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Ecological impact of digital 
services, overview
RANK IMPACT SOURCES

1. Manufacturing user equipment ; 

2. Power consumption of end-user devices; 

3. Power consumption of the network; 

4. Power consumption of data centers; 

5. Manufacturing network devices; 

6. Manufacturing data center hardware (servers, etc.)

The energy required to maintain an already deployed hardware 

and network infrastructure is only slightly impacted by the uses 

of these devices (unless these infrastructures are turned off or 

rationalized).  However, end-devices and services hosted in data 

centers are correlated to digital usage. 

https://www.greenit.fr/impacts-environnementaux-du-numerique-en-france/ 
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Driven by usage, these indicators
are rising and out of control

If we do nothing : 

● the electricity consumption needed to run all digital 

devices and infrastructures is expected to increase by 

up to 80% between 2020 and 2030 

● gas emissions will increase in France by 60% between 

now and 2040.



Everywhere, data volumes produced and 

hosted are already significant, and 

projections anticipate a considerable growth.

For 2020, the volume of data generated, copied 

or consumed on the Internet is estimated at 

more than 60 zettabytes.

This accumulation of data impacts software, 

hardware and energy requirements. Despite 

efficiency gains, these requirements are 

struggling to balance usage growth.

Exponential data growth



Since 2012, the number of operations required 

to train state-of-the-art deep learning models 

doubles every 3-4 months. The energy efficiency 

of data centers doubles only every 3 years. 

Therefore, it is important to reduce model size, 

dataset size, limit the search for 

hyper-parameters... 

Exponential growth of uses 
and computing needs

1 pfs-day = 10^15 operations per second 
during one day



1. Sustainable (public) procurement,

2. Eco-design of digital services,

3. Controlling and reducing equipment renewals,

4. Open Data, inspired by FAIR Data, to avoid multiple data acquisitions, 

encourages identification and reuse 

What we can do to limit ecological
impact of digitalization

openaire.eu/how-to-make-your-data-fair 



Do differently, do less, or even don’t do anything. 

Sobriety, even renunciation of uses and deployments.
This is the factor that will have the most impact, but it is also the one 
that is most discussed.

→ Iterative process

→ Aim and maintain a continuous improvement process
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Questioning the needs



What have we done?

 



A collaborative work

Sept 21 Sept 22Dec 21 March 22 June 22 Aug 22

Kick-off
benchmark, 
actors and 
resources 
mapping

survey & 
interview
analysis 
negative 
externalities 

Workshops & writing
drafting recommendations 
and running 10 workshops

Consultation
among experts

Content 
iteration
editorialisation

opendatafrance.gitbook.io/greendata-pour-un-impact-maitrise-des-donnees/greendata/1.1-contexte 

https://opendatafrance.gitbook.io/greendata-pour-un-impact-maitrise-des-donnees/greendata/1.1-contexte


A collaborative work

opendatafrance.gitbook.io/greendata-pour-un-impact-maitrise-des-donnees/greendata/1.1-contexte 

opendatafrance.gitbook.io/greendata-pour-un-impact-maitrise-des-donnees/greendata/1.1-contexte 

https://opendatafrance.gitbook.io/greendata-pour-un-impact-maitrise-des-donnees/greendata/1.1-contexte
https://opendatafrance.gitbook.io/greendata-pour-un-impact-maitrise-des-donnees/greendata/1.1-contexte
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Actions implemented by local authorities to limit the 
ecological impact of OpenData services in 2021

measurement 
and control of 
total available 

data

implementation 
of a compression 
or segmentation 
service to extract 
data sets

implementation 
of data 
granularity 
service

implementation 
of a cache server 
to collect most 
used data

deploy, maintain 
and document 
API

native 
standardization 
of data 
produced

data archiving

Greenhouse gas 
performance of 

the IT 
infrastructure



10 best practices
Discuss and improve

 





Explore and find actions to limit 
environmental impact of data

app.klaxoon.com/join/RQYRZTS 

1. PRODUCTION

2. ANALYZE

3. PUBLISH

4. MAINTAIN

https://app.klaxoon.com/join/RQYRZTS




Network Design and 
Routing
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Protocols and architecture

Power Awareness in Network Design and 

Routing

In energy-constrained environments, 

transmitting only what is strictly necessary is a 

major objective. 

RPL - Routing Protocol for Low power and lossy 

network (RFC 6550).

SCHC - Static Context Header Compression 

(RFC8824), a compression technique enables 

substantial energy savings by optimizing the 

efficiency of traffic routing policies.



Resources
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Resources by Sustainable IT Institute

gr491.isit-europe.org/en/ 

https://gr491.isit-europe.org/en/
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Resources by Sustainable IT Institute
Information System carbon footprint measurement too
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Resources by “Digitalization for Sustainability 
Science in Dialogue” (D4S) 

NEW REPORT: DIGITAL RESET. 

REDIRECTING TECHNOLOGIES FOR 

THE DEEP SUSTAINABILITY 

TRANSFORMATION.

digitalization-for-sustainability.com/digital-reset/ 

https://digitalization-for-sustainability.com/digital-reset/


GreenData
mbrient@opendatafrance.email

 


