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80 km NE of Stockholm Monday 24/11 2008 07:30

Yeah, right...

I need to dig myself out of the snow so I can fly to Geneva and talk at ITU about global warming, or climate change...

And why are you out this early, in this weather?
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Background

		Background (2006): Many figures and statements all around, lack of good documentation, no use of LCA (no manufacturing included)

		The objective was to create a stable platform for discussions about ICT’s CO2 reduction potential (”park” ICT’s own impact discussion)

		The ICT sector is defined as: Mobile and fixed networks including end-user equipment (phones, modems etc.), certain business systems, PBXs and faxes, PCs but only certain peripherals and data centres and data networks (including optical networks)

		A closely related E&M (Entertainment & Media) sector is defined as: TVs and TV peripherals, printers, copiers and multidevices, paper (books, magazines, newspapers and office paper) and other E&M HW (audio, cameras, game consoles etc.). Not including cinemas, theatres and other events (sports)

		Include the whole life cycle as far as possible, do the LCA homework

		The first total results was shared with Gartner in the beginning of 2007
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The growing global carbon footprint

No clear definition
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Other warming (e.g. O3) and cooling effects

(e.g. aerosols), resulting in a net cooling effect (shown here).

These effects are short-lived, uncertain and not usually included.

Estimates for 100 yrs. shown here (large uncertainty).
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			2004			7910


			2005			8,166


			2006			8,379
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The carbon footprint by sector

CO2-equivalents (CO2e) reported by IPCC in their latest report (no.4)

Transports & Travel includes just the direct CO2 from vehicle operation

+ 25 - 50% for fuel supply and vehicle manufacturing (car LCAs)

What about roads, tunnels, bridges, lighting, gas stations, car dealers, service facilities etc..?

Buildings represents a much larger carbon footprint than the 8% shown by IPCC. Most energy supply goes to buildings and part of industry is just building operation. Buildings are in fact no.1.

		Sector		Growth
1970-2004

		Energy supply		+145%

		Transport		+120%

		Industry		+65%

		Forestry		+40%

		Agriculture		+27%

		Buildings		+26%

































ICT: 1.5% of total CO2e

or 2% of direct CO2
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Method in short

		Use available high-quality studies and identify data gaps

		Largest data gaps identified was telecom network operation and basically the whole manufacturing phase

		Telecom network operator investigation

		Include the manufacturing phase based on LCA studies



Large review of existing LCA studies (PCs, mobile phones etc.)

Use annual production volumes for short-lived products (PCs, mobile phones etc.) and life times as defined in LCAs for long-lived products (antenna towers, cables etc.)

		Make corrections for double accounting



Telecom operators runs data centres and a large part of the global optical fiber network

		Extrapolate -2005 data by new volumes 2006/2007



Leads to a small overestimation of 2006/2007
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Global electricity model

Extraction

Production

The grid

Recycling / Waste

LCA of world average electricity* (2001-2005): 0.6 kg CO2e / kWh

Including: Fuel chain, power plants, grid, waste treatment, other GHG emissions etc.

1 W  8.8 kWh  5.3 kg CO2e

The difference between CO2 and CO2e is small, mainly from methane emissions

*) Primary sources: IEA, Vattenfall and EcoInvent

**) China electricity may be as high

as 1 kg CO2 / kWh today

Important: About 3 kWh (~ 11 MJ) of primary energy is used to

produce 1 kWh of (secondary) electricity and heat recovery is rare

		IEA tracks 
world electricity		Production
CO2 only

		World average*		0.5 kg / kWh

		US		0.6

		China		0.8 (1.0**)

		Japan		0.4

		EU average		0.4

		- UK, Germany		0.5

		- France		0.1

		- Sweden		0.05

		- Iceland, Norway		”~0”
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Telecom operator investigation

Mobile and fixed telecom including broadband, public data 2005-2006

		Nearly all operators report network electricity consumption, total energy consumption of buildings (offices, stores) and fuel consumption of their vehicle fleet

		The operators represent an average with respect to climate, subscriber/network density and mix of subscriptions 

		Data gaps are filled by extrapolating other operators data and some small corrections had to be applied to the electricity emission factors used (LCA consistency)



Network electricity

consumption

Mobile average:

15 kWh / subscriber

(1.7 W)

Fixed average:

