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Forget all figures you have 
seen about streaming!
Streaming is extremely 
efficient and net
positive!

73nd Discussion Forum on Life Cycle Assessment

21st Nov 2019, Wädenswil, Switzerland

Jens Malmodin Ericsson Research 2019-11-21
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Global warming

Law of nature:

More CO2e
=
More heat

It gets hotter...
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How do we define ”ICT”?

ICT
Information (IT) and

Communication (telecom)
Technology

E&M
Entertainment (music, film)

and Media (TV, paper)

Other EEE
Other electrical and

electronics equipemnt

Buildings/HVAC
Home appliances

Vehicles
Health care

Industry (motors)
Tools

Security
Finance

Aerospace
Military

PCs

Data
centers

Networks

Mobile          devices
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ICT and E&M sector ”footprints” to 2010
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— Relative fast growth to 2010,
especially 2005-2010
due to growth of PCs

— ICT sector’s carbon footprint 
2010: 720 Mt CO2e
1.5% of the global total 
(including all manufacturing)

— Nearly all forecasts estimated a 
continuing growth to 2020

— ...but not this one:
”All households can have 
laptop PCs and all people 
mobile devices in 2020 with the 
same footprint as today”
- Ericsson @OECD 2008

SMART
2020

forecast

ICT electricity

ICT + E&M
electricity

Ericsson forecast
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ICT and E&M sector ”footprints” to 2020
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— Major trend shift!

— PC and TV sales peaked around 
2010 and has decreased since

— Nearly all forecasts made before 
was wrong by a large margin 
(not all...)

— New energy efficient display 
technologies played a key role

— Use and sales ”moved” from 
E&M to ICT and within ICT to 
smaller energy efficient mobile 
devices - Dematerialization!

— Added M2M/IoT has
a very small footprint

— Renewable electricity!

7% of global
electricity

4% of global
electricity

0.8% of
global carbon footprint

ICT + E&M
electricity

Ericsson forecastICT electricity
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User devices (manufacturing):

— Samsung: 20.6 TWh

— TSMC: 12 TWh

— Foxconn: 8.9 TWh

— LG Display: 8.3 TWh

— SK Hynix: 8.2 TWh

— Intel: 6.7 TWh

— Micron: 5.6 TWh

— Innolux: 5.5 TWh

— AUO: 5.1 TWh

Networks:

— China Mobile: 24.5 TWh

— China Telecom: 17.1 TWh

— AT&T: 14.3 TWh

— China Unicom: 14.2 TWh

— Verizon: 9 TWh

— NTT: 8.3 TWh

— DT: 7.9 TWh

— Telefonica: 6.7 TWh

— America Móvil: 6 TWh

Data centers:

— Google: 10.1 TWh

— Amazon: 9.5 TWh

— Microsoft: 7.6 TWh

— Facebook: 3.4 TWh

— Apple: 2.2 TWh

— Oracle: 1.3 TWh

Alibaba, Tencent, Baidu, 
JD.com, Ant FSG: no data...

Our proof 2: Data from 100+ companies

34+10+X = 230 TWh
(incl. 15 TWh offices, stores etc.)
+25 TWh for Enterprise networks

19% primary data

108+56+Y = 245 TWh
(incl. 20 TWh offices, stores etc.)

67% primary data

81+37+Z = 217 TWh
54% primary data
+ 340 TWh operation
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This is a more than 10 year old figure...
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Your mobile device...

...can 
dematerialize...
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-5 0 5 10 15 20 25 30 35

EoLT

Use (3 years)

"Overhead"

Other components

Integrated circuits (ICs)

Raw materials

kg CO2e

Global Warming Potential (GWP)

LCA of a smartphone

Battery (11 Wh)

Display (5’)

½ Battery + ½ Display

Total ”embodied” CO2e: 50 kg

Use CO2e: 2.4 kg/year

Transport to market (large air share)

Total die are: 9.5 cm2



Ericsson Internal  |  2018-02-21

Carbon footprint of the mobile sector
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— 50 years of average smartphone and mobile 
phone use globally in 2018 has an equal 
carbon footprint to only one transatlantic 
flight (round trip  2 ton CO2e)

— The same use for one year has an equal 
carbon footprint to only about 1 ½ hour with 
a car on the highway ( 40 kg CO2e)

50 years use = 1 transatlantic flight

1 year use = 1 ½ hour on the highway
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Carbon footprint of the ICT sector
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Carbon footprint of the ICT sector
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Carbon footprint of the ICT sector
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3%

3.5%Aviation sector
carbon footprint

(3x ICT)
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How can we use ICT to halve 
Aviation emissions to 2030?
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ICT sector footprint and data traffic
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ICT sector footprint and data traffic
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ICT sector footprint and data traffic
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More data do not mean more energy/CO2e!

