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Die Wissenschaft ist sich weitestgehend einig: Der prog-

nostizierte Klimawandel bedroht unseren Planeten und
wird massiv unseren Lebensstil beeinflussen. Um den
globalen Temperaturanstieg einzudammen, miissen die
CO2-Emissionen rapide gesenkt werden. Andererseits
braucht es wirtschaftliches Wachstum, um neue Arbeits-
platze zu schaffen und die Lebensbedingungen auch

in armen Regionen zu verbessern. Bislang fiihrte eine
hohere Wirtschaftsleistung automatisch zu hoherem
Energieverbrauch — Okologie und Okonomie standen
sich unverséhnlich gegeniiber. Innovative Technologien
bieten jedoch groBe Chancen fiir Energieeffizienz und
Klimaschutz.

Der Energieverbrauch muss vom Wirtschaftswachstum
abgekoppelt werden! Bei diesem Paradigmenwechsel
kommt der ITK-Industrie eine liberragende Rolle zu.
Green IT ermoglicht, den Energie- und Materialverbrauch
zu senken — sowohl innerhalb der Branche selbst, als
auch durch innovative ITK-Produkte und Anwendungen
in anderen Wirtschaftsbereichen. Daher standen Green
IT und Energieeffizienz nicht nur bei der CeBIT 2008 zu
Recht im Mittelpunkt des Interesses.

Im Fokus der 6ffentlichen Diskussion steht allerdings

haufig allein die Energieeffizienz der ITK-Produkte. Zu
wenig Aufmerksamkeit erhalt der Beitrag, den unsere
Produkte in anderen Branchen leisten, um Ressourcen
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zu sparen. Der Sekundarnutzen liegt beispielsweise in
moderner Steuerungstechnik, beim Ersatz von Reisen
durch Videoconferencing, als ,embedded systems* in
der dezentralen Energieerzeugung oder beim smart
metering — der Online-Stromablesung. Innovative und
wachstumsfordernde ITK-Produkte und -Anwendungen
erhohen die Energieeffizienz in nahezu allen anderen
Wirtschaftszweigen. Dies wird zu haufig vergessen oder
als gegeben angenommen. In dieser Studie werden
beide Felder untersucht, auch anhand vieler konkreter
einzelner Beispiele.

Der Klimawandel ist ein globales Problem, das nur
grenziiberschreitend angegangen werden kann. Mit
unserem englischen Partnerverband Intellect und
unserem europdischen Dachverband EICTA arbeiten wir
bei diesem wichtigen Thema daher eng zusammen. Ein
Ergebnis dieser Kooperation ist die vorliegende Studie
mit dem treffenden Titel ,High Tech - Low Carbon.” Sie
untersucht die Rolle der Technologie bei der Eindam-
mung des Klimawandels, den bisher erreichten Fort-
schritt und die Herausforderungen, denen sich unsere
Branche in Zukunft noch stellen muss.
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Zusammenfassung

Zusammenfassung

B Kontext

Im vorliegenden Dokument bezieht sich der Begriff
europaische Hightech-Branche auf die Informations-
und Kommunikationstechnologien (ITK) und Consumer
Electronics (CE) in Europa. Die europaische Hightech-
Branche ist ein maf3geblicher und eigenstandiger Wirt-
schaftssektor. Telekommunikation, IT und audiovisuelle
Markte machen (je nach Definition) 6-8% des EU-BIP
und 4-6% des Arbeitsmarktes aus.' Die EU bietet etwa
20% des weltweiten ITK-Angebots an — das ist vergleich-
bar mit Japan jedoch weniger als die USA mit 30%.?

Einflhrung

Die Hightech-Branche ist relativ neu und hat sich
wahrend der letzten Jahrzehnte mit auRergewdhnlicher
Geschwindigkeit und in einem absolut unerwarteten
Male entwickelt. Sie reagierte damit auf die Marktnach-
frage eines Umfelds, in dem Energie kein groBes Thema
war, die Riesen China und Indien noch friedlich schlum-
merten und die Massenakzeptanz, die wir heute sehen,
nicht mehr als ein Wunschtraum war.

Heute pragen die digitalen Technologien viele Facetten
unseres Alltags und verandern die Art und Weise, wie
wir miteinander umgehen, einkaufen, auf 6ffentliche
Dienste zugreifen und unsere Geschafte fiihren. Aber
diese Entwicklungen sind mit Kosten verbunden:

Die groRe Mehrzahl der ITK- und CE-Produkte sowie
der entsprechenden Dienstleistungen braucht Strom.
Je mehr diese sich durchsetzen, desto starker steigt der
Bruttoenergieverbrauch.

Im April 2007 schatzte Gartner, dass der ITK-Sektor fiir
etwa 2% der weltweiten CO2-Emissionen verantwortlich

Ebenda

“The Ampere Strikes Back”, Energy Saving Trust, July 2007
Information, Communications and Entertainment
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ist3, etwa ebenso viel wie die Luftfahrtbranche. Daru-
ber hinaus prognostizierte der britische Energy Saving
Trust4, dass ITK- und CE-Produkte bis 2020 45% des
Haushaltsstromverbrauchs in UK ausmachen werden -
in einer sogenannten ,,neuen ICE-Zeit”s. Beide Aussagen
wurden von einer Flut von Pressemeldungen begleitet,
die auf den wachsenden Energiebedarf unseres Sektors
und seiner Produkte hinwiesen, allerdings gibt es aus
Deutschland dazu widerspriichliche Aussagen. Man
schatzt, dass in Deutschland 9o% des Energieverbrauchs
in Privathaushalten fiir Heizung und Warmwasser und
7% fur Beleuchtung, Kiihl- und Gefriergerate, Waschma-
schinen und Liiftungsanlagen aufgewandt werden.® Da
bleibt gegenwartig nicht viel fiir ITK- und CE-Produkte
lbrig.

Dieses ist allerdings nur eine Seite der Thematik. Die
Hightech-Branche befindet sich in einer einzigartigen
Position — einerseits verbrauchen unsere Produkte
Energie, andererseits liefern wir Technologien, die dazu
beitragen, dass andere Sektoren effizienter werden. Der
vorliegende Bericht zeigt, dass wir die Herausforderun-
gen, mit denen wir konfrontiert sind, verstehen und dass
wir duRerst hart daran arbeiten, sie zu 16sen und dabei
gute Fortschritte machen. Er untersucht auch die positi-
ven Effekte unserer Technologien, welche die bestehen-
den Verfahren verbessern, neue Arbeitsweisen ermog-
lichen und unser Verhalten verandern und so zu einer
Wirtschaft mit niedrigerem CO2-Ausstol3 beitragen. Wir
miissen uns also zum einen fragen, wie wir den Anteil
an den CO2-Emissionen, fiir den wir verantwortlich sind,
in den kommenden Jahren auf vielleicht 1,5% oder sogar
1% reduzieren konnen. Die andere Frage ist, wie die ca.
2%, fur die wir gegenwartig verantwortlich sind, besser
genutzt werden kénnen, um die anderen 98% deutlich
zu senken.

