LCI Data for Electronics / e

First Comprehensive Public Inventory o

Data for ICT Sector & its influence on For Life Cycle

existing studies / existing conclusions ETH
=D
QEMPA
© ART

2nd LCM conference

Beijing, China / November 15, 2009

Roland Hischier

Technology & Society Lab / Empa, St. Gallen (Switzerland)

Content /\

e Introduction Swiss Centre

For Life Cycle
Inventories

Electronics @ ecoinvent data v2

- A short overview ETH
=D

e Application / Case studies QEMPA

© ART

- Case Study No. 1: dataset ,,electronics for control units*
- Case study No. 2: Plasma Television Device
- Case study No. 3: use of electronic media (internet, TV)

Conclusions

slide 2 Trust in Transparency! PEMPA




a competence Centre of

ecoinvent database v2.0

= More than 4000 generic LCI process datasets
® Included in the leading LCA software and eco-design tools
m  Online access to LCI and LCIA results for all datasets

Based on industry data, compiled by independent experts
Consistent, validated and transparent

= Continuously maintained

o Agriculture
Energy supply

asic and specialty

chemicals

= International in scope, including
e.g. data of US agriculture, global

www.ecoinvernt. org

{| ICT & electronics e
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Electronics @ ecoinvent data v2
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+CML Method 2001

+Eco-Indicator’99

«Ecological footprint

gical scarcity 1997 §
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To establish average datasets — valuable for a use (at least !) in

Switzerland & Western Europe — covering production, use &
disposal of electronics devices & its components (including
subsequent datasets for relevant basic materials etc.).
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Introduction /\

axample 2 - washing machina N )
e ecoinvent data v1 can cover already a

major part of the materials used by the
EEE industry

— - there is still a part of raw materials with
R e

wxamplo 3 -persons computsiuuy. 2 "€1€vant environmental influence
T missing:
- Metals: alloyed steels, precious metals, ...

- Chemicals: ICT specific chemicals, high
purity grade chemicals, ...

specific processes for production
of electronic components & N eametind
modules are missing (e.g. printed
wiring board, capacitors, ...)

Source(s): Hischier (2004), Electronics Goes Green
Conference Proceedings
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Electronics @ ecoinvent data v2 /\

(i) Modular structure of dataset ... e.g. Printed Wiring Board ?m’%ﬂ;

Legend: )
Swiss Centre

For Life Cycle
Inventories

Type-dependent

Type-independent
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Electronics @ ecoinvent data v2 /\

(i) Modular structure of sector “electronics” (e.g. Desktop PC) nvent
4
electricity
Swiss Centre
For Life Cycle

production disposal Inventories

| Device X WEEE Fa
el il e.g. Desktop PC treatment Metals I
,Devices* j
/ Plastics |
P ooy
Unit (PSU) treatment treatment e
= processes
Drives (HDD, Cards
CD-Rom) (Network, ...)
et
treatment
Level 2 Mainboard
\«Modules J Cable Energy,
treatment heating
Mounting [ \ PWB Energy,
PWB treatment electricity
Printed wiring CRT/LCD Waste
i i Fluorescent
Capacitors Coils lamp treatm.

Resistors q ”
Incineration
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»Components> materials haz. waste
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Electronics @ ecoinvent data v2 /\

(iii) Transparently documented /em'"eu'm't.
Swiss Centre
For Life Cycle
Inventories
- Accessible ONLINE ETH
BS1
* Requirements for access: QEMPA
Life Cycle Inventories of Electric a Guest account (free of U st
and Electronic Equipment: B
Production, Use and Disposal Charge !) @ ecoinvent
0ata v2.0 (2007)
e -> www.ecoinvent.org
I wolfran
EMPA, SL. Gallen / Dubondor! > Database
-> Registration
. -> Registration as Guest
ecoient roport Ho. 18
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(i) influence(s) on a single dataset ... /

Case Study No.1 < ‘\ 'S:wislf_;:egtrel
- T — ~ or Life Cycle
dataset ,electronics for control units % g ﬂ Inventories

ETH
(ii) influence(s) on study results ... =D
QEMPA
Case Study No.2
Plasma Television Device © AxT

Case Study No.3
Internet vs Television vs Newspaper
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Case Study No.1

(i) Level of Printed Wiring Board

Swiss Centre
For Life Cycle

Inventories
> three modelling options for printed wiring board ... ETH
- ,,old PWB*: (==
keep material composition (from ecoinvent v1.3) DEmPa
© ART
- ,,customized PWB“:
establish specific dataset for the PWB of device (with
electronics data of ecoinvent v2)
- ,,PWB, mixed mounted*:
use mixed mounted PWB dataset of ecoinvent v2
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Case Study No.1