Use ”per data” figures very carefully!

9x/10yr (3*3)?

5x/10yr (2.5*2)?

Future data traffic

3x/5yr (12x/10yr)

4x
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What they (shouldn’t) say in media

Data centers
future electricity use:

It’s now <1% and stable
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— 5 billion downloads of ”Despacito” consumed 
as much electricity as 5 countries ( 1 TWh)

— 1 hour streaming per week consume as much 
electricity as 2 fridges

— Downloading a 2 hour film consumes 1.13 kWh

”This is how streaming impact the climate”
(Swedish news DN 2019-01-30)
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— 5 billion downloads of ”Despacito” consumed 
as much electricity as 5 countries ( 1 TWh)

— Translates to 2600 Watt for ”whole” video
As much as 5000 Watt as
viewers only see parts

— 1 hour streaming per week consume as much 
electricity as 2 fridges

— Translates to >4000 Watt (modern fridges)

— Downloading a 2 hour film consumes 1.13 kWh

— Now we are down to ”only” 565 Watt

”This is how streaming impact the climate”
(Swedish news DN 2019-01-30)
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— 5 billion downloads of ”Despacito” consumed 
as much electricity as 5 countries ( 1 TWh)

— Translates to 2600 Watt for ”whole” video
As much as 5000 Watt as
viewers only see parts

— 1 hour streaming per week consume as much 
electricity as 2 fridges

— Translates to >4000 Watt (modern fridges)

— Downloading a 2 hour film consumes 1.13 kWh
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”This is how streaming impact the climate”
(Swedish news DN 2019-01-30)

TV 100 W Netflix < 5 W

Smartphone < 3 W

Network < 10 W
(fixed a little bit worse than mobile)

With smartphone
Total < 20 W

>130 times
too high

>25 times too high

>200 times too high
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Streaming HD video over mobile (4G)

Smartphone
<3 W

Mobile (radio) access network
6 W for 4G HD video @6Mbps

(2 W for the average user/usage)

Data transmission
and IP core network

1 W (up to 5 W)

<3 + 6 + 1 + 5 = 15 W or 6.4 kWh (427 h) 

Netflix (HD video streaming):

— 0.3 TWh (100% green)

— 140 million users

— 2.1 kWh (0.24 W) per user

— 1 h 10 min per day

— 4.9 W/user (when active)
(<1 W ”in theory”)

— 15% of global Internet data
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Home router
5 W (10 W)

Streaming HD video over fixed

Data transmission
and IP core network

1 W (up to 5 W)

Netflix (HD video streaming):

— 0.3 TWh (100% green)

— 140 million users

— 2.1 kWh (0.24 W) per user

— 1 h 10 min per day

— 4.9 W/user (when active)
(<1 W ”in theory”)

— 15% of global Internet data
<3 + 8 + 1 + 5 = 17 W or 7.3 kWh (427 h)

Fixed access network
1.5 W (3 W)

Smartphone
<3 W

PC
70-400 W

(PC +150 W)

Media
converter
1.5 W (3 W)

Divided by 2 users per fixed broadband (BB)

Note: Figure
per user and
(total figure)
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How IT (net) works
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Mobile BB: 4G base station (sector level)

Work load
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Fixed BB: Typical (home) router

Work load

Base station (3 sectors)
Sector level (20%)
200 Users
200 Users no load
1 User @ 6 Mbps

 1.2 kW
 400 W
 2 W / user
 1.75 W / user
 6 W

1.  350 W, cell is active,
basic signaling,
200 users connected
but not in active mode

2.  400 W, 160 users connected but not active,
40 active users (sms to YouTube) 

3.  425 W, 4 additional users
watching Netflix @ 6 Mbps

CPE

Mobile: < 10 W incl. core (up to 6-8 Mbps)
File download: 100 GB  0.15 kWh (@ 50 Mbps)
(Add 7 W for a FWA router with 4xLAN+WiFi, but < 8 W per user if 2 users)

Fixed (split by 2 users): < 10 W (up to 100 Mbps)
File download: 100 GB  0.03 kWh (@ 50 Mbps)
(Multiply above figures by 2 for only 1 user per fixed BB)

Access

 10 W
( 13 W)

3  W
per line

< 1 W + < 0.1 W...
Core  2 W

Cell with
200 users

1.

