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INTRODUCTION
The growing market demand for electrical and electronic products has generated a rapid WEEE
increase in recent years.

Figure 1: worldwide e-waste production (https://atlas.qz.com/i/atlas_4kEr0ieY@2x.png)

Waste Electric and Electronic Equipments (WEEE) also are a valuable “mine” of industrial materials
that can be re-introduced into the production chains, allowing to minimize related environmental
burdens.

Waste has the potential to become a valuable resource, thus allowing to save virgin materials and
fossil energy sources, by means of reusing and recycling of existing products.
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Production of computer and other similar devices (tablets, smart phones) is increasing worldwide,
changing lifestyles, industrial processes, consumption patterns, cultural and communication
opportunities.

Fast replacement driven by markets makes life span of computers very short (planned
obsolescence?)

End-of-life management of computers and other WEEE (Waste Electric and Electronic Equipments)
is very complex, due to large number and typology of components and materials.

European Union (EU) has released a large number of directives , to promote:

- Restriction of hazardous substances in production

- Collection of dismissed PCs

- Recycling and disposal



PCs use places China in 2nd and Italy 10th position 
all over the world. 
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PC production in China grows
exponentially…

Computer production in China from 1990 to 2012
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Electronic waste also increase…
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A problem and a challenge
The growing market demand for electrical and electronic equipments (EEE) has

generated a rapid increase in recent years, although a decrease is expected in the next

years.

Global shipments of tablets, laptops and desktop PCs 2010-2019, Source: http://www.idc.com

WEEE also are a valuable “mine” of industrial materials that can be re-introduced

into the production chains, allowing to minimize related environmental burdens.
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Life Cycle Assessment of a Personal 
Computer and its Effective Recycling Rate

Byung-Chul Choi, Hang-Sik Shin, Su-Yol Lee 
and Tak Hur, Int J LCA 11 (2) 122 – 128 (2006)

LCA of an Ecolabeled Notebook – Consideration of Social and Environmental
Impacts Along the Entire Life Cycle.

Ciroth, A./Franze, J., ISBN 978-1-4466-0087-0. Berlin 2011

LCA of a personal computer
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Kim, J., Hwang, Y., Park, K., 2009. An assessment of the recycling potential of materials based on environmental 
and economic factors; case study in South Korea. Journal of Cleaner Production 17: 1264–1271.

End of Life 
Home 

Appli~nce 
Entenn 

TV 

,;; /' 
-► Handworks -► 

Washing 
Disassembly 

Machine 

/' 
-► Handworks -► 

Disassembly 

~ 
Refrigerator CFC 

~ 
~? 

~and works 
Disassembly 

Airconditioner 

Research Boundary 

CRT 

Motor 

Case 

Motor 

Comp. 

Urethan 

Cas 

___. ~ Crush 

-►~-►~-► 

~~ 

Landfill 
Incineration CFC 

Wastewater 
Treatment 



9Qr% 

80r% 

7Qr% 

6Qr% 

S0r% 

4Qr% 

30r% 

.20r% 

1.Qr% 

0% ....,_ ___ _.IL....J~------===-.i------..._...l..io __ .....__._.-==--

Trains port Proch..1cti'on Pa1ckaging • Use o,isposal 



100.00% 

80.00% 
ADP 

□ /lcid 

GWP 

□ ODP 
4'0.00% 

~ Eut 

POCP 

20.00% 
!,,IT 

□ E.T 

Pm-m anuftrnlu ring ~nufactu ri nig Dis oibutio 11 

·-:20.00% 

Fig. 2: IEnvi oonm enrtal impact assessm e·nt resullt for a [personaJ computer 



Tab'Jt! A.1 
Embodied E: □ergy Am1lysis □r l:ih · [Production and □peratiOTI oJ ai dl!:St:tnp IPC .. 

Desktop PC 

l□vemoiy 

Matsrials 
Copper 
rl\lomi□□m 

aro:□ 
s 
Ti□ 
IRrass 
IP]~c mateliiia'ls. 

G'l<i!lS 

· · icrocom;pcm 1:3. 