Shaping Europe’s Future Through ICT” - Report from the Information Society Technologies Advisory Group (ISTAG), March 2006

Gartner Symposium/IT Expo, 26 April 2007 (http://www.gartner.com/it/page.jsp?id=503867)

Bundesministerium fiir Umwelt, Naturschutz und Reaktorsicherheit, http://www.bmu.de/ http://www.bmu.de/energieeffizienz/aktuell/doc/38098.



Der Bericht unterstreicht die Bedeutung der recht-

zeitigen Anwendung alternativer Technologien mit
geringem CO2-AusstoR zur Bekampfung des Klimawan-
dels und beschreibt die MalRnahmen, die wir als Branche

ergreifen miissen, um dazu beizutragen.

B Teil | - Energieeffizienz — Probleme und
Losungen fur die europdische Hightech-
Branche

Die EnergieeffizienzmaRnahmen, die wir
implementieren, miissen robust genug sein, um
das schnelle Wachstum und die zunehmende
Verbreitung auszugleichen, die wir wahrend des
vergangenen Jahrzehnts erlebt haben und die sich
wohl fortsetzen diirften.

Zunachst widmen wir uns einigen Herausforderungen
hinsichtlich des Energieverbrauchs unserer Produkte und
Dienstleistungen. Dazu gehoren insbesondere Verbrei-
tung, Standby (Energieverbrauch inaktiver Produkte),
peripherer Energieverbrauch (Nutzung nur eines Teils
der Energie fiir Kernfunktionen) und schnelles Veralten
(Ausmusterung / Ersatz von Produkten in kurzen
Abstanden).

Die meisten Probleme, insbesondere Produkteffizienz,
Standby und peripherer Energieverbrauch, beziehen sich
auf die Gebrauchsphase eines Produktes; daher liegt das
besondere Augenmerk auf diesem Teil des Lebenszyklus.
Das Problem des schnellen Veraltens ist jedoch eher ein
Designproblem, deshalb untersuchen wir auch ganz-
heitlichere Ansatze wie z. B. Ecodesign und freiwillige
Vereinbarungen. Und schlieBlich befassen wir uns auch
damit, was wir tun, um die Effizienz in der Fertigungs-
phase zu optimieren.

Der Technologieboom ist sowohl ein Segen als auch eine
Herausforderung: Die EnergieeffizienzmalBnahmen, die
wir implementieren, miissen robust genug sein, um

das schnelle Wachstum und die zunehmende Verbrei-

tung auszugleichen, die unseren Sektor gegenwartig
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kennzeichnen. Das ist nicht einfach, aber machbar: Im
ITK- und im CE-Sektor sind Verbesserungen um Zehner-
potenzen bei der Produkteffizienz bereits Realitat.

Ein kurzer Blick auf einige alltagliche Gerate wie Mobil-
telefone, (die heute etwa 100-mal effektiver sind als
1990) zeigt, dass spektakuldre Effizienzverbesserungen
in relativ kurzen Zeitraumen realisiert werden. Wir befas-
sen uns auch mit dem Problem der Standby-Verluste,
indem wir den Standby-Stromverbrauch reduzieren

und Power-Management-Tools liefern, die Gerate aus-
schalten. Der periphere Energieverbrauch ist ein bisher
ungeldstes Problem, insbesondere bei den Rechenzent-
ren, aber es existieren Losungen, die jetzt implementiert
werden miissen.

Die beispiellose Innovationsgeschwindigkeit innerhalb
der Hightech-Branche hat einen Nachteil: schnelles Ver-
alten, wenn Produkte durch neue und bessere Modelle
verdrangt werden. Insbesondere umweltgerechtes
Design und in gewissem Umfang freiwillige Vereinba-
rungen bieten Losungen an. Die Hightech-Branche ist
bei solchen Initiativen fiihrend.

Die Unternehmen der Hightech-Branche sind auch
fiihrend im Bereich der Produktionseffizienz — aufgrund
firmeninterner MaBhahmen, intensiver F&E-Aktivitaten
und der Einfiihrung freiwilliger Standards fiir ihre Unter-
nehmensprozesse. Einige kurze Beispiele von Unterneh-
men illustrieren, was unsere Branche unternimmt, um
die Effizienz in der Produktionsphase zu optimieren.

Teil Il - Was digitale Technologien fir
andere Sektoren tun konnen — verbessern,
ermoglichen und verandern

Es gibt drei Arten von Technologien, die zu einer
Reduzierung des Energieverbrauchs insgesamt
beitragen kdnnen:,,Enhancing Technologies*
lassen uns das, was wir schon tun, effizienter
weitermachen, , Enabling Technologies*
ermoglichen evolutionare Veranderungen in



10

Zusammenfassung

alltaglichen Prozessen, und ,, Transforming
Technologies“ lassen uns véllig andere Dinge tun.

Bisher war die Aufmerksamkeit auf den Energiebedarf
der ITK- und CE- Gerate selbst gerichtet — zum Beispiel
auf die Energie, die nétig ist, um einen Desktop-Compu-
ter oder einen Fernseher zu betreiben. Diese Auswirkun-
gen sind leicht zu messen und zu analysieren — daher
das ganze Medieninteresse. Wir vergessen jedoch immer
die positiven Effekte der Technologie: die innovativen
ITK- und CE-fahigen Anwendungen mit niedrigem CO2-
Ausstol3, die in fast allen Branchenbereichen angewandt
werden, die Effizienz verbessern und gleichzeitig die
Produktivitat und Wettbewerbsfahigkeit erhéhen.

Auch wenn die Technologie oft gar nicht bemerkt wird,
wenn sie erst einmal im Alltag aufgegangen ist, so wird
sie doch auf tausende Arten genutzt, um den Energie-
verbrauch in zahlreichen anderen Sektoren zu reduzie-
ren, z. B. bei Energieerzeugung, Vertrieb, Transport und
Produktion. Logistiktechnologien reduzieren Fahrzeugki-
lometer, Ferniiberwachung reduziert die Reisetatigkeit,
Energie-Management-Tools schalten Computer aus,
Sensoren schalten Lampen aus, und Fortschritte wie
technologische Konvergenz und Breitbandkommunika-
tion dndern die Art und Weise, wie wir Dinge tun, und
fiihren zur Dematerialisierung?, zu neuen Geschaftsmo-
dellen mit geringem CO2-AusstoR. Wir miissen uns auf
diese erweiterten Chancen konzentrieren, denn obwohl
sie schwerer zu messen und schwerer zu verstehen und
vorherzusagen sind, haben sie das Potenzial, das Wirt-
schaftswachstum vom Energieverbrauch zu entkoppeln.

