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Outline

• growth of the internet 

• and the link to electricity demand 

• What do people do with the Internet? 

• technical and policy implications
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UK home broadband 
data volumes
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AMS-IX traffic volume

7

AM
S-

IX
 A

nn
ua

l R
ep

or
t 2

01
6

Te
ra

by
te

s 
pe

r d
ay



Global mobile data
• 60% growth for two 

years running 

• 45% annual growth 
through 2021 
(forecast) 

• 53% annual growth 
through 2020 
(forecast)

Ericsson 2015

Cisco 2016
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Using the internet, 
using energy

Study Share of global 
electricity Year Inclusions

Van Heddeghem 
et al. (2014) 4.6% 2012

Operation: comms 
networks, computers, 

data centres

“ 10% 2012 + TV and other ICT

Andrae & Edler 
(2015) 10% 2010 Operation and production: 

internet, telecoms

Malmodin et al. 
(2010) 7% 2007

Operation and production: 
internet, telecoms 

& print media

Credit: Janine Morley
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An “expected” case

11
from Andrae & Edler 2015



Best and worst cases

from Andrae & Edler 2015
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Resource and energy 
debates

• transport 

• healthcare 

• heating and cooling 

• online services?
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What is the Internet for?
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European downloads during 
peak periods
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Three studies
1. iOS device logger “Squirrel”: Foreground app, Mobile 

& Wifi data usage, screen state and battery 

• 6 phones, 7 tablets.  Semi structured interviews, 
with graphs as a central feature 

2. Android logger “Device Analyser” 

• 6 phones, 2 tablets. Interviews with graphs 

3. slice of Device Analyser dataset 

• 398 devices across UK & Ireland
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Listening

Average share of daily traffic volume (Ireland and UK)

1818 x 398
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Filling time

21

Ondrej Supitar

…”When I’m out and about I probably use my social 
networks more, ‘cause I’m bored”… 

(Colin, iPhone 5) 

…“But then sometimes…when I’m waiting for something 
to cook, I’ll be constantly refreshing it because I’m bored”  

(Joel, iPhone 4)



 “if I’m out and about and I wanna check the football scores I’ll 
probably be checking every 2 minutes” 

- Mark

“it’s more of like an obsessive pattern of just checking each app really” 
- Harry

“but if I’m at my desk, well we’re not supposed to use a phone, but if I do 
see it flashing I’ll just, I’ll usually like just turn it on, see what it is, 
clear it” 
- Tim
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Filling time and notifications



Background noise
… “I think my use of background noise has kind of 
increased since having a tablet, ‘cause I realised how easy 
it was but ‘cause I’ve been on my own a bit more, like in 
the house. I just like to have noise behind me and the iPad 
allows that”…  
 
(Mandy, iPad 2)  
 
 
 
 

23
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Taking breaks from 
technology

“I’m not a slave to technology, erm I use it at work ’cause I have 
to, I can download, I love the fact you can have information at your 
fingertips but I don’t want to be on it at the end of the night” 
- Amanda

“at night time I try and just leave it, erm if I’m communicating with 
someone I’ll probably be on Facebook and then I’ll just try and 

have like rest from my phone cause I’ve had it with me all day” 
- Victoria
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Adapting to available 
infrastructure

“erm I was about to go on the flight”… “so I thought I will like 
download a bunch of like videos from my laptop before the flight” 
- Xander

“so I downloaded absolutely everything I needed to read and 
all, cause you get options of what you can do and I downloaded it 

all thinking I’ll maybe, maybe I’ll use that” 
- Holly
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Other
42%

OS & background
10%

Updates & backups
5%

Listening
11%

Watching
21%

Communication
3%

Social networking
8%

398 participants,
2+ weeks

from analysis by Widdicks (2017),
“Demand Around the Clock”26

Significance of 
automated traffic



Technical implications
• “screen off, network off” 

• lower bandwidth background noise (or DAB hardware?) 

• better match video bandwidth to device capability 

• smaller, more strategic, less frequent app updates 

• reduce and shift peak demand: updates, backups and 
pre-downloads to 3-5am 

• lower reliance upon and frequency of connection to cloud 
servers and external storage
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Broader and social 
implications

• emphasise dead time as slow time (or as a 
break from devices) 

• raise awareness and encourage reflection 

• environmental impact ratings for online 
services 

• engage users to transition practices 
(watch/listen together; locally stored media; 
celebratory times)

28
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–Kris de Decker, Low Tech Magazine

“there are no limits to growth when it comes to 
the Internet, except for the energy supply itself”  

and so, uniquely, 

“the energy use of the Internet can only stop 
growing when energy sources run out, unless 

we impose self-chosen limits” 

30
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