Jn'lierna'l eil □d: ni~sl hatteuy 
~ 

Cap,acitDus 
arutucmrs 
Mi oroch.""p s. 
!Printed Wiri□g· Board 
Cables 
modes 
IEl!Sistmoes 
[R:Bflerting gi.BS strrfaces 
IPolaTi~BrS 
Tran~stnrs 
[ormoctnrs 
Mag□ru 

~sembly 
IElectliicity JOli .aS581D'b])r (k'Wh).l 

finaU product 
Mass □f assi:!!r□ bled com;p□tJ Ii 

[ornlllatii · energy dJ rnmcl 
Oil eg□i'l,r,]le□t fk,g).l 

fi .. ·year □ li.atio:□ 

IEl tliicify ID:li !5, fl!'.ali o;pera'1li□n (lcWil()l1 

Oil eq□i'l,r,]le□t fk,gf 

C(hemissions 

Tora'! [(h eq emissiool 

Arnoo□ t (_gf 

186.00 
825.00 
1360.00 
104.00 
·12.00 
5.00 
2988,J!l9 
&13.00 

3.00 
11).31 
19.31 
69.49 
·16,Jl,3 
322.411) 
399.00 
U7 
1.311) 
33.00 
4·1.00 
35.11!) 
·1411).54 
61!)J I!) 

56 

·13502.29 

51!Ji5.00 

IUsingp r□ aJ}' rna1J!ri.als .and! 
no:□renew.able e.l a:ricity mix 

IEnl!llpJI' inteMity Embodied &ii~ 
fMjfg).l (M 

0.06 ·11ill.Q6 
0.1t6 132.65 
0.05 35111 
0.11□ ·10.52 
034. 4J4 
0.61 11).34 
0.11□ 2QS..81 
0.01 ·16,.1_6, 

026 11)]'8, 
16,81 6,..15 
8.44. 34.55 
0.11 &.49 
6...2□ 104.31 
27,8 896.17 
0.11 41.95 
9..45 16TI 
OAA. 3.11 
0.02 11)..66 
0.01 ll)Jl2 
035 ·12.45 
0.06 9J I 
0.01 1Jlll) 

8..51 41992 

2442.65 
58,J6 

8..51 432'1115 
103.04 

Co□va-sion f:actor C0:2 release 
f~ Ill!) ( ) 
3..2 515Jl5 

IJ11:it of eleot:ricity inp□t iHow is k\!-lb· Wlit of e:nl!fm,r intell!Sify □[ · octrioity is M.lfkWb; nriit of oil eiqt11va'l □t is~-

l!lsing secondary ma lilia'lsa□d 
re□ewa'b1 eJecttiDity miX 

&ilBfID' i n'liens:'i ty Embodierl E:□Brg!J 
(MJj'g)l ( Jl 

0.02 2.98 
o.m '.H9J 
o.m 361!0 
0.01 ll).94 
0.05 ll).58, 
0.04 o.rn 
o.m Qei.62 
o.m 8,.94 

0.08 ll)_l.4 
15.71 5]'7 
0.10 15.95 
0.11 1.94 
.HIS 51l).fil9 
0,86 2'78,.45 
0.04 ·14...1n 
1.93 3.42 
o.m 11).25 
0.01 ll).36 
o.m ll).41 
0.04 LW 
0.06 8,.00 
o.m rno 

0.29 16.24 

514.95 
13.69 

0.29 ·145.95 
3.47 

Co□\\IY!iiOJI [,acm:r ffi.:z releas · 
(k.&Jmfll Ill!) ( ~) 
1.2 54.9 



iE'alil'e ]: 
IEmbodied Energy lna'lysis or th · pJiOd:uctioJl ;me! aperatio:n of ;i laplDp IPC.. 

