Table S1. Material composition of electronic devices. Data from “Sustainable Materials Management for the Evolving Consumer Technology

Ecosystem” by Babbitt, Altaf, and Chen 2017 [1]. Numbers represent US 2015 stocks and masses except those with an asterisk indicating that the

mass value is from 2008.

Percent of Unit's Mass

Mass (per unit, Ferrous Al c Other Plast | PC Flat Panel Display Flat Panel Display CRT CRT Batte | Oth
kg)) Metal b Metals ic B Module CCFL Module LED Glass Lead ry er
Blu-Ray 4 0.59 Oio 040 0 0.17 0; 0 0 0 0 0 0.01
DVD Player 4 0.59 Oio OA'LO 0 0.17 0; 0 0 0 0 0 0.01
VCR* 5 0.53 050 030 0.01 0.24 0; 0 0 0 0 0 0.02
MP3 0.6 0.11 0{.33 Oéo 0 0.05 | 0.1 0.07 0 0 0 0.14 | 0.14
Digital 0.0 | 0.0 0.0
Camcorder 11 0.1 9 4 0 0.42 9 0.08 0 0 0 0.07 | 0.11
Digital 0.13 0.1 00 )00 0 042 | 00 0.08 0 0 0 0.07 | 0.1
Camera 9 4 9
Gaming 0.1 ] 0.0 0.1
Console 37 0.36 ) ) 0 0.34 6 0 0 0 0 0 0.01
LED TV 7.8 0.43 0 0 0 0.31 Oéo 0 0.23 0 0 0 0.01
LCD TV 12.1 0.37 Oio 0 0 0.32 Oéo 0.22 0 0 0 0 0
Plasma TV 22.6 0.34 0; Oio 0.01 0.12 060 0.32 0 0 0 0 0
0.0 | 0.0
CRT TV*# 45.6 0.06 1 2 0 021 | 0.1 0 0 0.54 0.06 0 0
LED Monitor 3.7 0.38 030 050 0 0.25 060 0.21 0 0 0 0 0.02
LCD Monitor 5.7 0.38 030 050 0 0.25 Oéo 0.21 0 0 0 0 0.02
CRT Monitor* 20.1 0.03 Oio 040 0.01 0.17 0; 0 0 0.56 0.06 0 0
Printer 8.1 0.37 0 Oio 0 0.58 Oéo 0 0 0 0 0 0.01
Laptop 22 0.1 0; Oéo 0.06 0.25 0; 0.18 0 0 0 0.14 | 0.02
Desktop 9.9 0.58 Oil 040 0 0.12 041 0 0 0 0 0 0.02




E-reader 091 0.04 0.1 020 0 028 | 0.1 0.13 0 0 0 0.2 0.16
0.0

Tablet 0.59 0.04 0.1 5 0 028 | 0.1 0.13 0 0 0 0.2 0.16
0.0

Smart Phone 0.13 0 0.2 5 0.06 0.15 | 0.1 0.15 0 0 0 0.18 | 0.15

Basic Phone 0.11 0.01 OE'_’O Oéo 0 0.33 O; 0.09 0 0 0 026 | 0.07

Table S2. Mass of material contained in electronic stocks per household. Data from “Sustainable Materials Management for the

Evolving Consumer Technology Ecosystem” by Babbitt, Altaf, and Chen 2017 [1]. Numbers represent US 2015 stocks and masses

except those with an asterisk indicating that the mass value is from 2008.

Mass per Household (kg)

Units per | Ferrou | Alum | Cop | Other | Plas . Flat Panel . Flat Panel CRT | CRT | Batt | Oth

i hold | s Metal | inum v | Motal " PCB | Display Module | Display Module al Lead . .

ouseho s Meta u pe etals c CCFL LED ass | Lea ery | e

0.018 | 0.07 0.31 | 0.34 0.01

Blu-Ray 0.46 1.0856 4 36 0 08 9% 0 0 0 0 0 84
DVD 11 2.596 | 0.044 017 0 074 ) 0.83 0 0 0 0 0 0.04

6 8 6 4
. 0.052 | 0.05 0.26 0.03

VCR 0.35 0.9275 5 25 0.0175 | 0.42 25 0 0 0 0 0 5
0.177 | 0.00 0.02 | 0.04 0.06 | 0.06
MP3 0.78 0.05148 84 936 0 a4 68 0.03276 0 0 0 550 | 550

Digital

0.028 | 0.01 0.13 | 0.02 0.02 | 0.03
Carrellcford 0.29 0.0319 71 276 0 298 | 871 0.02552 0 0 0 233 | 509
Digital 0.009 | 0.00 0.04 | 0.00 0.00 | 0.01
Camera 083 001079 711 | 4316 0 5318 | 9711 0008632 0 0 0 7553 | 1869
Gaming 0.350 | 0.05 0.99 | 0.46 0.02
Console 079 1.05228 76 846 0 382 | 768 0 0 0 0 0 923
0.96 | 0.06 0.03

