A joint initiative of the
ETH domain and Swiss
Federal Offices

2"d International ecoinvent Meeting
Lausanne, March 14, 2008

ecoinvent data v2.0

electronics data

Roland Hischier, Martin Lehmann
Empa / Technology & Society Lab

Presentation: R. Hischier/M. Lehmann

Swiss Centre
For Life Cycle
Inventories

A joint initiative of the

ETH domain and Swiss
Federal Offices

4

G EMPA




Acknowledgement /\

e Funding Empa, board of directors

(Prof. Louis Schlapbach)

Empa, Technology & Society Lab
(Prof. Lorenz Hilty)

e Authors Mischa Classen
Roland Hischier
Martin Lehmann

Wolfram Scharnhorst

e Review Roberto Dones, PSI Villigen
Rolf Frischknecht, ESU-Services Uster

Jurgen Sutter, ETH Zlrich

3 Presentation: R. Hischier/M. Lehmann

/

econvent

Swiss Centre
For Life Cycle
Inventories

A joint initiative of the
ETH domain and Swiss
Federal Offices

113

S EMPA

Content /\

Introduction

e General overview

Content

e How to use these new data ??
- Case study no.1 - “use of Electronics”

- Case study no.2 - “Printed Wiring Boards of a ICT
device”

Conclusion & Outlook

4 Presentation: R. Hischier/M. Lehmann

econvent

/

Swiss Centre
For Life Cycle
Inventories

—

A joint initiative of the
ETH domain and Swiss
Federal Offices

13

@EMPA




Introduction
ecoinvent v1.x & electronics

-} ecoinvent - Mozilla Firefox

Datei Bearbeiten Ansicht Gehe Lesezeichen Extras Hilfe
I, = e
<§| - = - @ |___! @ [! http: //db.ecoinvent.org/ecoqueryfsearchprocresults. php?browse =0&quicksearch=5Search +for&search V| @ co ”Q' |
E Agenda 21 Treffpurkt | | Formelsammiung | | Login
-~
[Startpage] [Database search] [Show download-basket] [Logout] [Help] [Deutsche Version] i
User: hischier | Status: ecoinvent User | Data: V1.3 (2006) | Datasets in download-basket: O
Your search brought the following results:
4 processes were found.
o w10« FREEGATY Y wuBEtEgOTE " " " " "R AMASAASAS TR EARAERERRREE RN ERTON T UM AR AR - . =
-
I.E.L...cunstructiun processes / buildings  electronics for control units RER kg Mo - )
SEEEEEssEEEmEmEEEEEEEE smsEsEEEEEEEEEEEEEEEESR
£ numE. " sEsEsssEmEEsEEEEEans
Ll d\/::Dtlaitl;;annagemen Shihhs disposal, electronics for control units RER kg Mo -
0 s waste management / municipal disposal, plastic, consumer electronics, 15.3% cH ” Mo larger plastic parts in brown
incineration water, to municipal incineration 2 goods
Fl 4 waste management / municipal disposal, plastic, industr. electronics, 15.3% cH e Mo larger plastic parts in
incineration water, to municipal incineration 8 industrial electronics
w
Fertig @
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ecoinvent v1.x & electronics

3 ecoinvent - Mozilla Firefox

:

Datei Bearbeiten  Arsicht  Chronik  Lesezeichen  Extras  Hilfe

e = . .
@ - - QJ g ‘. http: //db. ecoinvent.orafecoquery /processdetail.php?area=28pid=5508newlanguage =en

U Empa |_1 Empa Intranet

" - SR

~

Process information electronics for control units, RER, [kg]

Reference function electronics for control units, RER, [kg]

name electronics for control units

lecalMame Elektronik fiir technische Anlagen

infrastructureProcess no

unit kg

category construction processes

subCategory buildings

localCategory Bauprozesse

localsubCategory Gebaude

amount b
R L L LN
w This module includes the composition of the average electronics for control units in the industry. Included are the L

includedProcesses o materials of the different components (housing, cables, printed wiring board incl. its different compounds), as a
= Il as the final mounting of the PWE with the different components. Mot included are other production efforts :
: (for housing, etc.). u
4ssEsEEEEEEEESm NN NSNS SN NN NS EE NSNS EEEEEEREEEEEEEE?

generalComment The control unit has steel (housing), 32% plastics, 14% printed wiring boards and 8% cables.

infrastructurelncluded yes

datasetRelates ToProduct yes

Geography electronics for control units, RER, [kg]

location RER

text Data used has no specific geographical origin (literature values).