LllptopK Using-primacy ma ria1s. .me! ll0Jfren:ewa'b1e 
elecllricily mix 

U!iing secandany materials .me! rt!ffl! able 
ell!ttliiCity miX 

lnvl!il'ltaey .R.rw Amount nsicy (MJ/g)' Embodied Eill!ll:gj' (MJl .Energy" intell!S'it:y· [ .Embodied En ~·(MU 

Matl'!liials 
Copper 
Aluminum 
Iron 
Stesl 
Tin 
Brass 
Plmic materi;ils 
G]!ass 

M1crocomponenJs. 
l111ie;m;il clbdk niokll!I battery 
Capaeitars 
1!11ductors 
Led 
Miorodtips. 
Print.eel Wiliiing-Board 
Cables 
Diodes. 
Dynamo 
R esisttnc· s 
R sllectin,g gins mrhces. 
Polari:z~, 

Transistoni 
(onneclDrs 
Alloys 

agn ts 
Lltbi□m battery 
Miscellaneous materii;ils 

As.sem'bly 
Electri:dity rar ,asssm'bly· (lkWh)1 

final product 
Mass. of ;issembled computer l 
Cumulativ energy" demand ( Jl 
Oil equivalent (k,g)~ 

fiv year operaliio:n 
!Electri:dity for 5 :yigr operatiian (kWih]i1 
Oil eguivalent(kgf 

OOtemissions (produ:ctiian and m-e· year OpGration) 

Taal ((begui!i' emission 

G5.21 
4U77 
281.5 
97.3 
1.1 
39.51 
616.89 
255...t 

J 
30.1 
15..35 
0.37 
25.7 
N1 
205 
8 
J2 
217 
4J.2 
21.63 
24.13 
ll.71 
50 
ll.11 
282 
,40 

413 

2949.95 

226 

11Ul6 
ll>.16 
!l)Jil5 
0.1 
0.34 
!l)JJ1 
OJ 
0.02 

026 
0.44 
o.u 
16.81 
62 
2]'8 
OJI 
9.45 
!l)JJ1 
0.44 
0.02 
O.o-1 
0.35 
!l).fil6 
0.08 
0.06 
0.44 
0.35 

8,.51 

8.51 

Conveli'Sian factar 
(~ !:II lliil } 
3..2 

3114 
66.69 
13.74 
9114 
0.38 
'l.£1 
61.67 
5.11 

11)]'8 

13.11 
4.32 
622 
159.3 
825..66 
21.55 
75.59 
221 
0.96 
O.B6 
0.55 
8,.56 
2.19 
4 
1.58 
124.34 
14 

368,,51 

1798,.24 
42.B2 

19'36.B'l. 
46.:1·1 

a:►.! rale'im!· 
(kgrm~} 
284...6 

~ Unit of elettliicity input flow is. kWh:; unit ali SlllYJ!Y intl!m'ity of elecllri.Oity is. MJ)'k'Wb· uni.tor oil eguiVllent is kg. 

0.02 
0fil 
0.01 
0.01 
o.os 
OJ)4 

0fil 
0.01 

o.os 
0.2 
0.1 
15.77 
298 
OB6 
0.04 
1.93 
o.o2 
0.02 
0.01 
0.01 
0.04 
0fil 
0.03 
0.01 
0.14 
0.12 

o,,29 

Con'ill!l'sian facto:r 
r ~ ieiil 
:n 

1.04 
12.01 
1.44 
0.88 
o.os 
1.74 
19.71 
281 

0.24 
6.65 
.lA3 
'5,..84 
76..49 
25652 
7.22 
15.45 
M2 
o.os 
o..m 
o.28 
0.96 
0.86 
15 
0.17 
39.98 
4.8 

1243 

4GR.21 
11.1'5, 

6554 
156 

40.7 



Energy, emergy and emission performance 
indicators per FU

The added value of calculating emergy performance indicators is that emergy captures the process of 
resource generation, and the environmental support to generating minerals, water, and ecosystem 
services.

This table is a huge source of information, showing the investment referred to the computer production and 

use phase.

Performance parameters of production and use processes, for both laptop and desktop PCs over 

BAU and RAR assumptions

Note: FLOPS (floating point operations per second) indicates the computational 
ability of a computer (https://en.wikipedia.org/wiki/FLOPS)

Embodied Energy (l<IJ) C02 emissions (kgc02 ,q) Emergy (sej) 

Investigated 
Total 

E.E. per phase UnitE.E. C01 per phase nit C01 release Emergy per phase UE\ Data Power 
computer Total C01 Total 