2.
3. Mobile radio

access network

=
200 Mbps

=
100 Mbps

Watt Watt

Base
station
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How can ICT help society reduce CO2e?

Smart grid Smart buildings

Smart transports Smart work

Smart travel Smart services

Smart agriculture Remaining emissions

Scale proven emission reductions by ICT solutions to a global level

-15%* Also including

smart homes

*
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Agriculture

Industry

Transports

Travel

Buildings

Renewables

Smart grid

0 0,5 1

Direct emissions Fuel supply Manufacturing
(raw materials

in products)

Manufacturing
(vehicles,
buildings

infrastructure)

Reduced emissions due to less products 
manufactured and transported. These 
emissions could also be categorized as 
”manufacturing” and not as here: ”direct 
emissions from the Industry”

Only a reduction of
offices and lodging
included in study.

Gt CO2e

Total: 6.3 - 7.4 Gt Total: 1.1 Gt Total: 1.2 - 2.3 Gt

Grand total: 9.7 Gt Slow response from society 
can be expected and hard to 
do these reductions to 2030 

How can ICT help society reduce CO2e?
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exponentialroadmap.org
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Thank you!

A few things to remember:

—The ICT sector’s GHG emissions has peaked and now decreases,
a halving of the sector’s emissions to 2030 is possible

—Streaming video and music is good for the climate!

—ICT can be used in so many more ways besides streaming, we just need 
to be better at finding the ways that help us reduce our emissions
Unfortunately, so far we have not been so good at reducing emissions...
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For more information,
see these papers and web sites:
The effects of ICT solutions on GHG emissions in 2030 (2015)
https://www.slideshare.net/Ericsson/conference-paper-exploring-the-effects-of-ict-solutions-on-ghg-emissions-in-2030
(also available through ICT4S proceedings http://ict4s.org/conference-proceedings/ )

The electricity consumption and operational carbon emissions of ICT network operators 2010-2015 (2018)

http://kth.diva-portal.org/smash/record.jsf?pid=diva2%3A1177210&dswid=-2471

The energy and carbon footprint of the global ICT and E&M sectors 2010-2015 (2018)
https://easychair.org/publications/download/MRdh
- note that the link ends up in the middle of the document so you ned to scroll for the first page

A high-level estimate of the material footprints of the ICT and the E&M sector (2018)
https://easychair.org/publications/open/XvgV
- note that the link ends up in the middle of the document so you ned to scroll for the first page

Life-cycle assessment of a smartphone (2016)
https://www.atlantis-press.com/proceedings/ict4s-16/25860375

Life Cycle Assessment of ICT (2014)
https://onlinelibrary.wiley.com/doi/full/10.1111/jiec.12145#support-information-section

The future carbon footprint of ICT and E&M sectors (2013)
https://pdfs.semanticscholar.org/2d24/59dbf04c61b5bc1aa296b07419a9d9db00d3.pdf

https://exponentialroadmap.org/

https://www.slideshare.net/Ericsson/conference-paper-exploring-the-effects-of-ict-solutions-on-ghg-emissions-in-2030
http://ict4s.org/conference-proceedings/
http://kth.diva-portal.org/smash/record.jsf?pid=diva2:1177210&dswid=-2471
https://easychair.org/publications/download/MRdh
https://easychair.org/publications/open/XvgV
https://www.atlantis-press.com/proceedings/ict4s-16/25860375
https://onlinelibrary.wiley.com/doi/full/10.1111/jiec.12145#support-information-section
https://pdfs.semanticscholar.org/2d24/59dbf04c61b5bc1aa296b07419a9d9db00d3.pdf