Technology electronics for control units, RER, [kg]

ot estimated composition of the electronics for control units in the industry, based on literature (% of the different

parts) and on the composition of a television (composition of the PWB)
Time period electronics for control units, RER, [kg]
Fertig
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Introduction
ecoinvent v1.x & electronics

3 ecoinvent - Mozilla Firefox

:

Datei Bearbeiten Arsicht  Chronik  Lesezeichen Extas  Hilfe

- Swiss Centre
*«-=»-€ '_| For Life Cycle
| Empa [| Empa Intranet Inventories

chemicals/inerganics £

. http: //db. ecoinvent.orafecoquery /processdetailphp?area=28pid=5508newlanguage =en

264 chemicals inorganic, at plant GLO no 0.0204 kg legnormal 15 /E\'I!}‘-Jllggrl:;fgxs g\fvit:se
282 hydrochloric acid, 30% in H20, at plant RER no 0.0103 kg legnormal 125 Federal Offices

284 hydrogen peroxide, 50% in HZO, at plant RER no 0.00223 kg legnormal 15

336 sodium hydroxide, 50% in HZ0, preduction mix, at plant RER no 0.00102 kg legnormal 125

chemicals/organics

38z chemicals organic, at plant GLO no 0.00134 kg lognormal 1:5 .H-

construction materials/coverings

h12 ceramic tiles, at regional storage CcH no 0.0995 kg lognormal 1o
electricity/ production mix i
664 electricity, medium voltage, production UCTE, at grid UCTE no 8.31 kwh lognormal 1.5 °m
glass/construction
806 flat glass, uncoated, at plant RER no 0.0933 kg lognormal 135 0 ART
metals/extraction
U NN NN NN NN NN NN NN NN NN NN NN NENENENENENEENENENENENEEEEEEEg
> 1054 aluminium, primary, at plant RER *. no 0.0398 kg lognormal 125
. 1067  brazing solder, cadmium free, at plant RER E no 0.00239 kg lognormal 125
= 1073 chromium, at regional storage RER = no 0.0477 kg lognormal 1.5
E 1074  copper, atregional storage RER E no 0.198 kg legnormal 15
= 1103  lead, at regional storage RER : no 0.0138 kg lognormal 1.5
E 1154  steel, low-alloyed, at plant RER E no 0.546 kg legnormal 15
» 1155  tin, at regional storage RER = no 0.00265 kg legnormal 125
" 1156 zinc for coating, at regional storage RER : no 0.00841 kg lognormal 1.5
‘an EEssEEEEEEEEEsssEEEEEEmenennnnnnnnnns®

apar.§ canﬂ:uarEﬁgralec p;per
1723 paper, woodfree, coated, at regional storage RER no 0.0135 kg lognormal 15

plastics/monomers

Fertig
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Introduction

eco
e.g. data coverage “Devices” / -
Xa -
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| ETH
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79 3 E@]

~ th jasfics om R
" Plasgioy | Y per plastics
o 24% o ART
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Introduction
e.g. data coverage “Components/Modules’ / -

®Xamp,.. - N -
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Inventories
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e” PWB

A joint initiative of the
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ETH domain and Swiss
2% Federal Offices
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o ETH

il
n .
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further metals 12% k
5% © ART
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Introduction /\

conclusion data coverage in ecoinvent v1.x /

—

Swiss Centre

ecoinvent LCI database can cover already a major  ForLifecycle

Inventories

part of the materials used by the .L.E industry

ETH domain and Swiss
Federal Offices

there is st| | ETH

ienvrronmenta ‘missing: ke

: precrorjs metels,ﬁ _ Sme

- ic chemicals, high purity ==~ € ART
grade chem '
speC|f|c processes for the productlon of electronic
components and.modules are missing. (e g. prlnted

wiring board, capacitors, ...) i
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General Overview /\

Objective “electronics @ ecoinvent™

Centre

o

Swiss Centre
For Life Cycle
Inventories

A joint initiative of the

To establish average datasets - valuable for a use (at least

1) in Switzerland and Western Europe - of production, use Fedoral Offices
and disposal of electronics devices and its components
(including all subsequent datasets for the necessary basic
materials etc.).