Embodied MJ/ MJ/ 1::gcm,ql 1::gcm,ql kgcm,ql 
Energy Production Use MJ/FLOPS enusstons Production Use emergy Production Use sej/kg sej/hrll5, sej/FlOPS 

kgc0ll!!l1ll" hrll5, kg,roJ!!l1l!E! hr"'' FlOPS 

BAU Desktop 
6770.5 2442.6 4327.8 180.9 0.74 5.03E-0 515.8 186.1 329.7 13.8 0.06 3.83E-08 1.40E+15 4.46E+l4 9.56E+14 3.30E+l3 1.54E+ll 9.18E+04 

PC ----------- -------- - - - - - - - - - ------ -------- - - - - - - - - - - - - - -------- ---------- ------ ------- - - - - - -------- -------- - - - - - - - - - - -------- -------- - - - - - - - - ---------
RAR Desktop 

720.9 574.9 145.9 42.6 0.08 L18E-07 54.9 43.8 11.1 3.2 0.01 9.0lE-09 2.72E+14 1.41E+14 1J0E+14 l.04E+l3 2.97E+10 2.90E+04 PC 

BAU Laptop 
3735.1 1798.2 1936.8 609.6 0.41 4.71E-07 284.6 1370 147.5 46.4 0.03 3.59£-08 6.17E+14 1.89E+l4 428E+14 6.41E+l3 6.76E+10 4.95E+04 pc• ----------- -------- - - - - - - - - - ------ -------- - - - - - - - - - - - - - -------- ---------- ------ - - - - - - - - - - - - -------- -------- - - - - - - - - - - -------- -------- - - - - - - - - ---------

RAR Laptop 
533.7 468.2 65.5 158.7 0.06 1.23E-07 40. 35.7 5.0 12.1 0.004 9.34E-09 1.05E+14 4.65E+13 5.83E+13 1.58E+13 L15E+I0 1.22E+04 PC 



LCA performance indicators per FU (kg, hour of use, 
FLOPS)

Performance parameters of production and use processes, for both 

laptop and desktop PCs over BAU and RAR assumptions

Note: FLOPS (floating point operations per second) indicates the computational 
ability of a computer (https://en.wikipedia.org/wiki/FLOPS)

Fresh1vater entrophicarion Human to::ddty Terre.strial acidification Met.al depletion 
Investigated 

computer 

Production 
Operation Impact/ Impact/ Impact/ 

Production 
Operation Impact/ Impact/ Impact/ 

Production 
Operation Impact/ Impact/ Impact/ 

Production 
Operation Impact/ Impact/ Impact/ 

use K.g.c-oOlJXl!e:r hrus, FLOPS use Kgco-er hr.,.. FLOPS use Kgcomp.r.er hrus, FLOPS use Kgcoo,p.ner hr ... FLOPS 

BAU Desktop PC* 1.97£-07 3.lSE-08 1.46£-08 2.51£-11 4.05£-17 I.0lE-07 1.34£-08 7-48£-09 1.25£-11 2.08E-17 5.70£-09 5.24£-09 4.22E-10 l.20E-12 1.17£-18 4.61£-08 2.58£-09 3.41E-09 5.33£-12 9.49E-18 

------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RAR Desktop PC 3.22£-08 1.30£-09 2.39E-09 3.67£-12 6.63£-18 6.70£-08 1.23E-09 4.96£-09 7.48E-12 l.38E-17 2.15£-09 2.50E-IO 1.59E-10 2.63£-13 4.42£-19 1.59£-08 2.78£-10 1.ISE-09 1.77£-12 3.27E-18 

BAU Laptop PC* 2.15£-07 l.43E-08 7.29£-08 2.51E-11 5.63£-17 4.54£-08 6.05E-09 l.54E-08 5.64£-12 1.19£-17 6.20£-09 2.36£-09 2.l0E-09 9.38E-13 l.62E-18 3.67£-08 1.16£-09 1.24E-08 4.15E-12 9.61£-18 

------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

RAR Laptop PC 1.79£-08 5.86£-10 6.07E-09 2.03E-12 4.69E-18 1.44£-08 5.53E-10 4.88E-09 l.64E-12 3.77£-18 4.90£-10 1.12E-10 1.66£-10 6.60E-14 1.28E-19 5.95£-09 1.24E-10 2.02E-09 6.66£-13 1.56£-18 
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► • 261 :Manufacture of electronic components and boards f ~ disk drive. CD/DVD, RO ... 262:Manufacture of .. 0.99671 El ltem(s) 1ognorma ... P mark ... 

