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LCA of electronics
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 Carbon footprint by lifecycle step
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Source : Donald Kline Jr. (2019)

LCA in electronics
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 Fairphone 5
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Global Warming Potential example

https://www.fairphone.com/wp-content/uploads/2024/09/Fairphone5_LCA_Report_2024.pdf

ICs ~90% of GWP

PCB ~10% of GWP
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PCB
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Inside PCB
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By Smial - Own work, FAL, https://commons.wikimedia.org/w/index.php?curid=3893168

Plated Through-Hole (PTH) FR-4 PCB

via

IC

BGA

Copper

Fiberglass 

+ epoxy
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Carbon impact of PCBs in the Literature
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 PCB LCAs scaled to a reference unit
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Carbon impact of PCBs
from manufacturers
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Gate-to-gate scope

Energy

GHG emissions

Scope 1 : direct

Scope 2 : indirect (energy)

Analyze 25 manufacturers
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Annual reports

https://investor.kce.co.th/en/download/one-reports
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11 companies

35 samples over 4 years

Large variance

27 kgCO2e/m²

383.41 kgCO2e/m²

Average

11.8 million tCO2e (4y)

84.7 million m² (4y)

139 kgCO2e/m²
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Carbon intensity
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Prismark PCB annual report

Sampled in Thailand + Taiwan + China

PTH FR-4 PCBs (68% world production)

Average stackup = 3.9 layers
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Average stackup

https://www.prismark.com/pcb-sample-report, p21, accessed 2024-10-31
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PCB manufacturing : 86% based on electricity

Location based on electricity mix (ecoinvent v3.10 EF v3.1)

Average TH + TW + CH

139 kgCO2e/m²

Average Global

109 kgCO2e/m²

3.9 layers

15

Production location

93%

7%Scope 1

Scope 2 92%
Electricity

14%
8%

86%

Electricity

PCB manufacturing
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Region

25% quantile Average 75% quantile

kgCO2e/m²

Global 60.73 109.03 153.51

Asia 77.54 139.23 196.03

China 79.93 143.52 202.08

Taiwan 65.03 116.76 164.40

Europe 26.91 48.31 68.02

France 6.27 11.26 15.85

Germany 36.20 65.00 91.52

USA/Canada 36.78 66.04 92.99
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Locations examples

Optimistic / Average / Pessimistic evaluation of PTH FR-4 PCB

Gate-to-gate scope