4

| o
© ART
ecoinvent data v2.0
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General Overview /\

Content
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General Overview /\

Data sources used ...

e Company data (CER,
Questionnaires, ...)

e Own measurements /
own analysis

» Scientific publications
e LCA database(s)

Life Cycle ‘“‘f‘z“tq i
¥
and Electron se an

product'\oﬂ '

3.0 {2007}
Data v2 artin Lebman™:

i jasset
cland Hisehier Mischa ©

5 nhorst
. D\;\,t?z:;crf /5t Gatten

e Statistics
e Further literature

e Personal communication
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Content /KF“\\

Level “Electronic Devices” /

—

Swiss Centre
For Life Cycle

Limited number of devices - Inventories
covering ICT sector A joint intiative of the
ETH domain and Swiss
Federal Offices
; ETH
- Desktop = ecoinvent datasets
CompUter desktop computer, without screen, at plant GLO unit
- Ke board CRT screen, 17 inches, at plant GLO unit =1
y LCD flat screen, 17 inches, at plant GLO unit °m
- Mouse laptop computer, at plant GLO unit
printer, laser jet, b/w, at plant GLO unit o ART
- CRT Screen printer, laser jet, colour, at plant GLO unit
keyboard, standard version, at plant GLO unit
- LCD Screen mouse device, optical, with cable, at plant GLO unit

- Laptop Computer
- b/w Laser Printer
- Color Laser Printer

15 Presentation: R. Hischier/M. Lehmann °
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Level “Electronic Modules™

Swiss Centre
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For Life Cycle
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module
= f(devices covered) LCD

e SEPA
pVD driv « Toner me e © ART

&
Y

i

16 Presentation: R. Hischier/M. Lehmann ‘Em




Content /KF“\\

_ ' econvent
Level “Electronic Components™ /
UI‘? Swiss Centre
For Life Cycl
fb{}u Inovrentc?rieysC ©
Ny
ed pW 5 A joint initiative of the
B S
mi ) )
Cf’och,,p ETH
-
‘ = f(devices cove d E=D
capacitor 7 red) LCD glass E—

Presentation: R. Hischier/M. Lehmann °

Content /fﬂh\\

_ | eco nvent
Level “Electronic Modules & Components™ /
Swiss Centre
For Life Cycle
Inventories
capacitor, film, through-hole mounting, at plant GLO kg A joint initiative of the
capacitor, SMD type, surface-mounting, at plant GLO kg ETH domatn and Swiss
capacitor, electrolyte type, < 2cm height, at plant GLO kg
capacitor, electrolyte type, > 2cm height, at plant GLO kg ETH
capacitor, Tantalum-, through-hole mounting, at pli GLO kg A
capacitor, unspecified, at plant GLO kg
(==
- - : P
e Specific & unspecific data available © ART

e Datasets on a “kg” basis - but typical average weights (per
specific type) in Meta Information documented

- Dataset can be used also when “number of capacitors”
known (instead of “weight of capacitors™ ...)

18 Presentation: R. Hischier/M. Lehmann ‘Em




Content m

f !
€Co
cc : 77 Centre
Level “Electronic Modules & Components /
Swiss Centre
For Life Cycle
Inventories
e Two clearly distinguished levels (mounted / unmounted) Ajoint nitiative of the
ETH domain and Swiss
Federal Offices
» several types of mounted boards - ETH
plus all information in order to establish additional own, specific .
types of mounted PWB datasets =D
- EMIPA
printed wiring board, through-hole, at plant GLO ) m2 ART
unmounted printed wiring board, surface mount, at plant GLO m2 0
mounted SnPb solder SnAgCu solder Mix
through-hole soldering surface mount soldering Mix
Desktop Laptop PSU SM, unspec.|TH, unspec. unspec.
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Content q
71 : 73
Level “Disposal of(Electronics (e-Waste) /
Entsorgung, .
T ———— 1 Geratetyp XY : | i ] SWIsscentre
: i H i | ————— | ForLife Cycle
H H . Battarien- H 1 Ensorgung ! Inventories
Recycling ! Gchlacke !
HWWl-% erbrannung e [ i A joint initiative of the
Kondensatoren i Behandlung __! ev. Entsorgung ! E‘I!H domain and Swiss
H L 7| Selentrommeln o Reststoffe : Federal Offices
1| KvaSerbrennung Schacstaolff- [T ]
E LCD-Screens [ entfrachtung =% i | Behandiung i | Kviaverbrennung
\ T 'J H "l Tanermadule Y| Tonemadul, leer m
-verorennung 0 Jro . a3 —1 1
Kahlmittel (TCHW) © Behandlung i ev Entsorgung m
. 7| Quecksilber-Teile 'i““_R_e_s_tft_o_ﬁ_e_““i
Entsorgungsmodule |
B R 2 EMIPA
T [ Ky A-Werbrennung
7| KS-Gehause 0 ART
— handische . Kabel o FASerbrennung
- _— i Zetlegung XY verarbeitung Kabelkunststoffe
i Eisen-Metalle /| o Zerlegung XY i . Bildrghren- o [Deponierung
! Stahl-Legierungen in Grossshredder i verarbeitung Leuchtschicht
i [ Micht-Eisen- Zerlegung XY E o] Weiterbearbeitung kXA erbrennung
! Metalle b in spez. Shredder | 1 Tetall-KS-Gemische U1 Kunststoffe
i 1% SO N