Wir beschaftigen uns nacheinander mit Technologien,
die bestehende Prozesse verbessern, Technologien, die
neue Arbeitsweisen ermdglichen, und Technologien, die
das, was wir tun, generell transformieren.

»Enhancing Technologies“ machen Dinge besser:

Sie machen uns effizienter und erlauben es uns dabei
gleichzeitig, weiterhin das gleiche zu tun wie bisher.
Beispiele fiir diese Technologien sind Monitoring- und
Analysegerate, mit denen die Anwender feststellen
konnen, wann Energie eingespart werden kann.

Logistiksysteme optimieren die Beschaffungskette

und rationalisieren das Flottenmanagement, und
intelligente Transportsysteme steigern die Fahrzeug-
effizienz. Intelligente Gebaudetechnologien minimieren
den Energieverbrauch, und Anwender-Management-
Technologien greifen intelligent ein und minimieren den
Energieverbrauch.

Die Effizienzsteigerung reicht jedoch nicht aus, um das
zu erreichen, was wir wirklich brauchen, um das Wirt-
schaftswachstum vom Energieverbrauch zu entkoppeln.
»Enabling Technologies” haben jedoch genau diese Fahig-
keit. Das liegt daran, dass ,Enabling Technologies* die

Art und Weise, wie wir Dinge tun, verandern: Sie machen
neue Verfahren und neue Arbeitsweisen moglich.

»Enabling Technologies” sind auch energiebezogene
Anwendungen, welche die Erzeugung erneuerbarer
Energien erleichtern, sowie eine ganze Reihe auf Virtu-
alisierung basierender Technologien, insbesondere In-
silico-Tests und In-silico-Modellierung und Technologien
fiir das papierlose Biiro.

»TransformingTechnologies“ dndern grundlegendes
Verhalten und fiihren zu neuen Geschaftsmodellen.
Wahrend ,.Enhancing Technologies” dazu beitragen, den
Transportsektor effizienter zu gestalten, machen , Trans-
forming Technologies“ den Transport ganz tiberfliissig
—oder reduzieren ihn zumindest auf einen Bruchteil.
Diese Technologien sparen nicht nur Energie, bewahren
Ressourcen und reduzieren den Abfall, sondern sie ver-
andern unsere Verhaltensweisen, stimulieren Innovation
und bringen neue Branchen hervor.

»TransformingTechnologies” sind insbesondere die
Breitbandkommunikation (die den Telekommunikations-
markt komplett verandert hat), Remote-Sensoren und
weltraumbezogene Technologie. Mit ihrem Zugang zu
solaren Reserven, die eine Milliarde mal groRRer sind als
die Solarenergie, die die Erde erreicht, sind Weltraum-
und Satelliten-Anwendungen bahnbrechende Techno-
logien mit einem spektakuldren Potenzial, um traditio-
nelle terrestrische Verfahren durch niederenergetische
Alternativen zu ersetzen.

7  Dematerialisierung bedeutet Minimierung des Materialeinsatzes in einem Prozess oder einem Produkt.



B Teil Il —Warum steigen unsere Emissionen
dann weiter an?

Die zentrale Herausforderung der Hightech-
Branche besteht darin, dass die Gerate zwar immer
effizienter werden, der Bruttoenergieverbrauch
aber immer noch steigt.

Das britische Market Transformation Programme (MTP)®
gibt an, dass sich der Stromverbrauch durch ITK-Gerdte
zwischen 2000 und 2005 mehr als verdoppelt hat.?
Dabei wissen wir, dass unsere Produkte immer energie-
effizienter werden. Warum ist das dann so? Was verhin-
dert den Abwartstrend im Bruttoenergieverbrauch, den
wir alle erreichen wollen?

Wir haben uns bereits mit Fragen der Verbreitung,

der Standby-Verluste und des peripheren Energiever-
brauchs beschaftigt. Zweifellos treiben diese Probleme
den Energieverbrauch in die Hohe, aber die tblichen
Verdachtigen sind nicht die einzigen Schuldigen. Es gibt
noch andere, komplexere und grundlegendere Probleme,
die entweder bestehende Probleme verscharfen oder die
Entwicklung und Implementierung von Lésungen blo-
ckieren. Dazu zahlen Beschaffung, Politik sowie absurde
Anreize, Verbraucherverhalten und CO2-Bilanzierung.

Es werden haufig die traditionellen Beschaffungsver-
fahren als Barriere fiir die Implementierung energie-
effizienter ITK/CE angefiihrt, insbesondere in groRen
Organisationen, in denen die Vorlaufkosten die Ent-
scheidungsfindung dominieren kénnen und zu wenig
Interesse den Gesamtkosten gewidmet wird. Die Zeiten
andern sich, aber nicht schnell genug. Politische MaR3-
nahmen kénnen ebenfalls unvorhergesehene Konse-
quenzen fiir den Energieverbrauch haben und gar ,Split
Incentives” oder ,verkehrte” Anreize schaffen.

Das Anwenderverhalten hat einen dramatischen Einfluss
auf die Energieeffizienz von ITK- und CE-Produkten —zum
einen bei den Kaufpraferenzen und zum anderen beim
tatsdchlichen Gebrauch. So wie die Effizienz eines Autos

von der Art und Weise abhangt, wie es gefahren wird, so

8 Teil des Department for Environment, Food and Rural Affairs - DEFRA

ist auch die Effizienz von ITK/CE-Geraten abhangig von
der Art und Weise, wie sie benutzt werden. Dies gilt auf
jeder Ebene, von Unternehmen mit riesigen Rechenzen-
tren bis zum Privatverbraucher in einer Einzimmerwoh-
nung. Wir liefern Zwischenlésungen wie Power-Manage-
ment-Tools, aber es bleibt noch viel zu tun.

Teil IV—Warum digitale Technologien so
wichtig sind

Die rechtzeitige Anwendung von digitalen
Technologien mit geringem CO2-AusstoR ist ein
kritischer Erfolgsfaktor bei der Bekampfung des
Klimawandels.

Die UK-MTP-Szenarien gehen davon aus, dass die rasche
Implementierung und Nutzung neuer, energieeffizi-
enter Technologien viel héhere Energieeinsparungen
produzieren kann als politische MaBnahmen allein.