50 kWh / subscriber

(5.7 W)

x Global subscribers
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Manufacturing and operation of other HW

LCA studies

Field studies

		Study		Quantity		Manufacturing phase		Use phase		Comments

		PCs		270 million new 2007
1 050 million in use		400 kg CO2e / unit
[130 - 1 150 kg CO2e]		264 kWh [200 - 360 kWh]
~30 W, ~160 kg CO2e / year		TIAX-study, EuP, ”Energimyndigheten”
>10 LCAs reviewed

		Mobile phones		1.15 billion new 2007
2 850 million in use		15 kg CO2e / unit
 [8 - 33 kg CO2e]		3 kWh, ~0.35 W,
~1.8 kg CO2e / year		Includes stand-by
9 LCAs reviewed

		Servers		10 million new 2007
35 million in use		500 kg CO2e / unit		2 200 kWh, ~250 W,
~1 300 kg CO2e / year		Koomey / US EPA

		Fiber cable		4 kg CO2e / kg		Deployment not included here (5 ton CO2e / km)		Including EoLT

		Copper cable		3 kg CO2e / kg		Including EoLT

		TVs		250 million new 2007
1 700 million in use		300 kg CO2e / unit
[180 - 500 kg CO2e]		222 kWh [200 - 360 kWh]
~25 W, ~160 kg CO2e / year		Same sources as PC
4 LCAs reviewed

		Paper		200 Mton new 2007		1.5 kg CO2e / unit		Paper industry







































Top right       corner  for        field-mark, customer or partner logotypes.     See Best practice for example.


Slide title 
40 pt

Slide subtitle 
24 pt


Text
 24 pt
Bullets level 2-5
20 pt

2008-09-09

*

© Copyright Telefon AB LM Ericsson 2008. All rights reserved



Data centres and data networks

		Sources: Koomey’s and US EPA’s studies on data centres



Based on server production and 24 data centres studied in detail

Includes global and regional estimates

Data networks:

		LAN and WAN equipment (hubs, switches and routers), some have already been included in data centres network equipment

		Optical fiber network with repeaters including submarine cables



Data centres and optical fiber networks are also included in the telecom operator investigation.

There is a need to correct for double accounting.

Source: US EPA
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Results for the ICT sector 2007

2 850* million

subscribers

1 320* million

fixed lines,

295* million

broadband

+ other systems

+ transport &

data networks,

35* million

servers

1 050* million

PCs, ~60%

in homes

66

130

180

270

ICT total (the carbon footprint):

2 % of global CO2, ~1.5% of global CO2e

million ton CO2

*) per mid 2007

(LCAs, div. reports)

(operator studies)

(field studies)

A large part of ICT might

be better labeled as E&M

(PCs, data centres)
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Results for the E&M sector 2007

1 700* million TVs

Set-top boxes

200 Mton

paper and

printing

+ ”white” office

paper and

multifunctional

devices

”Billions of

gadgets”

520

135

180

115

E&M total (the carbon footprint):

3 % of global CO2, ~2% of global CO2e

million ton CO2

*) per mid 2007

(LCAs, div. reports)

(estimate)

(field studies)
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ICT compared to Aviation







Not

equal to:

		Aviation: ”Houndreds of millions of users a couple of times a year”

		ICT: ”Billions of users every day”



		Reported
by media		Original source		Operation		CO2e		Revenues
/ Global GDP

		Aviation		~2%		2.4%
(2000, only jet engine CO2 emissions)		~3%
(figure now also includes the fuel chain)		~5%
(also incl. NOX-O3, contrails, clouds etc.)		~1.5%

		ICT		~2%		2.1%
(2007, LCA based figure including manufacturing etc.)		~1.5%
(figure now only includes operation and the fuel chain)		~1%
(small extra CO2e for electricity)		~7%

		E&M
Entertainment & Media
TV, paper & ”gadgets”		~3%
(2007, LCA based as the ICT figure)		~2%
(figure now only includes operation and the fuel chain)		~2%
(paper land use uncertain) 		~5%
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ICT’s own impact and reduction potential

		Study		Region		Own impact 		CO2-reductions		Comments

		ETNO / WWF
[2006]		EU 25 in 2010
(~ 4 000 Mt CO2)		5 Mt		50 Mt (1.3%)
in 2010

		Telstra / Climate risk
[2007]		Australia 2007
(560 Mt CO2e)		4.9% (27 Mt)		Telematics / smart grids