..,. 262:Manufacture of computers and peripheral equipment ft{' electricity, medium voltag .. 351 :Electric power g ... 0.00224 El kWh lognorma ... P mark ... I 
..,... 2620:Manufacture of computers and peripheral equipment ft{' electricity, medium voltag .. 351 :Electric power g ... 0.01784 ElkWh lognorma ... P mark ... 

P assembly of liquid crystal display, auxilliarics and energy use - GU ft¼' electricity, medium voltag .. 351 :Electric power g ... 0. 00884 El kWh lognorma ... P mark ... I 
P backlight production. for liquid crystal display - GLO F..: electricity, medium voltag .. 351 :Electric power g ... 0. 00533 El kWh 1ognorma ... P mark ... 

P cathode-ray tube production, cathode ray tube display - GLO Ft¼' electricity, medium voltag .. 351 :Electric power g ... 0. 00538 El kWh lognorma ... P mark ... I 
P computer production. desktop, without screen - GLO F-e electricity, medium voltag .. 351 :Electric power g ... 0. 00034 El kWh 1ognorma ... P mark ... 

P computer production, laptop - GLO f.? electricity, medium voltag .. 351 :Electric power g ... 0.00419 ElkWh 1ognorma ... P mark ... I 

P disk drive production. CD/DVD, ROM, for desktop computer - GLO 

P disk drive production, CD/DVD, ROM, for laptop computer - GLO ..- Outputs 0 X 1.2:J 

P display production, cathode r.ay tubo, 17 inches - GLO 

P display production. liquid crystal. 17 inches - GLO Flow Category Amount Unit Costs/Rever Uncertainty Avoided pro Provider Data quality Descriptior 

P hard disk drive production. for desktop computer - GLO f~ computer, laptop• GLO 262:Manufac-turo of •.. 1.00000 Elltcm(s) none 
P hard disk drive production, for laptop computer - GLO f,.water Emission to air/unsp .. 98.49469 El kg lognorma ... 

P keyboard production • GLO I P liquid crystal display production. minor components, auxilliaries an 

P market for assembly of liquid crystal display, auxilliaries and energ· I I I P market for backlight, to, liquid crystal display• GLO 

P market for cathode-ray tube, cathode ray tube display - GLO I I I P market for computer, desktop. without screen - GLO 

P market for computer, laptop - GLO I I I P market for disk drive, CD/DVD, ROM, for desktop computer - GLO 

P market for disk drive. CD/DVD, ROM, for laptop computer - GLO I I I P market for display, cathode ray tube, 17 inches - GLO 

P market for display, liquid crystal, 17 inches - GLO I I I P market for hard disk drive. for desktop computer - GLO 

P market for hard disk drive. for laptop computer - GLO l l 1 l P market for keyboard• GLO 
. . ~ . . . 

P market for liquid crystal display, minor components, auxilliaries anc 

P market for oointina device. ootical mouse. with cable - GLO General information [Inputs/Outputs] Administrative information [ Modeling and validation ] Parameters I Allocation I Social aspects I Impact analysis] I 
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A Welcome IP computer production, laptop· GLO I rn computer production, laptop I ;;; Analysis result of computer production, laptop ~1 = El 