Sek'produktionen Gorlto-a-p-ozll'llcho E-;;orgung Verarbeltung Fraktionen Entsorgungsmodule
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Content -
Level “Disposal of Electronics (e-Waste) T

—

-, Swiss Centre
For Life Cycle
Inventories

joint initiative of the
TH domain and Swiss
ederal Offices

“depollution
& i treatme

113

Entsorgungesmodule d Ism antl In g .
Operatlons J i Ky A-Merbrennung °m
i K5-Gehause
ACtIC i © ART
i KA erbrennung
E
8sk'produktionen Gorlite-apezifische Entsorgung Verarbeltung Fraktionen Entaergungemodule
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ecoinvent 2.0: ““Use of Electronics™ 7 ent
Swiss Centre

Computer, desktop, use For Life Cycle
Inventories

—

A joint initiative of the
ETH domain and Swiss
Federal Offices

| CRT || Mix ” LCcD | CRT | Mix | | LCD |, ' \ , i \ m

| Active | | Standby/sleep | | Off mode | ‘m
| ART
System Unit System Unit System Unit c
Keyboard Keyboard Keyboard
Mouse production Mouse production Mouse production
CRT monitor CRT monitor CRT monitor
Energy consumption active Energy consumption Energy consumption in off
mode standby mode mode

Energy consumption CRT Energy consumption CRT Energy consumption CRT in

e e yaser | [0 | O ey e There are two levels
of application -

22 Presentation: R. Hischier/M. Lehmann ‘Em




ecoinvent 2.0: “Use of Electronics’

—

First level of application (1):
= General datasets to describe the average operation expressed for home or
office conditions as part of whole equipment life-time (in hrs of use)
= Parameters:

= Activation mode (time per day and year operating at different
modes, based on literature and assumptions)

Desktop computer Laptop computer Printer

econvent

/

Swiss Centre
For Life Cycle
Inventories

A joint initiative of the
ETH domain and Swiss
Federal Offices

Mode Office Mode Office Mode

More for office use

Active 55h Active 55h Active

2h

2h 2h Standby/sleep

Standby/sleep

Standby/sleep

7h

Off 16.5h Off 16.5h Off

=Power consumption at different activation modes (based on
literature survey - see ecoinvent report 18, V)

=(First) life-time of the equipment (4 years for desktop
computers, laptops and printers, 6 years for CRT and LCD
monitors)

23 Presentation: R. Hischier/M. Lehmann
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Case study to demonstrate the first q

level of application (ecoinvent 2.0)

nvent

e

—

Assumption:
= Swiss Company with 5 office workers
= 3 use desktop computers (2x LCD, 1x CRT), plus
2 use laptop computers
= Each worker works an average 240 days per year, 8
hours a day

*= The company consumes 300 kg of paper per capita
and year; 50% recycling paper and 50% bleached
paper [US consumption 2005: 301 kg/capita & year]

= The boss wants to know what environmental impact his
company causes due to the office work . . . to publish it
in the Environmental Report!

24 Presentation: R. Hischier/M. Lehmann
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Case study to demonstrate the first q

level of application

nvent

e

—

- : - Swiss Centre
Eco-Indicator'99 (H/A) Ecological Scarcity (UBP'97) .
120 1400000 For Life Cycle
Inventories
[—
1200000 + A joint initiative of the
100 4 ETH domain and Swiss
Federal Offices
1000000 -
- ETH
800000 {
60 |
600000 F— = E@]
40 J 400000 -| Om
20 200000 4 — c ART
0 4 CRT, LCD, Laptop Printing White  Recycling
CRT, LCD, Laptop Printing White  Recycling Desktop  Desktop Paper Paper
Desktop ~ Desktop Paper Paper m deposited waste Demission into air
. W emission into top-soil/groundwater W emission into water
mHuman Health B Ecosystem Quality OResources Oradioactive waste W use of energy resources
R . R = .
25 Presentation: R. Hischier/M. Lehmann Om
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ecoinvent 2.0: “Use of Electronics econvent

