos: Astrid Lorenzen / Fabulous St. Pauli



Fain Totet

Nager IT verbessert die Fairness durch Einkauf bei fairen
Zulieferern ——

oder noch mcht fair

Umrandung:
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09.11.2019 Bilder: Nager IT 21
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Einkaufsentscheidung: Bestlickung und Montage in
Integrationswerkstatt

Montage, Versand
Retex Integrationswerkstatt
Montage- und Biiroservice

Regensburg
—]
ey Loten/ Bestiickung Leiterplatte
Retex Elektroabteilung

_{f’/

— SMD-Bestiickung
Wabe Werkstatten Erlangen

09.11.2019 Bild: Nager IT 23


https://www.nager-it.de/static/img/maus/Rote%20Tasten%20G.JPG
https://www.nager-it.de/static/pdf/lieferkette.pdf

Fairtronics:
Risikoberechnung
fur Elektronikprodukte

09.11.2019 24
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Wer macht Elektronik?

Bilder: Miiicihiaieil Hieinizilieir / Wikimedia Commons, CC BY-SA 4.0,

09.11.2019 MakeMagazinDE - Eigenes Werk, CC BY-SA 4.0, 25


https://www.nager-it.de/static/pdf/lieferkette.pdf

Fain Totet

Wo anfangen?

09.11.2019 Bild: Nager IT 26
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Fairtronics: Schnelle Risikoanalyse auf Bauteilebene

PSE

~ Fairtronics —— | =i

Materials

Bauteile Risikobericht

09.11.2019 57


https://commons.wikimedia.org/w/index.php?curid=80140656
https://commons.wikimedia.org/w/index.php?curid=68035749

Fairtronics als Einstieg in die faire Elektronik

o Hotspot-Analyse: Herausfinden, wo’s brennt
o Keine separate Datenerhebung notwendig

e Handlungsoptionen kennenlernen

09.11.2019 28


https://www.nager-it.de/static/pdf/bauanleitung_faire_maus_neu.pdf
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Generische Risikoanalyse: Von Bauteilen zu Risiken

Komponenten Rohstoffe Ursprungslander Risiken

Taster

Sachbilanz
Tab. 15 Sachbilanz Taster

Y
Alumina® Bauxite
ey 2017 2018° 2017 201 | Jomemy
United States 1,430 1,500 W W pim
Australia 20,500 19,000 87,900 75000 s
Romponenten-Bestandiel | Komponenten-Material Brazil 10,900 7,900 38,500 27,000 i
Hille Eisen Canada 1,570 1,600 — — Germany
Kontakt Kupfer China 69,000 72,000 70,000 70,000 Indonesia
Zinn Guinea — 100 46,200 50,000 Israel
Basis und ,Schaltknopf” Polyamid India 6,060 6,500 22,900 24,000 Ltaly
Polydibromstyrene Indonesia 1,300 1,300 2,900 7,100 ‘;2‘:;; _—
Fiberglas Jamaica 1,780 2,500 8,250 10,000 ~ pomh ke
Zusatze Malaysia — — 2,000 2,000 Philippines
Endstiick Silber Russia 2,820 2,800 5,520 5,500 Thailand
Kupfer Vietnam 900 1,100 2,400 2,500 World Min
Zinn Other countries 12,700 13,200 22,500 22,000 Lowest 25% 9.0 8393
World total (rounded) 129,000 130,000 309,000 300,000 Highest 25% 23.1) 3.0 2 4.0 | 02807 ) 19.8 18602 f 125
Total: Gewicht: 0.359g 110U 7 | World Max !
[X3 . . . Table 3. Life Cycle Inventory and resulting Impact Assessment.
Hans-Lukas Kramer, Okologische USGS Mineral Commodity
09.11.2019 Bewertung von Elektronik- Summaries 2019 29
L Komponenten und bestiickten

Leiterplatten, 2006



Eine Datenbank fiir Risikoanalysen

Taster

Sachbilanz
Tab. 15 Sachbilanz Taster

Taster

)

Materi:

Gewicht (%):
8.38

Hiille

Eisen

Kontakt

Kupfer

Zinn

Basis und ,Schaltknopf*

Polyamid

Fiberglas

Zusatze

S| &S -
PN
3|

Endstiick

Silber

Kupfer

Zinn

Total:

Gewicht: 0.359g

Hans-Lukas Kramer, Okologische
Bewertung von Elektronik-
Komponenten und bestiickten
Leiterplatten, 2006

USGS Mineral Commodity

Summaries 2019
09.11.2019

United States
Australia
Brazil
Canada
China
Guinea

India
Indonesia
Jamaica
Malaysia
Russia
Vietnam
Other countries

World total (rounded)