;;; computer production, laptop 

..., Impact analysis: ReCIPe 2016 Midpoint (HJ 

Subgroup by processes 0 Don't show< 1 
A 

V 
% 

Name Category I rwentory result Im pact factor Impact result U'nit 

► i Freshwater ecotoxicity 66.221.03 kg 1 .4-DCB 

► i Ozo11e formatio11, Human health 0.48658 kg NOx e,q 

► i Marine eutrophication 0.07350 kg Ni eq 

► i Waler COllSUmptioll 1.41311 m3 

► i Stratospheric ozone depletion 8.86211 E-5 kg CFC11 ,eq 

► i Freshwater eutro p hicati on 0.391.27 kg P eq 

► i Terrestrial acidification 0.94900 kg SO2 eq 

► E Human carcinogenic toxicity 19.86868 kg 1,4-DCB 

► E Terrestrial ecotoxic ity 1530.63605 kg 1_4.DCB 

► E Global warming 163.40393 kg CO2 eq 

► i Human non-carcinogenic toxicity 2154.00201 kg 1.4-DCB 

► i Fossi I resource scarcity 47.22801, kg oil eq 

► i Fine particulate matter formation 0.43752 kg PM2.5 eq 

► i Ozo11e formatio11, Terrestrial ecosystems 0.52219 kg NOx e,q 

► i Land us,e 2.28970 m2a crop eq 

► E Marine ecotoxicity 92.80385 kg 1,4-DCB 

► E Ionizing radiation 17.73861 kBq Co-60, eq 

► i Mineral resource scarcity 5.30617 kg Cu eq 
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A Welcome = El I P computer production, laptop• GLO I ::h computer production, laptop I ;;; Analysis result of computer production, laptop ~ I 
!-------~~---------------~------------~ ~-----------------

;;; computer production, laptop 

L Fllow F.. l-lyd'rogen-3, Tritium• Emission to wat,er/ocean 

0 Impact category !__;_ Global warming El 

Contribution Process 

P computer production, laptop· GLO -P market for printed wiring board, surrace mounted, unspecified', Pb free • GLO 

P market for m ag nesiu m-al loy, AZ91, diec ast • GLO 

P market for liquid' crystal dispfay, 1mmounted • GLO 

P market for magnesium-alloy, AZ91 • GLO 

P market for printed wiring board, surrace mounted, 1.mspecified', Pb containing• GLO 

'f'100.00% 

►21.36% 

►21.10% 

► 12.24% 

►09.74% 

►09.10% 

►07.33% 

►03.60% 

►02.60% 

►02.54% 

►01.95% 

►01.64% 

►01.12% 

►01.02% 

►01.01% 

►00.60% 

►00.43% 

►00.34% 

►00.24% 

►00.19% 

►00.16% 

►00.16% 

►00.15% 

►00.13% 

►00.12% 

►00.12% 

►00.11% 

►00.11% 

►00.10% 

►00.06% 

►00.06% 

P market for printed wiring board, mount,ed mainboard, l'aptop computer, Pb containing - GLO 1 