LED TV 0.4 1.3416 0 0 0 7 o4 0 0.7176 0 0 0 1




LCD TV 1.1 4.9247 0'1133 0 0 45225 1 4‘1%6 2.9282 0 0 0o | o
PIaTS\I]na 0.04 0.30736 0'1635 ggf 0'0;)90 %is? Z’SZ 0.28928 0 0 o | o
CRT TV* 0.53 1.45008 O'ggl g‘;s 0 z‘gg 2621 0 15’%25 1'350 0o | o
Mﬁﬁor 0.16 0.22496 0'5617 0;;2 0 0'54 (;'S;’ 0.12432 0 0 0 (i'gi
Lo T T e |00 05 o o T o |0 | oo
Mcc)trﬁtTo i 0.3 021105 0.;)570 0518 0.05703 ; .9159 0:;4 . 3.9639 o.zizz o | o
Printer 1.1 32967 | 0 0;18 0 5%6 0%6 0 0 0 0 O£8
Laptop 1.1 0.242 0'190 OéT 0.1452 0'560 0;’6 0.4356 0 0 Oéf’ Oé(f
petop | 07| aaonn | 0905|029 [0 [ | o o | oo
freader | 03| oo | 007|090 o 007 fom [ o | o |0
Tablet 1.1 0.02596 0'264 %S; 0 2‘715 0:;6 0.08437 0 0 0;32 g;f
s | | o o e o | o
AR o




Table S3. Material recovery percentages from recycling and material prices (2018).

o . Price
Recovery (%) | Recovery Sources Price (USD/kg) Sources

Ferrous Metal 93 [2] $ 0.35 [3]

Aluminum 87 [2] $ 2.16 [4]

Copper 88 [2] $ 6.58 [4]

Other Metals 62 [2] $ 12.22 [3]

Plastic 84 [2] $ 0.05 [5]

PCB 100 - $ 3.53 [6]
Flat Panel Display Module CCFL 100 - $ - -
Flat Panel Display Module LED 100 - $ - -
CRT Glass 98 [2] $ - -

CRT Lead 100 - $ 2.38 [3]

Battery 100 - $ 0.86 [5]
Other 100 - $ - -

Table S4. Energy and greenhouse gas (GHG) values for primary production versus secondary production (recycling). The delta

values show the difference between primary and secondary production of the materials which were used in the “savings”

calculations. “Other metals” was assumed to be an average of Ni, Zn, and Sn, as described in the main text, and therefore the data for

those calculations can be seen in S5. Similarly, the GHG values for PCBs are estimated based on the gold, silver, copper and zinc they

contain, and the data for those calculations can be seen in S6. All data in Table S4 comes from Ashby’s "Materials and the

Environment Eco-Informed Material Choice” [7], with the exception of the PCB energy delta which comes from Wang et al. [8]. The

asterisks indicate that only data on the energy differential was available.

Energy Primary | Energy Secondary | Energy Delta | GHG Primary | GHG Secondary | GHG Delta
(MJ/kg) (MJ/kg) (MJ/kg) (kg/kg) (kg/kg) (kg/kg)

Ferrous Metal 47.8 9.3 38.5 2.9 0.6 2.3
Aluminum 200-220 22-30 184 11-13 1.9-2.3 9.9

Copper 56-62 12-15 45.5 3.5-3.9 0.75-0.9 2.875

Other Metals 39.71 6.015 33.695 3.125 0.396 2.729
Plastic 87.3 41.5 45.8 3.9 2.3 1.6
PCB * * 141 12.3072 0.19816 12.1




Flat Panel Display Module CCFL - - - - - -
Flat Panel Display Module LED - - - - - -
CRT Glass 10-11 7.4-9 2.3 0.7-0.8 0.44-0.54 0.26
CRT Lead 27 7.5 19.5 2 0.45 1.55
Battery - - - - - -
Other - - - - - -

Table S5. Data used for the calculation of energy and GHG savings of “other metals” as identified in Table S1. As stated in the main
text, the assumption was made that “other metals” was equal parts Zn, Ni, and Sn, as the nonferrous metals that hadn’t been already
called out separately. All data used comes from Ashby’s "Materials and the Environment Eco-Informed Material Choice” [7]. .

Energy Primary (MJ/kg) | Energy Secondary (M]J/Kg) | GHG Primary (kg/kg) | GHG Secondary (kg/kg)
Zinc 57-63 10-12 3.9-4.3 0.62-0.72
Nickel 20.64 1.86 2.12 0.22
Tin 18.2 0.2 2.18 0.024
Average (used for "other metals") 39.71 6.015 3.125 0.396

Table S6. Data used for the calculation of GHG savings for PCBs. Due to the lack of data we estimate the GHG differential between
primary and secondary production of PCBs based on the primary and secondary GHG emissions from the quantities of four
materials (gold, silver, copper, and zinc) used in PCBs. The mass of these metals per mass of PCBs comes from Wang and Gaustad
[8], while the energy and GHG values are from Ashby’s "Materials and the Environment Eco-Informed Material Choice” [7].

K Primary | Secondary Delta GHG GHG GHG GHG
Metgal / Productio | Production | Average | Primary | Secondary | Delta Delta
ke PCB | D MJ/kg MJ/kg MJ/kg (kg/kg (kg/kg (kg/kg | (kg/kg
& Metal) Metal) Metal) Metal) Metal) Metal) PCB)
240,000- 25000-
Gold 0.00043 265,000 650-719 251815.5 28000 41-45 26457 11.4
. 1,400-
Silver 0.0016 1550 140-170 1320 95-105 8.4-10.2 90.7 0.15
Copper 0.19 55-62 12to 15 45 3.5-3.9 0.75-0.9 2.875 0.55
Zinc 0.012 57-63 10 to 12 49 3.9-4.3 0.62-0.72 3.43 0.04
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