Im Gegensatz zu den aktuellen Tendenzen konnte der
Energieverbrauch von ITK- und CE-Produkten unter den
richtigen Bedingungen bis 2020 drastisch sinken.

In den MTP-Szenarien enthalten ist die offensichtliche
Tatsache, dass es besser ist, diese Technologien friih

zu implementieren. Je langer wir brauchen, um die
Emissionen zu reduzieren, umso mehr Treibhausgase
sammeln sich in der Atmosphare an und umso hoher
steigt die Konzentration der Gase, die den Klimawandel
beeinflussen.

Neuere Studien aus dem Tyndall Centre unterstreichen
das Problem der kumulativen Emissionen. Es sieht dister
aus: Selbst wenn wir unsere Zielreduzierung der CO2-
Emissionen bis 2050 erreichen, wird das nicht verhin-
dern, dass sich katastrophale CO2-Konzentrationen in
der Atmosphare aufbauen — sofern die Reduzierungsrate
nicht bald und deutlich ansteigt. Die friihzeitige Imple-
mentierung von Technologien mit geringem CO2-Aus-
stoR wird hier eine zentrale Rolle spielen, daher miissen
wir unser Moglichstes tun, um diese Technologien so
rasch wie moglich zu identifizieren, ihre Entwicklung zu
beschleunigen und ihre Anwendung zu fordern.

9  “Sustainable Products 2006 — Policy Analysis and Projections”, Market Transformation Programme, 2006
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B Teil V- Verpflichtungen: Was die
Hightech-Branche tun kann

Die in diesem Bericht behandelten Fragen mogen
komplex sein, aber die MaRnahmen sind klar.
Unsere Branche hat viel zu tun.

Wir miissen einen systematischeren Ansatz zum Moni-
toring und zur Messung des Energieverbrauchs unserer
eigenen Produkte und Dienstleistungen entwickeln. Wir
miissen die Umwelt-Performance innerhalb unserer
eigenen Beschaffungskette durch gemeinsame Best
Practices verbessern. Wir miissen Verhaltensanderungen
stimulieren und férdern. Vor allen Dingen miissen wir
die Technologien identifizieren, die das gro3te Potenzial
haben, um den Klimawandel in den Griff zu bekommen
und ihre Entwicklung und Anwendung beschleunigen.

Wir arbeiten mit EICTA, dem europdischen Dachverband
der Hightech-Branche, und unserem britischen Schwes-
terverband INTELLECT zusammen, die ihrerseits mit

der University of Warwick in GroRbritannien und mit
INSEAD (einer fiihrenden europdischen Business School)
kooperieren und so akademische Expertise sicherstellen.

B Teil VI - Fazit

Auf lange Sicht werden die digitalen Technologien
zum zentralen Element bei der Bekaimpfung des
Klimawandels.

Selbstverstandlich gibt es reichlich Raum zur Verbesse-
rung der Energieeffizienz von ITK- und CE-Produkten.

Es sollte jedoch auch klar sein, dass die Hightech-Bran-
che die Herausforderung der Energieeffizienz angenom-
men hat und bessere, schnellere und leichtere Gerate
baut, die immer weniger Energie verbrauchen. Darliber
hinaus sind wir fiihrend in der Entwicklung alternativer
Technologien mit geringem CO2-Ausstof3, die dazu bei-
tragen werden, das Wirtschaftswachstum vom Energie-

verbrauch zu entkoppeln.

Bereits heute helfen die digitalen Technologien Unter-
nehmen und Privatpersonen, Dinge anders zu machen
und ersetzt traditionelle Verfahren mit hoher Umwelt-
belastung durch Alternativen mit geringem CO2-Aus-
stol3 und geringer Umweltbelastung, die mit beispiello-
ser Geschwindigkeit in den Alltag integriert werden.
Digitale Technologien dndern nicht nur die Art und
Weise, wie wir Dinge tun. Sie verandern auch, was wir
tun, schaffen neue Geschaftsmodelle und stimulieren

Innovationen.

Aber es gibt Hemmnisse, die diesen Fortschritt blockie-
ren. Auch wenn das UK-MTP zeigt, dass eine umfassende
Anwendung der besten verfiigbaren Technologien den
Energieverbrauch drastisch reduzieren konnte, so sind
doch robuste politische Instrumente erforderlich, um
dies zu realisieren und die notwendige Marktnachfrage
zu schaffen. Vor dem aktuellen Hintergrund besteht nur
wenig Anreiz fuir Verbraucher, die energieeffizientesten
Produkte auszuwahlen oder ihr Verhalten zu andern und
einen energieeffizienten Lebensstil anzunehmen.

In der kiirzlich erschienenen Publikation ,,Avoiding
Dangerous Climate Change” kommen fiihrende inter-
nationale Wissenschaftler zu dem Schluss: ,Auf lange
Sicht muss die Technologie das zentrale Element der
Strategien zur Bekampfung des Klimawandels sein.”°
Unserer Meinung nach gibt es zwei sich gegenseitig
bedingende und verstarkende Losungen fiir das Problem
des Klimawandels — intelligente Technologienutzung

und Innovation.

Es ist aber jetzt nicht der Zeitpunkt, sich zurtickzulehnen,
zu entspannen und darauf zu warten, dass die digitalen
Technologien das Klima retten: Die Technologien mit
geringem CO2-AusstoR (,low carbon technologies®),

auf denen die neue Okonomie beruhen wird, brauchen
aktive Stimulierung und Unterstiitzung. Aber auch die
Zeit ist ein zentraler Erfolgsfaktor, daher miissen wir
unser Moglichstes tun, um ihre Entwicklung und Anwen-

dung zu beschleunigen.

10 Avoiding dangerous Climate Change, Ed.J Schellnhuber, Cambridge University Press 2007



Die wichtigen MalRnahmen sind klar. Wir miissen die

energiebezogenen Auswirkungen unserer Produkte und
Verfahren besser verstehen, wir miissen Best Practices
innerhalb unserer eigenen Lieferkette durchsetzen, wir
miissen Verhaltensanderungen anregen, und wir mus-
sen die besten Technologien mit geringem Co2-Ausstof3
identifizieren und ihre Entwicklung und Implementie-
rung beschleunigen. Die ersten beiden MalRnahmen
miissen wir selbst libernehmen. Die beiden anderen

miissen wir mit allen Beteiligten gemeinsam ergreifen.
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Introduction

Introduction

Global warming is at the top of the international political
and business agenda and the EU is taking a leading role.
The EU Action Plan on Energy Efficiency is raising awa-
reness, encourages behavioural change and sets policy
measures.” The European Commission has committed

to a 20 percent reduction in CO2 emissions by 2020.The
UK aims to reduce its net carbon account by at least 60%
from the 1990 baseline by 2050, the goal of the Nether-
lands is a 30 percent reduction by 2020, Germany agreed
to a 21 percent reduction by 2012 and would signup to a
40 percent reduction by 2020 (if other EU Member States
commit to a 30 percent reduction).