		NTT (continously measurements)		Japan -2010 
(~ 1 200 Mt CO2)		1% in 2006		1.9% in 2006
3.9% in 2010		I/O macro economic study, continously measurements

		UN [2003]		Japan & US
(~ 7 000 Mt CO2)		0.8 - 2.1%
(60-160 Mt)		Tele-working only

		EC/JRC (EMPA)
[2004]		EU 25 in 2020 (+32% to 
-29% 2001-2020,
worst/best case study)		Up to 16% in 2020
		Rebound effects included, ”all” potentials included

		EPA/LBL		US in 2010
 (~ 6 000 Mt CO2)		107 Mt (1.8%) in 2010

		Gartner [2007]		World 2006		2% (600 Mt)

		Smart 2020
[2008]		World 2007 / 2020		2% CO2e (830 Mt) in 2007, 3% (1 430 Mt) in 2020		15% CO2e in 2020

		WWF [2008]		World 2030		3%-12%-22% in 2030 (low-mid-high)		”All” potentials included

		Ericsson [2008]		World 2007 / 2020		2% CO2 (650 Mt)
1.5% CO2e (675 Mt)		5% in short term
20% in longer
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Just how can ICT help society?

    ICT services and applications:

		Flexi-working

		Virtual presence

		m/e-commerce

		Dematerialization



From products to services

		m/e-health, -governance,

-learning, -banking, etc.

		Smart manufacturing and

transport systems

		Smart buildings

		The future smart

electric grid



    ICT applied to ICT itself:

		Server virtualization, thin clients

		From paper and discs to digital media

		One laptop, one phone concepts

		HW convergence







ICT
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Just how can ICT help society?





    ICT services and applications:

		Flexi-working

		Virtual presence

		m/e-commerce

		Dematerialization



From products to services

		m/e-health, -governance,

-learning, -banking, etc.

		Smart manufacturing and

transport systems

		Smart buildings

		The future smart

electric grid



    ICT applied to ICT itself:

		Server virtualization, thin clients

		From paper and discs to digital media

		One laptop, one phone concepts

		HW convergence





ICT







ICT can substitute, reduce and make the remaining

use of buildings, vehicles etc., much more efficient
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Looking back and looking forward

		Same method can be used on regional, national and operator / service provider level

		Telecom operator trends



Slow increase in absolute carbon footprint due to efficiency improvements (large improvements per subscriber)

		PC trends



The average carbon footprint for PC manufacturing is about halved per average unit compared to 10 years ago

PC operation has been decreased per PC due to the move to LCDs and laptops

		Stand-by issues is coming more and more into focus



Modems, network HW, STBs, PCs and PC perhiperals

		Data centres (servers, routing, storage) will overtake the PCs no.1 spot

		That ICT doubles every 5 years is a myth, if we do it right, ICT can be provided to all people / households for today’s footprint

		In the end, it’s ICTs reduction potential in other sectors that will make a difference
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Figure 2-1. Electricity Use by End-Use Component, 2000 to 2006
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 Reported   CO 2 - emissions   [Mton]  Mobile   subscribers   [millions]  Broadband   subscribers   [millions]  Fixed   subscribers   [millions]  R eve nue   [billion$]   Telefonica  1 . 814  134 . 6  11 . 4  42 . 9  41   BT  0 . 745   8 . 7  30  38   China Mobile  4.5  ~ 200      DT  2 . 78  86 . 6  8 . 5  41 . 2  76   Verizon  5 . 7  53  5 . 7  80  75   Vodafone  1 . 31  170 . 6    57   Telstra  1.3  10   9.2    FT  1 . 3  97 . 6   61 . 4  58   O2  0.24  28      TI  1 . 11  55 . 6  8 . 2  26  37   NTT  3 . 19  53  5 . 6  49 . 8  92   Telia Sonera   (Sweden)  0 . 1  5  1 . 4  5  10     Total:  24  8 94  49 . 5  3 45.5  484   Global telecom   mid 2005   1 950  180  1 250  -   Global  telecom   mid 2006   2   375   (36.5%)  2 25   (24%)  1   275   (27%)  1   100   (44%)    
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Figure 2-2. Electricity Use by Space Type, 2000 to 2006
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