P market for disk drive,. CO/DVD, ROM, for laptop computer• GLO 

P market for hard disk drive, ior laptop computer - GLO 

P market for power adapt,er, for laptop• GLO 

P market for used laptop computer• GLO 

P market for steel, chromium steell 18/8, hot rolled• GLO 

P market for aluminium, wrought alloy• GLO 

P market for battery, Li-ion, recharg,eable, prismatic • GLO 

P market for polystyrene, high impact• GLO 

P market for corrugat,ed board box - GLO 

P market for tap water• RoW 

P market for wastewater, unpolluted - GLO 

P market for polystyrene foam sl'ab • GLO 

P market for electricity, medium voltage• CN 

P market for tap water• Europe without Switzerland 

P market for aluminium, cast alloy• GLO 

P market for sheet rolling, steel - GLO 

P market for extrusion, plastic pipes• GLO 

P market for sheet rolling, aluminium - GLO 

P market for section bar extrusion, aluminium• GLO 

P market for battery, NiMH, rechargeable, prismatic• GLO 

P market for electricity, medium voltage• RoW 

P market for packaging film, low density polyethyl,ene • GLO 

P market for cable, network cable, category 5, without plugs• GLO 

P market for electricity, medium voltage• IN 

Amount Unit 

163 .40393 kg 002 eq 

34.89900 kg 002 eq 

34.47223 kg 002 eq 

20.00581 kg 002 eq 

15.91724 kg 002 eq 

14.87407 kg 002 eq 

11.97706 kg 002 eq 

5.88324 kg 002 eq 

4.24177 kg 002 eq 

4.1i5754 kg 002 eq 

3 .19286 kg 002 eq 

2.67291 kg 002 eq 

1.83498 kg 002 eq 

1.65968 kg 002 eq 

1.64729 kg 002 eq 

0.98163 kg 002 eq 

0.6972-3 kg 002 eq 

0.55472 kg 002 eq 

0.38545 kg 002 eq 

0.31197 kg 002 eq 

0.26953 kg 002 eq 

0.25727 kg 002 eq 

0 .23694 kg 002 eq 

0 .20553 kg 002 eq 

0.20190 kg 002 eq 

0.1i8915 kg 002 eq 

0.18259 kg 002 eq 

0.1i7600 kg 002 eq 

0.15790 kg 002 eq 

0.09541 kg 002 eq 

0.09057 kg 002 eq 

General information I inventory r,esults I impact analysis I Normalization and weighting I Process results [ Contribution tree J Grouping I Locations I Sankey diagram I LCIA Checks I 
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Total ,collection rate for waste electrical and e!ec,tronlc equipment in 2,01,6 as a percentage off 
tlhe average wei,ght of EEE put on the mark,et in the three precedirtg years ,(21013-2015•) 
(%) 
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Figure 1. Total collection rate for Waste electrical and dectroniic equipment in 0 16 as a peroen.tage of the average weight 
ofEEE put on the !l.narket in the three preceding years (20l3-20fil5) (%). Source: EUROSTAT 1 



Waste electri,cal an•d electr,onlc equipment, to,tal collected, 2i00.s and 201 16 
(kg per inhabitant) 
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The Mini terial D1ecree 185/2007 also defmed tiliiat ,collection c,eidre hould cl ·sify WEEE m:to five 

categ,orie ,a,. £ollo, ~s. 

• 'Rl'' Refi1.gerators and air condlitionm.g s·. te1us" 

• 'R2'' La:rg,e hoill ·. eliold applianc,e .18 .. 

• 'R.3'' TV ets and displa ·.· ]'9 

• 'R 4'' Sn1all ho1 eho]d appliance , consumer ,elecb-oni,c office auilo1uation, co111puter· 

1. l"gl . J111 .. . o app iance- , 11 .. 1bng wev1.,ce · .. 

• 'R.5 ' Light ource (no incande cent lrunp J 1 ;I 



Tabl'e 2. Materi:ds and ellergy reoov,er,ed from 1 tonne of"WEEE across ilie different caitegories. Source: Biganzoli et al, 

(2015). 
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WEEE recovery in 
the Metropolitan 
City of Naples

..----------------------, 

Annual 
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6942 
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180¾ 
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Figure 5. Annual amount of collected WEEE and its composition into the different groups of WEEE such as: 
Source of the data: Annual report of WEEE Coordination Centre, 2018. 
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It is evident from the year 
2008 a high jump of the 
amount collected as the
WEEE Italian system started 
to operate at legislative 
level in November 2007 
whereas the year 2009
is the first full operative 
year for the system (Favot
et al., 2016)
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PRO'\'"'INCES COLLECTION CHAN 1GE 

PER CA.PITA 1018/1017 

A VELLINf 1O 3 191 5 11% 

BENEVENTO 3 02 ··, 17.,19% 

CASERTA S 42 , 706% 

APLES 2,24 -1 33¾ .. ·,a 

SALERNO 2,38 3,94% 

CAJ\IIPANJA REGIO·N 2,96, 3.·9% 

SOUTHER ITAL '\r AND ISLANDS 3,54 5 55¾ ::,- ·.· 0 

ITALY 5,14 4 ,84'% 

Ta hie 3. }\mount of \\IEEE colleded per capita. ~d petiCenrage change in 2018 compared. to 2017. Source of ilie data: 
Centro Coordinammto RAEE Ra;p_porto 3!1lllnale 201 K 
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Fig. 2. The spatial distribution of per-capita collection rates ( CR) in Italy 
(Year"" 2015) CR: kg collected per inhabitant per year. 
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Presentazione progetto "RE-BIT" 
Una seconda vita per i computer! 