The technology sector is in a unique position.

On the one hand, our products and services
(whether consumer electronics devices,
communications equipment or software)
have an energy requirement, and we need to
work hard to ensure that this is minimised.
On the other hand, many of our products
help other sectors work more efficiently and
reduce their emissions.

Avast number of EU Member States and also Norway

and Switzerland have introduced carbon emission taxes
on cars, fuel, flights/landing and other sources (up to 26
different green taxes in Denmark). The average gasoline
and diesel taxes in the EU are the highest in the world.”

At a global level the UN Framework Convention on
Climate Change (UNFCCC) continues to promote inter-
national cooperation in the reduction of greenhouse gas
emissions.

However, responsibility extends beyond our politicians
and policy makers: robust action is required by all of us
to reduce our carbon footprint. In this respect the digital

technology industry is in a unique position. On the one
hand, our products and services (whether consumer
electronics devices, communications equipment or
software) have an energy requirement, and we need to
work hard to ensure that this is minimised. On the other
hand, many of our products help other sectors work
more efficiently and reduce their emissions, and new
technologies like broadband change the way people do
things and lead towards alternative, low carbon, busi-
ness models.

When we consider the digital technology industry in the
context of energy efficiency, the current media focus is
on reducing the energy use, and hence the emissions,
associated with our products and services, and this is
indeed a key priority for all in our sector. Incremental
improvements in energy efficiency can achieve great
advances - for instance, mobile phones use several
orders of magnitude less energy than they did 15 years
ago. However, we believe that we must do more than
this if we are to have any chance of avoiding harmful
climate change and achieving the 2020 goals establis-
hed by the EU. As well as doing the same things more
efficiently, we need to change what we do. Technology
is a primary enabler of behavioural change, and as such
can play a pivotal role in helping make the low carbon
economy a reality.

We think that the opportunities for emissions reduction
are currently underexploited, a position that is rein-
forced by a quick look at McKinsey’s recent work on the
Carbon Cost Curve® which demonstrates that between
one-third and one-half of the reductions needed to
achieve our CO2 emission reduction targets are at nil or
negative net cost. The problem is that these reduction
opportunities - these “no-brainers” - are not being taken
up and the obvious question is, why not?

We think that some of the answers are cultural and
behavioural, and some stem from the lack of a market

11 http://ec.europa.eu/energy/action_plan_energy_efficiency/index_en.htm Related initiatives focusing on the ICT/sectors include the Energy Using

Products Framework Directive which was adopted in July 2005 and wider initiatives like the Sustainable Energy Europe Campaign.
12 Ecosense Fact Sheets on Energy Efficiency: www.climate-policy-map.ecosense.de
13 A Cost Curve for Greenhouse Gas Reduction — The McKinsey Quarterly, 2007 No. 1



for carbon. We also believe that accelerating the deve-

lopment and adoption of low carbon technologies will
be a critical factor in our success in achieving these
targets, and the ultimate objective of tackling climate
change. The sooner we reduce emissions, the more
effect we have on cumulative CO2, and as a result on the

percentage of greenhouse gases in the atmosphere.

This report explores the role of technology in tackling
climate change. Part | identifies some of the problems
associated with our sector, such as product efficiency,
standby and rapid obsolescence, explains how we are
tackling them, and demonstrates that, contrary to
perception, many of our practices and products lead the
field in energy efficiency. Part Il illustrates how digital
technology-enabled technologies help other sectors
improve energy efficiency and looks at how new tech-
nologies are revolutionising the way we do things and
replacing high-impact activities with virtual, low impact
alternatives. Part Il examines some of the barriers that
might slow down our transition to a low carbon eco-
nomy. Part IV emphasises the importance of developing
and implementing new low carbon technologies as early
as possible and Part V sets out the steps that we will
take as a sector to help make this happen.The report
concludes that there are two interdependent solutions
to climate change - the intelligent use of technology
and innovation, and that we all need to play a part in
accelerating their adoption and development.
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Part | — Energy efficiency: Problems and solutions
fort the digital technology industry

B Products and services

Technology now underpins most aspects of our daily
lives as consumers and citizens, employees and emplo-
yers and has transformed the way we interact with
each other, the way we shop, access public services and
run our businesses. But these developments come with
associated costs - the vast majority of ICT/CE products
and services use electricity,and as they become more
and more pervasive, the gross energy requirement
continues to grow. In April 2007, Gartner estimated that
the ICT sector was responsible for around 2% of global
carbon dioxide emissions*, approximately the same as
the airline industry™. Moreover, the UK’s Energy Saving
Trust' predicts that by 2020, 45% of domestic electricity
usage will be consumed by ICT and consumer electronics

products, in what they describe as “a new ICE age™".

Energy efficiency measures that we imple-
ment will have to be robust enough to out-
weigh the kind of rapid growth and increa-
sing proliferation that we have seen over the
last decade and which look set to continue.

Both statements were accompanied by a barrage

of press coverage emphasising the growing energy
demand of our sector and its products. Criticisms of the
sector focus on product inefficiency, design features that
encourage users to leave items permanently switched

on, lack of customer information and rapid obsolescence.

We believe these criticisms can be grouped into four

areas:

B efficiency versus proliferation: the mass adoption of
electronic devices both at work and at home means
that products have to be much more efficient to
counteract cumulative energy demand

B standby, where energy is wasted unnecessarily when
products are inactive

B peripheral energy use, where only a fraction of the
power consumption of a product is driving its core
functions and the majority is used for peripheral
activity (for instance, powering fans in computers)

B rapid obsolescence, where products are discarded
and replaced at frequent intervals.

Most criticism, including product inefficiency, standby
and peripheral use, relates to the “in-use” phase of a
product’s life, so most of the emphasis will be on how
we are addressing these in-use energy efficiency issues.
However, the fourth problem, rapid obsolescence,

is more of a design phase problem, so we will also
demonstrate the progress that is being made through
eco-design and voluntary agreements. Finally, to com-
plete the picture, we also look at what we are doing to
optimise efficiency in the manufacturing phase.

Products in use

We will therefore explore the in-use phase of products,
starting with the “efficiency versus proliferation” issue
and what we as a sector are doing to optimise efficiency.

14 Gartner Symposium/IT Expo, 26 April 2007 (http://www.gartner.com/it/page.jsp?id=503867)
15 The true effect of aviation on climate change is between two and four times the emission level because of atmospheric factors.