(ii) Level of complete Device

Inventories

> two options for the complete dataset (i.e. the ETH

dataset ,,electronics for control units“): BSL
QEMPA
- ,,old contrgl unit®: N _ © ART

keep material composition (from ecoinvent v1.3)
& ,,re-calculated” in context of ecoinvent v2;
- ,,new control unit“:
use a specific PWB dataset for the amount of PWB
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Case Study No.1

nvent
(ii) Level of complete Device

/ Centre

Swiss Centre
For Life Cycle

700% ries
@ Abiotic Resources

600% O Acidification m
B Eutrophication =0
B Global Warming

500% -

O0Ozone Depletion ° EMPA
B Human Toxicity

B Freshwater Ecotox U ART
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% of result in ecoinvent data v1.3
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old control unit / data v2.0 new control unit / data v2.0
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Case Study No.2

7
7

(i) Original study Centre
« Diploma thesis - calculated with ecoinvent data v1.3 iWiss_Centre
or Life (_3yc|e
= (Re)-calculated, using the (new) possibilities from ecoinvent inventories
data v2.01 ‘ ETH
1 =D

QEMPA
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Source(s): Baudin (2007), Diploma Thesis
Hischier, Baudin (submitted), Int J LCA
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Case Study No.2

(i) Influence of changes to ecoinvent data v2

900%

soorn | Inventories
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? . 100% = Prod. =0
— f— m with data from
0% 1 Hs ecoinvent v1.3 QEMPA
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O Production @ Distribution W Use O End-of-Life Total
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Case Study No.2

(iii) Overall results with ecoinvent data v2
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(i) Original study

-7

7

= Empa research project - calculated based on various data sources iWisf'fegtrT
or Life Cycle
(before ecoinvent !). Inventories
. ) h Consumption of daily news
= No change of specification of ETH
the various media ... only (re)- =D
calculation with ecoinvent QEMPA
© ART
NN Approach Il - Consumption of daily news
! | 177 oniine ! ! extensive
0SS
. 1 1 1 w /
i Ssl B | 1
: e 1 \\ ) / A
1 1 1 -
I 1 l 1 l 1 l I’ § —
25 min : 10 min : 3;3:: g"; : e;?:;:; » - - e
Source(s): Hischier, Reichart (2003), Int J LCA R
Reichart, Hischier (2003), Journal Industrial Ecology TS e -
Hischier, Lehmann (submitted) Journal Industrial Ecology
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Case Study No.3

(ii) Influence of changes with ecoinvent data v2
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Swiss Centre
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Case Study No.3

(iii) Relative changes
(100% = Impact of newspaper production)

Swiss Centre
125% - - For Life Cycle
—Jimpact (ei v2.01) [ substitution (ei v2.01) Inventories
W impact (original) [ substitution (original)
= = Total (ei v2.01) —A Total (original
100% J otal (ei v: ) otal (original) m
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Case Study No.3 o\ qmem
(iv) Influence of changes with ecoinvent data v2 / II @' / o
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Conclusions _

/ Centre

= Simple change of the background database (v1.3 to v2.01)
Swiss Centre
without other changes causes only a minor change in impact For Life Cycle

Inventories
assessment results;
= When using electronics data from ecoinvent data v2.01, all ETH
examined studies show a clearly higher impact (in comparison
to the respective calculation without these specific datasets for ;EMPA
ART

electronics);

= production phase of electronic components (and thus also of
entire electronic devices) has a much higher environmental
impact than so far expected,;

- Inclusion of new data for (precious) metals;
- Inclusion of high(est) purity requirements in electronics production.
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Conclusions

»

%

Swiss Centre

e production of electronic devices has rather high environmental

impact in comparison to the subsequent use phase for Life Cycle
- Consequence: “environmentally friendly” in case of electronic devices
would mean heading for a maximum long use phase. ETH
- But this represents somehow the opposite way of thinking compared to =D
the present reality in our society, where these electronic devices are put QEmPA
quicker and quicker on the market in order to seduce consumer to a more
and more frequent change of their device(s). @ ART
= Examined cases (even “old”) shows no changes of elementary
conclusions of these earlier studies.
- Conclusion: change to a comprehensive database like e.g. ecoinvent data
v2.0 results also for other economic areas (here example of paper & pulp
industry) in higher environmental impacts, due to the more comprehensive
inclusion of their value chains.
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