Install Party 

Venerdi 23 maggio 
ore 10:30/13:00 

Atrio di ingresso Universita Parthenope 
Centro Direzionale (Isola C4) Napoli 



Home » Senza cate goria 

Napoli: RE-BIT, donati scuola pc non rottamati 

Inserito <la Dentr0S ale1no on 20 maggio 2014 - 01 :00 No Cormnent 

Sara presentato 
venerdi 23 maggio, alle ore 10.30 presso l'Universita Parthenope di Napoli (Centro Direzionale, Isola C4) il 
progetto Re-Bit che mira a s•elezionare computer ancora utilizzabili per destinarli a scuole e biblioteche. II 
prograrmna dell' evento prevede alle ore l' intervento di saluto del Direttore del Dipartimento di Scienze e 
Tecnologie, Prof. Raffaele Santamaria, e del Direttore del Dipartimento di Ingegne1i.a, prof. Vito Pascazio e 
del vice-sindaco e assessore all'Ambiente del Comune di Napoli Tormnaso Sodano .. La selezione <lei 
co1nputer utilizzabili presso la A&C Ecotech e gia in corso <la paite di studenti dell 'Universita Paithenope. II 
giorno 23 1naggio, in concomitanza il convegno presso l'Universita Parthenope promosso da Legambiente 
Campania e dal consorzio Ecoem, si svolgera un' Install Party', in cui ricercato1i. e studenti dell'Universita 
Parthenope installeranno softwar·e open-souice idoneo ad usi non professionali (scuole ele1nentari, 
associazioni) per poi destinare i computer cosi rigenerati a scuole elementati. del Comm1e di apoli e a 
singole associazioni. In parallelo si svolgera tm' esposizione di oggetti artistici ottenuti mediante 1i.ciclo di 
parti di vecchi co1nputer. 11 progetto Re-Bit, patrocinato dal Comune di Napoli, e un'iniziativa pro1nossa 
dall Universita Partheno e attraverso il Di aititnento di Scienze e Tecnolo ie e il Di artitnento di In eQ"neria 
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The REBIT project at Parthenope University

A reuse project has been implemented since 2014 up to 2018 in Campania region named REBIT. This
project originated from a collaborative effort of Parthenope University, the City administration, the
firm A&C Ecotech and the environmental association Legambiente.

REBIT project aims to reuse and recycling (circular economy):

- Select and repair still usable computers;

- Decrease waste generation and increase resource saving;

- Minimize the existing digital divide.

REBIT 2015 at the junior School G.Pascoli of Naples (https://www.scienzeetecnologie.uniparthenope.it/REBIT-
2015.html)





Circular 
Economy and Art

Inspired artists

"'"'"'foceboo1tcom/g/us/art 
e 

Old Tech New Art 
"'"'"'·"'<ebooltcom1o1dtechnewart 

La nostra attfv/ta segue la 
Corrente di Pensiero dell' 
upcyc/ing, term/ne co/ qua/e SI 
ldentftica II Processo di recupe,o 
e trasfonnazlone di mater/a// che 
non hanno PIii alcun Preg10 
frlfiutl), In nuov1oggett111 cu1 va/ore 
agg1unto e dato da//a creat1v1ta 
man/festata nell'lmp/eg 0 deg// stessl. 

I mater/a// scelti In questo caso sono I RAEE 
(Rltiut/da Appareccnlature Elettrlche ed Elettr0-
nlctieJ: la crescente dlffuslone ed evo/uz/one 
degll apparecch/ tecno1og1c1 determ1na un 
sempre magglore r/scti10 di abbandono 
ne//'amb1ente con conseguenzed1 lnqulnamen­
to dei nosrro Planeta. 

I nostri oggetti vengono rea//zzat/ secondo quesra Procedura: 

• recupero delle apparecchiature dlsmesse o 
abbandonate In strada (pc, radio, mon/to,, stampanr1, eccJ; 

• smontagg10 de/le apparecch/ature In comp0-
nent1 Plu piccole e sempllci; 

• assembiagg/o de//e slngo/e part/ attraverso 
uso di \/if/, col/a, minuter/a, ecc. .. 

La eh/ave lnnovativa dell'attlvlta r/s/ede nella 
connorazlone "pop• de/le nosrre creazlonl: In 
un mondo domlnato prlnc/pa/menre da//'ideo-
log1a del consum/smo, lndlr/zz/amo Ii nostro 
lnteresse verso component/ rlconosclblii dalla 
magglor parte delle persone, perche piena­
mente radlcatl nel nostro quotid/ano. 















Thank you for your 
attention !