16 “The Ampere Strikes Back”, Energy Saving Trust, July 2007
7 Information, Communications and Entertainment



Efficiency versus proliferation

ICT and CE products are not in themselves large consu-
mers of energy when compared for instance to a car or
domestic heating system. However, they are pervasive,
often duplicated within homes, and are in use for long
stretches of time.

The boom in technology is likely to grow and cites three
underlying reasons: Moore’s law (computer technology
continues to get faster, smaller, cheaper and better),
Metcalfe’s Law (which states that the value of a network
is proportional to the square of the numbers using it and
explains the popularity of the web and social networ-
king technologies) and the autocatalytic nature of ICT
(computers and associated technology actively contri-
bute to the development of new improved components
and products). This is both a benefit and a challenge

for the digital technology industry — whilst we, like any
sector, want to grow and sell more products and servi-
ces, energy efficiency measures that we implement will
have to be robust enough to outweigh the kind of rapid
growth and increasing proliferation that we have seen
over the last decade and which look set to continue.

However, in the ICT and CE sectors, orders of magnitude
improvements in efficiency are not just wishful thinking:
they are already a reality in our products and systems.
Mobile telephones have become around 100 times more
energy efficient over the last 20 years and micropro-
cessors (or chips) are achieving four-fold improvements
in energy efficiency in just a year —and the trend looks
likely to continue.

This suggests that we can expect to exceed the target
set by the Confederation of British Industry Climate
Change Task Force of a 30% improvement in the effi-
ciency of electrical equipment by 2030®. In many cases
this will be achieved before 2010. We do not have all the
answers but the following examples demonstrate that
we are making orders of magnitude improvements in
efficiency over relatively short timescales right across
the digital technology industry. We will start by looking
at some familiar products: mobile phones, digital radios,

computers and the all-important microprocessors — or
“chips”. We are not ignoring the more problematic area
of TVs but will look at this issue in more detail later in
the document.

Mobile phones

Since the early models in the 1980s, mobile phone
efficiency has improved beyond all expectations. Anyone
unwise enough to have left their mobile phone charging
from their car battery overnight in 1990 would have had
to jump-start their car in the morning — a situation that
is hard to believe now. In 1990, mobile phones weighed

between soog and 1kg with about half an hour of use

and minimal standby.

2500

2000

1500

1000

500

11,

2001 2003 2005 2006

WCDMA BTS outdoor B WCDMA BTS indoor

Diagram 1 Energy use of base stations from 2001 - 2006 (Nokia)
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Diagram 2 Eco efficiency of mobile phones from 1993-2003 (Nokia)

18 Climate Change: Everybody’s Business, CBI Climate Change Task Force, November 2007
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Part | - Energy efficiency: Problems and solutions for the digital technology industry

Current models weigh below 100g, with 8-9 hours of call
time and days of standby (even weeks for basic models).
Only ten years ago, making a call used tens of watts,
now it uses around 1W. As well as the efficiency of the
phone itself, companies like Nokia have focused on the
energy used by chargers (as we will see later) and in the
energy efficiency of the base stations (the links between
mobile devices and the network infrastructure, which
consume the majority of energy in mobile networks).
The energy demand of Nokia base stations® has dropped
from around 2000W in 2001 to around 600W in 2006
and Nokia believes this trend is set to continue, enabled

by rapid developments in technology.

Firstly, standby consumption has to be
reduced so it is as low as possible, and
secondly we need to make it easier to turn
things off. We ware making progress on
both fronts.

Radios

In consumer electronics, digital radio technology relies
on a more powerful transformer to enable the digital
signal to work reliably. Early digital radios required up
to ten times more energy than their analogue prede-
cessors*® (30W rather than 3-4W) but current models
use around 4-5W and the trend is downwards. Besides
the better performance is the added advantage that at
the broadcasting end, digital transmitters only need a
fraction of the energy of analogue ones. Self-powered
(wind-up) radios do not need batteries at all.

Computers

Computers are also becoming more energy efficient
through the use of components that require less power
and by the implementation of power management

19 Now Nokia Siemens Networks

software to minimise energy consumption. Manufac-
turers are adopting both these approaches and one posi-
tive result is that power management options are now
usually enabled as default. AlImost 100% of computers
now have a “deep sleep” or hibernate option, with very
low power consumption but restoration of the full desk-
top within a few seconds. Apple, for instance, reports

an 88% energy saving in sleep mode since the first Mac.
Apple’s Mini Mac uses only 25W when on, less than half
the power of a conventional light bulb® and less than
the 30W that many older computers consume even in
standby or idle mode?.

The Massachusetts Institute of Technology (MIT) and
OLPC= initiative are developing the “$100 Laptop”, a
teaching aid and electronic book aimed at developing
countries. It needs an order of magnitude less energy to
run than a typical laptop, and can be powered by solar or
human power (foot pump or pull string powered char-
gers). This model is not designed to replace current busi-
ness offerings but it demonstrates what can be done
with technology, willpower and — most importantly in
this case — economies of scale in production.

Microprocessors

Microprocessors* (or chips), the core components hidden
away inside every desktop, laptop and server, and also
inside radios and electric toothbrushes, are the things
that do all the work, whether it is managing data or
telling the video when to record. Microprocessors produce
heat that would destroy them quickly without fan-assi-
sted cooling, which in turn requires power. It is therefore
important to improve not only the energy efficiency of
chips but also reduce the heat they emit. Dramatic impro-
vements have already been made through better chip
design, with manufacturers like Intel, IBM and AMD com-
peting fiercely on efficiency. IBM has produced a chip that
enables users to “cap” maximum power usage?, Intel’s

20 This was to some extent the result of the original product specifications developed by the relevant authorities, which did not prioritise energy

efficiency.
21 Apple Mac

22 Monitoring Home Computers, Market Transformation Programme, 2007

23 One Laptop Per Child initiative, led by Nicholas Negroponte at MIT. The current version is retailing at around $175, so the $100 target has not yet been

reached.
24 Often referred to simply as processors

25 Estimating power requirements of a server is difficult so usually firms have to arrange for more power than is necessary to be delivered into a data

centre.



new processors have four cores (quad-core) and are equip-

ped with thermal sensors that measure temperature and
are capable of reducing or increasing cooling according
to need. Another approach is “thermal throttling”, where
the chip slows down its processing speed if it is getting
too hot. This saves energy but the primary function is for
chip preservation and the processing speed is affected.

An innovative approach to microprocessors is Eneco’s
new technology. Eneco is developing a new chip that
converts heat to electricity. There is obvious scope for
integrating these heat conversion chips into computing
devices to harness the heat generated by processors
and turn it into electricity to power fans or other cooling
technologies or even illuminate the screen.

