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EU product policy trend
Going beyond energy efficiency
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Why a focus on lifetime extension as decarbonization strategy?
ICT life cycle GHG emissions typically dominated by manufacturing
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Why are products taken out of service when?

Lifetime data

Notebooks

= Priority parts (see EN 45554)
= Average service lifetime 5 years

= Average repair rate ~40% (but much higher
in first years, much lower later on)

= Annual defect rates:
Drop/fall damage: 1%
Battery defects: 0,3%
Water/moisture damage: 0,2%
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* typically an upgrade issue for memory / storage with a very low capacity
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Why are products taken out of service when?

Lifetime model

The average service lifetime L is:

T
L =25(t)

t=1

where S(t) is the probability that a laptop is still functional at the end of year t.

For each year t, the survival probability is:

t
s@ =] Ja-on

k=1
where w(t) is the total obsolescence rate in year k, representing the share of products facing end of service life for any reason.

Total obsolescence rate w (t) in year t is calculated as follows:

whereas
t:
T:

r

A ):
r (t):
o (1):

w(t) = <z A (t)) x(1=7()+0()
i=1

year index, t=1,...,T

maximum observation horizon (here: 10 years)

component index (e.g., in case of notebooks: battery, display, keyboard/trackpad, ports, fans)
failure rate of componentiin yeart (e.g., “Battery ... 0.06”)

repair rate in year t (e.g., “repair rate ... 0.5”)

probability other obsolescence reasons in year t

The combined formula for the average service lifetime L, including the survival function and obsolescence rate calculation reads as follows:

Page 5 6/26/2026

t=1 k=1
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Why are products taken out of service when?

Lifetime mode]

Priority parts

= defect rates per year

= decreasing over time

Other obsolescence reasons

= software, features

Survival rate

...determines average service lifetime
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Notebooks - Lifetime model
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Modelled lifetime extension effect of policy measures
Lifetime related policy measures under consideration for computer products

Notebook Integrated Desktop Computer  (other) Desktop Computers

Reparability +0.1 years +0.11 years +0.13 years
Resistance to accidental drops  +0.04 years n/a n/a

Water ingress protection +0.01 years n/a n/a
Battery endurance +0.05 years n/a n/a
Battery management +0.03 years n/a n/a

Key abrasion resistance +0.01 years n/a n/a
Operating System updates +0.3 years +0.31 years +0.3 years
Repairability Index +0.1 years n/a n/a

Drop resistance classes +0.04 years n/a n/a
Battery endurance indication +0.05 years n/a n/a

Liquid ingress classes +0.01 years n/a n/a

(preliminary data; does not include combination of options, which extends modelled lifetime further)
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Modelled GHG emissions effect of policy measures
Lifetime related policy measures under consideration for computer products

Life Cycle GHG emissions per unit per year of use (kg CO,e) |
Policy Option / measure Notebook Integrated Desktop Computer (other) Desktop Computers

1 Business as Usual (BAU)

2 Self-Regulatory Initiative (SRI) n/a n/a

3 Ecodesign
Reparability 54.86 97.98 85.16

Resistance to accidental drops
Water ingress protection
Battery endurance

Battery management

Key abrasion resistance
Operating System updates 53.21 95.79 83.93
4 Energy Label

Repairability Index

Drop resistance classes
Battery endurance indication
Liquid ingress classes

(preliminary data; does not include combination of options, which reduces carbon emissions further)
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Conclusions
Lessons learnt and heads up

= Limited impact of single measures — many requirements (e.qg., display replaceability, water ingress, drop resistance) affect
only a small share of devices.

= Combined measures drive meaningful lifetime extension — durability, repairability, software support, and reduced
obsolescence together create substantial lifetime gains and support decarbonization.

= Delayed decarbonization — lifetime extending requirements take effect with a delay of roughly one product cycle.

= Shrinking sales intended — lifetime extension comes with a positive GHG effect only, if production and sales volume shrink
accordingly

= Decarbonization takes effect elsewhere — in case of ICT manufacturing is located largely outside the EU, therefore less
products produced means less emissions generated in countries where production is located.
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