Alumina® Bauxite
2017 2018° 2017 2018°
1,430 1,500 w w
20,500 19,000 87,900 75,000
10,900 7,900 38,500 27,000
1,570 1,600 — —
69,000 72,000 70,000 70,000
— 100 46,200 50,000
6,060 6,500 22,900 24,000
1,300 1,300 2,900 7,100
1,780 2,500 8,250 10,000
— — 2,000 2,000
2,820 2,800 5,520 5,500
900 1,100 2,400 2,500
12,700 13,200 22,500 22,000
129,000 130,000 309,000 300,000

Reserves®

20,000
76,000,000
2,600,000

1,000,000
7,400,000
660,000
1,200,000
2,000,000
110,000
500,000
3,700,000
5,200,000
30,000,000

Fain Lot

COUNTRY

Austria
Belgium
Brazil
China
Germany
Indonesia
Israel
Italy
Japan

Malaysia
Philippines
Thailand
World Min
Lowest 25%
Highest 25%
World Max

Table 3. Life Cycle Inventory and resulting Impact Assessment

Fairtronics-
Datenbank

30



Komponentenweiser Risikobericht identifiziert Hotspots

09.11.2019

s omw\s with SEV‘ﬁ "“Pﬁ

IMPACTS

S =
COMPO“G”*S wm Brazil ; - : ; v:
Materials : 4

‘ C‘fPe" Cable 4.5m

Fain Totet
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Einschrankungen unserer Analyse

Nur Risiken aus Rohstoffgewinnung

Nur elektronische Komponenten
Nur Risiken der Arbeiter*innen

Generische Daten: keine Einzelfallbetrachtung

09.11.2019 32



Projektverlauf
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e 2017: Projektstart ,Portal Sozialbilanz Elektronik”

e 2018: Vorstellung Proof-of-Concept

e 2019-2020: Entwicklung eines Prototypen
— Forderung durch Prototype Fund

Pr

Demo kommt bald unter
https://fairtronics.org

09.11.2019

d

ototype
Fun

https://fairloetet.de/projekte/pse/

https://prototypefund.de/project/
portal-sozialbilanz-elektronik-pse/

33



Proof of Concept: Di

e faire Maus, modelliert mit OpenLCA

Film capacitor, composit...
Single-layer PCB, surface...

Aluminium, Mix by prim...
Iron, Mix by primary and ...

Ceramic capacitor (smd)...
Micro Switch

Copper, Global, Mix by ... }_.

2 Copper, Mix by country ..

8 Electrolyt Capacitor (sma...

H 8 Copper, Mix by primary a...

Copper, Zambia, Mix by ...

Copper, USA, Mix by min...
Copper, Chile, Prod in L

B Copper, Chile, Prod in AS...

# B Copper, Chile, Mix by mi... r

B Copper, Russia, Mix by m...
Copper, Indonesia, Mix b...

7\

Data cable, ecoinvent co...
Resistor (smd), Composit...

BTin, Mix by primary and ...
Silver, Mix by primary an...

Logical IC (general], com...

8 Computer Mouse, generi...

Potentiometer, ecoinven...

Connector, clamp conne...
B3older Wire, composition...

Solder Paste SnAgCu, cou.

OoPenNLCa nttp://www.openlca.org

-/

09.11.2019
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Die Maus von Nager IT: Das Risiko steckt im Kabel

Grof3tes Risiko entsteht in der Demokratischen Republik Kongo

Schwerste Risikokategorie: Zwangsarbeit

Schwerwiegendster Arbeitsschritt: Abbau von Kupfer

Das Kabel tragt das grofite Risiko bei

Fazit: Faires Kupfer konnte die Faire IT
voranbringen.

09.11.2019
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Unser Prototyp

e Analyse eigener Elektronikprojekte

o Aufbau einer Datenbank von Komponenten, Rohstoffen und
Sozialindikatoren

e Bedienbar als Webanwendung
e Open Source-Entwicklung auf Gitlab

09.11.2019 36
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Help Wanted

Tester*innen

Info@fairtronics.org
https://gitlab.com/fairloetet/pse/

09.11.2019 37
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Fairtronics: Ein Tool flir einfache Risikoanalysen

https://fairtronics.org
info@fairtronics.org

https://gitlab.com/fairloetet/pse/

GEFGRDERT VOM

% Bundesministerium
fir Bildung
und Forschung

Prototype
Fund

09.11.2019 38



https://gitlab.com/fairloetet/pse/
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