Printers and multifunctional devices

Other IT equipment is moving in the same direction as
computers. Printers now have the ability to print duplex,
multiple pages per sheet and at different toner densi-
ties, all of which allow energy use to be minimised. That
is in addition to the same kind of power management
functions that are now standard in PCs. Improved energy
efficiency in use and developments in toner manufac-
ture and digital printer technologies are also deliver-

ing substantial energy savings. Moreover, printers are
increasingly becoming multifunctional and incorporate
scanning, photocopying and faxing functions — so one
machine rather than three is on at any one time. Xerox
has calculated that a single multifunctional printer,
copier and fax replaces one copier, four smaller printers
and a fax, and reduces the annual energy requirement
from 1400kWh to 700kWh?¢, a saving of 50%.

Multifunctional devices are not limited to printers —a
multifunctional device is any hardware that combines a
number of functions, and is usually the result of techno-
logical convergence and often, miniaturisation. Mobile
phones with, for example in-built cameras or email
capabilities (like Blackberry or Nokia Eseries) are classic
multifunctional devices. The obvious benefit of making

a single appliance perform an increasing number of
functions is that it takes up less space than conventional
equipment, uses less energy, and creates less waste.

ATV would have to be on continual standby
for nearly a month to use the same electri-
city as boiling a kettle.

Networks and infrastructures

Digital technologies do not work in isolation —commu-
nications technology relies on networks, computing
functions for businesses are backed up and stored in
data centres. We already mentioned how mobile net-
works are becoming more efficient,and a new commu-
nications infrastructure is currently being implemented
in several EU Member States, known as the Next Gene-
ration Network. Thanks to developments in technology,
the physical infrastructure will be simpler, with fewer
moving parts, fewer electrical components, with lower
maintenance requirements and fewer physical interven-
tions. These new core and access networks will provide
better performance with lower energy requirements.

Energy lost from inactive devices — the
standby problem

Many electronics devices have a mode called standby.
Technical definitions vary but for the purposes of this
report we regard standby as an operating mode when
the device is inactive but not actually off, or when the
device is apparently turned off but is still drawing power
from the mains?. In either case it continues to consume
energy whilst effectively doing nothing.

The standby problem is characterised by the cumula-
tive effect that results when individual devices waste

26 Xerox 2006 report on global Citizenship, p 44. All products are energy star rated. Savings increase to 73% if the products being replaced are not

energy star rated.

27 Definition depends to some extent on the device in question. Mobile phones are different from TVs and radios, computers are different again. The MTP

defines computer standby “when the computer has been shut down entirely, and appears off to the user, but is still drawing power from the mains
supply”. However, for the purposes of this report we include sleep modes like hibernate and similar low energy but non-off modes in our definition of
standby, simply because this is the most widely perceived definition, even if it is not the correct one.
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apparently negligible amounts of energy. The problem
is that more and more devices are left almost perma-
nently in standby, which means that they are constantly
drawing power. Over time and multiplied by the many
devices in the average home (now around 20, a five-
fold increase since the 1970s)% this adds up to an extra
£65 a year on the average domestic electricity bill. On

a national scale it is enormous. For instance, mobile
phone chargers draw less than 0.4W when idle (plugged
in but not charging a phone)? and 3-5W when actively
charging a battery3°, which seems negligible until it is
multiplied by the number of European mobile phone
subscribers which was predicted to total 850 million in
2007.3" Nokia estimates that two-thirds of the energy
used by mobile phone handsets is due to chargers being
left plugged in while idle.®

The MFP states that “stand-by electricity consumption is
a significant contributor to energy consumption in the
UK“s and conservatively estimates the total in 2006 at
around 7.2TWh34. Other estimates suggest that standby
currently uses 7% of domestic electricity. However you
look at it, far too much energy is doing nothing at all.

Just like a traditional fireplace, where up
to 92% of the heat goes straight up the
chimney not all the energy required to run
a system is actually used productively.

Another form of standby power loss occurs through
transformers or external power supply units (EPS/
EPSU)3. The extra chunky plug on a mobile phone char-
ger is a transformer, so is the black box between most
laptops and the plug. Transformers are important for

many ICT and CE products because they convert mains
electricity into a stable, usable form for the appliance.
Transformers continue to use energy whenever they
are plugged in, even if the appliance is off, so either
have to be unplugged or the power turned off at the
socket. There is a further issue of transformer efficiency
when converting current, which companies like NXP are
tackling.

Tackling standby is not just a simple case of turning
everything off at the switch: some devices like set top
boxes need to be on standby to fulfil their functions (e.g.
record programmes or download information during the
night or whilst people are out). Therefore this issue has
to be addressed on two levels. Firstly, standby consump-
tion has to be reduced so it is as low as possible, and
secondly we need to make it easier to turn things off.
We are making progress on both fronts.

Reducing standby power consumption
Currently the average power consumption of aTV in
standby mode is 2.6W, (with the best in class now
0.3W5¢) down from over 6W on average in 19953

Power Consumption Stand-by-Sony TV sets
(sales weighted average)

Reduction by ~93%
55

4,0
31
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Diagram 3: TV Standby power consumption (Sony).

28 Energy Saving Trust reports — the Rise of the Machines (2006) and The Ampere Strikes Back (2007)
29 “How much energy do home electronics use?” Guardian newspaper, 12th April 2007 (note that 0.009kWh daily = a draw of 0.375W)

30 Intellect internal data, compiled by industry experts
31 eMarketeer, August 2007
32 Nokia CR Report 2006

33 Market Transformation Programme, Product Overview: Energy, August 2006

34 Market Transformation Programme — BNXS36 Estimated UK standby electricity consumption 2006
35 Transformers that are charging devices for mobile phones, toothbrushes etc. are called EPSUs — External Power Supply Units, or EPS (External power

supply) but not all transformers are EPSUs/ EPSs

36 Sony-many models including KDL-40X3500 and KDL-40W3000 all have standby of 0.3W.

37 Market Transformation Programme’s Whatlif? Tool, published 15/11/07



That means that a TV on standby for one hour uses less

electricity than a 100W lightbulb does in two minutes,
and it would have to be on continual standby for nearly
a month to use the same electricity as boiling a kettle.
The following graph shows how one manufacturer has
reduced TV standby power consumption by over go%
over the last ten years (sales weighted average).