/

—

= Second level of application (2):

= Specific underlying datasets for the use of desktop and
laptop computer

= - active, standby/sleep, off; based on literature and
assumptions

= Parameters:

= Power consumption of activation mode in
guestion (per h)

= Share of laptop/desktop production (including
keyboard and mouse); again per h

= Transport of desktop/laptop computer by rail and
road from factory to user; again per h

26 Presentation: R. Hischier/M. Lehmann
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Scenario(s) illustrating the application of q

the ecoinvent ““use of electronics” datasets / Corses

—

Swiss Centre
For Life Cycle

= Calculation and modelling of assumed specific use pattern: Inventories
= Intensive use of desktop computer for 1 hour to produce Fevra Ot
e.g. a PowerPoint presentation (active mode) ETH
I
= b/w Print-out of presentation; takes 2 minutes; printer is F=D
switched off right after P
) ART
= Computer is switched off after another 8 min (a total of
10 minutes in standby mode).
27 Presentation: R. Hischier/M. Lehmann °

Scenario(s) illustrating the application of qm

the ecoinvent ““use of electronics” datasets / Forsee

—

Swiss Centre

= ecoinvent 2.0: different ways how to describe my “case” o s v
Inventories
Region é CH RER é ederal ices
Equipment i Comp/CRT Comp/LCD laptop g
Activation il active standby off | om
_E g o ART
Printer b/W colour
Functional f}|  quantity time
| unit (Printer) |§

28 Presentation: R. Hischier/M. Lehmann °Em




Scenario(s) illustrating the application of q
the ecoinvent ““use of electronics” datasets

= Modelling: Application of suitable datasets

29

N
CH CH
C/LCD || C/LCD | ,
active || standby )
colour
. >
time

= Corresponding ecoinvent 2.0 datasets:

nvent

e

Swiss Centre
For Life Cycle
Inventories

A joint initiative of the
ETH domain and Swiss
Federal Offices

= use, computer, desktop, with LCD monitor, active mode,

CH* (for 1 h)

= ,use, computer, desktop, with LCD monitor, sleep/standby

mode, CH*
(for 10 min)

= ,,use, printer, laser jet, colour, printing per h, CH”

(for 2 min)

Presentation: R. Hischier/M. Lehmann
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Scenario(s) illustrating the application of

the ecoinvent ““use of electronics’ datasets

= Modelling and calculation in any of the leading LCA
software programmes with implemented ecoinvent

2.0 datasets (variations high-lighted in yellow)

30

Presentation: R. Hischier/M. Lehmann

CH CH CH CH CH CH RER RER
C/LCD C/LCD C/CRT C/CRT Laptop Laptop Laptop Laptop
active standby active standby active standby active standby
colour colour colour colour

time time time time
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Scenario(s) illustrating the application of q
the ecoinvent ““use of electronics” datasets / e

Eco-Indicator'99 (H/A)

0.003
R O@“lﬁ
0.0025 - > C (‘O
\ CY Ze)
/ "
0.002 <
?O(‘
0.0015 | %
© S RER

o

||

0.001

0.0005 -

o 1—1
Active, LCD standby Active, CRT standby Active, Laptop standby Active, Laptop, standby
RER
m Human Health W Ecosystem Quality O Resources
31 Presentation: R. Hischier/M. Lehmann

Swiss Centre
For Life Cycle
Inventories

A joint initiative of the
ETH domain and Swiss
Federal Offices

S EMPA

ecoinvent ““use of electronics’ datasets

Final comments on the application of /9 -

= Sjtuation 1

= Don’t know specific use pattern (e.g no idea what
computer monitor)

= > apply average dataset like “use, computer,
desktop, mix office use, CH/RER”

= Attention: time-frame of your study is a must,
datasets are calculated per hour!!

