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What’s behind the use of smartphone?
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Device, electronics, hardware “physical side” Data centers, networks, internet “cloud side”

Lack of consensus on ICT 
environmental impacts



Context: ICT in LCA databases

2007 : Ecoinvent 2.2+ / UVEK originally has ~120s datasets for ICT

2020s : Ecoinvent 3.9.1 has new datasets for ICT, but may lack updates on key electronic 
components and transmission network & infrastructure
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LCA models based on 
2000s technologies

Wiring boards

Integrated circuits

Storage drives

Other ICT components…

Open issues:
• Representation of today’s 

technologies?
• Environmental hotspots for 

the ICT1 sector?

1: Information and communication technologies



Modernizing ICT datasets in the UVEK2 LCA database
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Datasets available in the LCA 
database but require update

Systems not yet covered, 
need to be created
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Source: Publicly available data 
(scientific literature, reports, product datasheets,…)

Source: Publicly available data 
(scientific literature, reports, product datasheets,…)

~200
datasets

ICT datasets 
created

ICT datasets 
updated

Results:

2: Swiss UVEK LCA database is based on Ecoinvent version 2.2+

QR code to the 
LCM 2023 poster

http://dx.doi.org/10.13140/RG.2.2.16028.26245


Some challenges when using secondary data

◼ Hi-end portable devices use stacked 
integrated circuit (IC) technologies
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◼ Data consumption depends on 
users’ behaviors

Challenge #1:
• IC design may vary across brands
• Technical data is barely available

Fig from Apte et al. 2011 (Digisuff, 2023; Viana et al, 2022)

Challenge #2:
• Large differences between users

Use intensity
Data consumption 

rate (GB/hr)

Light (Texting, emails, social media) 0.1

Moderate (Streaming 480p video) 1

Heavy (Streaming 4K video) 7

10.1109/MSPEC.2011.5719725
https://digitalcollection.zhaw.ch/handle/11475/26925
https://www.sciencedirect.com/science/article/pii/S2352550922002652


LCIA of 3 distinct smartphone use scenarios

Functional unit: the use of a smartphone in Switzerland, with 2 years lifetime
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*Results are preliminary, subject to review



Closing: “Are our phones the hotspot of ICT device use”?

◼ Towards reducing the environmental impacts of ICT:

Semiconductor manufacturers: Provide access 
to critical ICT parameters, e.g., IC/wafer areas

Users: Encourage people to choose eco-conscious 
ICT providers, both physical and cloud sides

Telecom operators: Play a key role, especially 
where data consumption is high
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The “LCA-style” 
answer to that is…

on the modeling 
assumptions in the 
parameterized models 
for the ICT sector

on the modeling 
assumptions in the 
parameterized models 
for the ICT sector



Thank you for listening! ☺
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