32 Presentation: R. Hischier/M. Lehmann
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Final comments on the application of /\

- (11 - 79 m’m
ecoinvent “use of electronics’ datasets /
JSWiss Centre
) ) For Life Cycle
[ ] S'tua‘“on 2 Inventories
= Do know the specific use pattern and the ETH
equipment (e.g. 1 hour standby mode; desktop -
computer with CRT monitor) ==
- EMIPA
) ART

= - apply specific dataset like “use, desktop
computer with CRT monitor, standby/sleep
mode, CH/RER”

33 Presentation: R. Hischier/M. Lehmann °

Final comments on the application of q
ecoinvent ““use of electronics” datasets / Forsee

Swiss Centre
For Life Cycle

= Office vs. home Inventories
= This differentiation only makes sense when you do ETH
not know the specific use pattern of your study. NP
FED
2 EMIPA
= The provided office and home datasets illustrate € ART

an average use pattern retrieved on the basis of
literature reviews and expert opinions

34 Presentation: R. Hischier/M. Lehmann °Em




Case Study No.2 oo
Printed Wiring Boards of a ICT Device / -

Swiss Centre
For Life Cycle
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A joint initiative of the
ETH domain and Swiss
Federal Offices
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Case Study No.2 . oo

(i) Standard PWB data in ecoinvent data v2.0 /
Modular approach for mounted printed wiring boards Swiss Centre
For Life Cycle
r s namaEsEmsEsEsEsSsEssEsssEsssEssssEn, Inventories
| SnPb solder SnAgCu solder I Mix AJoint initiative of the
I : I E Federal Offices
I : . i . :
through-hole soldering surface mount soldering : Mix :
(st ol solerns, | surecenounsoern e M| . ET
: Desktop Laptop PSU SM, unspec. | TH, unspec.l unspec i
........................................................................................... L ==
2 EMIPA
example 1 - different types of PWB € ART

example 2 - different mounting technologies
& different solder materials
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Case Study No.2
(i) Standard PWB data in ecoinvent data v2.0

example 1 - different types of PWB (per Kg PWB)

econvent
/

Swiss Centre
For Life Cycle

- - - Inventories
Eco-Indicator'99 (H/A) Ecological Scarcity (UBP'97)
20 600000 L
A joint initiative of the
ETH domain and Swiss

18 500000 Federal Offices

] ETH
14 4 400000 -

o L

300000 -

10 | (==

8 1 200000 - ‘m
*1 © ART

100000 4

4 ]

24 o

o4 Desktop Laptop  surface  Power through- mixed,

Desktop Laptop PC surface Power through- mixed, pC pC mount, pr‘,’t'y hole, unspez.
PC mount, Supply hole, unspez. unspez. n unspez.
unspez. Unit unspez. W deposited waste Demission into air
. m emission into top-soil/groundwater @ emission into water
EHuman Health B Ecosystem Quality DResources [ radioactive waste W use of energy resources
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Case Study No.2 .
(i) Standard PWB data in ecoinvent data v2.0

example 1 - different types of PWB (per M?2 PWB)

econvent
/

Swiss Centre
For Life Cycle

- . - ; Inventories
Eco-Indicator'99 (H/A) Ecological Scarcity (UBP'97)
160 3500000 A joint initiative of the
ETH domain and Swiss
140 | 3000000 1] [ Federal Offices
o [ ETH
il
100 |
2000000 4
% | (==
1500000 -
- EMIPA
60 |
1000000 - c ART
40 |
500000 -
20 4
0 4
04 Desktop Laptop PC surface Power  through- mixed,
Desktop Laptop PC surface  Power through-  mixed, mount,  Supply  hole,  unspez.
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Case Study No.2

(i) Standard PWB data in ecoinvent data v2.0

example 1 - different types of PWB (per Kg PWB)
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Case Study No.2

(i) Standard PWB data in ecoinvent data v2.0

example 1 - different types of PWB (per M?2 PWB)
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Case Study No.2
(i) Standard PWB data in ecoinvent data v2.0

example 1 - different types of PWB (per Kg PWB)
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Case Study No.2
(i) Standard PWB data in ecoinvent data v2.0

example 1 - different types of PWB (per M?2 PWB)
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Case Study No.2

(i) Standard PWB data in ecoinvent data v2.0

example 2 - different mounting technologies / solder materials
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Case Study No.2

(i1) How detailed are your information ?

example ,,Plasma Display Panel (PDP) Television Device*

plified)

D
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Case Study No.2 /\

(iit) PWB for a PDP Television Device /

—
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(iii) PWB for a PDP Television Device /
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Case Study No.2
(iit) PWB for a PDP Television Device
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Case Study No.2
(ii1) PWB for a PDP Television Device
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... thank you for your attention ! qﬂwﬂ

ecoinvent data v2.0

electronics data

Roland Hischier, Martin Lehmann
Empa / Technology & Society Lab
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