Attention is now focused on other CE devices like
digital video recorders and set top boxes to ensure their
standby does not exceed 1W. Many, including all those
that carry the Energy Saving Trust’s ESR® logo, already
use less than 1.5W. The energy requirement of mobile
phone chargers is also diminishing; the average no-
load? energy consumption of a Nokia charger in 2007
was 0.3W, with best in class around 0.03W. Nokia has
set a target to reduce average no-load consumption by
50% and the no-load consumption of its best-in-class
chargers to close to zero by 2010. Moreover, new Nokia
phones will now alert users as soon as the phone is fully
charged and even remind them to unplug the charger.
Collective efforts by the industry to reduce standby
losses include the EU Code of Conduct on Energy Effi-
ciency of External Power Supplies.

Switching things off

That helps reduce consumption for those devices that
need to be left on for long periods of time, such as set
top boxes. For things that can —and should — be turned
off, there are some excellent low-cost solutions such as
“Smart Socket”, “Bye-bye Standby®” or “Standby
Buster®” which allow consumers to turn off a multi-
tude of devices in one go through a wireless controlled
master switch, for instance when going out. This solves
the problem of having to crawl under furniture to get
to inaccessible plugs and remembering to turn lots of
different appliances off individually. It also provides

a solution for those few devices that do not have an
“off” switch. These devices also deal with the power

38 Energy Saving Recommended (see Voluntary Agreements)

consumption of transformers in external power supplies.

Another solution is emerging, although not yet in
widespread use — solar power. Electronic calculators have
relied on solar power for decades, and now an increasing
range of electronic gadgets use solar cells to recharge
batteries, obviating the need for external chargers#.

There is, however, a potential problem that reducing
standby down to levels that people consider insignifi-
cant will, ironically, make it more likely that devices will
be left on standby permanently, thereby completely
defeating the object. That is why we are promoting a
combination of energy efficiency, automatic switches
and, most importantly, education.

Peripheral energy use — spotlight on data
centres

The problem of energy being used up for peripheral
rather than core functions is a widespread issue not
restricted to this sector. However it is a particular
problem in complex, high-tech environments like data
centres.

Although only 5% of data is mission critical,
all data is frequently treated this way which
requires unnecessary (and energy intensive)

levels of redundancy.

Just like a traditional fireplace, where up to 92% of the
heat goes straight up the chimney4 not all the energy
required to run a system is actually used productively.
The average desktop computer wastes nearly half the
power delivered to it#, primarily through power supply

39 When the charger is not charging the phone but is still left plugged into the mains, and drawing power.
40 Part of the EU Stand-by Initiative. For list of signatories and ToR see: http://re.jrc.cec.eu.int/energyefficiency/html/standby _initiative_External%20

Power%20Supplies.htm

41 Mobile phones powered directly by solar panels are not yet readily available but the possibility is not too far away as new technology in electronic

components is developing rapidly.

42 Tests by Burley indicate 30% efficiency for flued living flame gas fires and 8% for flued decorative flame effect fire — see http://www.burley.co.uk/

model_images/FluelessEfficiency.pdf

43 Climate Savers Computing Initiative home page, October 2007- see www.climatesaverscomputing.org
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inefficiency and cooling fan demands#. In data centres,
only around a quarter of power is actually used for core
functions. We will explore the data centre environment
in some detail because it provides an excellent illustra-
tion of the attrition caused by peripheral requirements
on energy destined for a specific role. It is also a complex
and problematic area that we will undoubtedly hear

more about in the near future.

Problems

Data centres house the computing and communications
equipment that businesses use to manage and organise
their corporate data. A large data centre may cover the
area of several football pitches and contain thousands of
servers. Worldwide, the electricity consumption for data
center servers in 2005 was equivalent to 14 power plants,
according to a study.+s Data centres are estimated to use
between 2.2 —3.3% of the UK’s total electricity+¢, 2% of
the electricity in the Netherlands,+ and around 1.6% of
Germany’s electricity*%. The annual energy bill for a large
corporate data centre frequently runs into millions of
euros.

Servers# (and the power supply units they rely on) not
only generate heat but require a fixed temperature
ranges° in order to operate reliably, so a large proportion
(almost 50%) of the power requirement of data centres
is actually for air conditioning and other peripheral
functions, so only around 50% reaches the servers.

This means that data centres have a high fixed power
demand even if the servers are doing nothing at all
(see diagram). Moreover, around half of the power that
actually reaches the servers is taken up by peripheral
functions within the servers.

After all that, the energy that powers the servers is often
not used efficiently because machines are frequently run
at low load, when they are least efficients. The diagram
shows how a server at zero load can use between 50%
and 70% of the power it uses at maximum load —even
though it is not doing anything.5
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Diagram 4:The high fixed power demand of the physical building -
the data centre facility.
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Diagram 5: The overall energy requirement of a server working at
full load is not much more than that of a server at zero load.

44 Power supply efficiency is only around 65% on models over 2 years old although manufacturers are working hard to improve this (see 8o PLUS, later in

this paper) so it tends to be higher in recent models.

45 Estimating total power consumption by servers in the U.S. and the world, February 2007
46 Anson Wu, Market Transformation Programme figures based on projected 2007 server energy consumption as a proportion of 2006 total UK electri-
city consumption (excluding transport), updated from 2005 DUKES energy consumption

47 Dutch Ministry of Economic Affairs

48 Zukunftsmarkt energieeffiziente Rechenzentren, PD Dr. Klaus Fichter, 2007, www.borderstep.de

49 Actually the microprocessors that do the work inside them — see below

50 The range of operating temperature and humidity has recently been widened by ASHRAE (American Society of Heating, Refrigerating and Air-Condi-
tioning Engineers) standards: Sun has also produced servers that operate satisfactorily at higher temperatures.

51 Figures vary; these were supplied by Atos Origin and are fairly typical.

52 Adapted from Power Provisioning for a Warehouse Sized Computer, Google, June 2007



Moreover, a percentage of the power actually used is

also wasted for other reasons — businesses often massi-
vely over-provision hardware to cope with potential (but
often non-existent) spikes in demand and regulations or
certain business functions may require instant access to
certain kinds of historical data. Although only 5% of data
is said to be “mission critical”, the approach is frequently
to treat all data in this way and build in unnecessary
(and energy intensive) levels of redundancy® and it is
also true that obsolete data is sometimes stored almost
indefinitely, perhaps because its life-expectancy is
unknown or even because nobody understands its true
function.

Other issues relate to infrastructure management —in
some cases server function is not actively monitored

and managed - so the less active servers (which require
less cooling) are not differentiated from those running
at capacity. Some cooling mechanisms are also sub-
optimal. Poor asset management can even mean that
servers that no longer have any function at all are simply
left running instead of being switched off or realloca-
ted. These are only a few items from a long list of data
centre-related issues.

The overall number of data centres in the EU is gro-
wing fast, albeit not as fast as the data capacity, which
is doubling approximately every 18 months. Along
with this growth in demand there has been a trend of
increasing processing power for a given chip size (in line
with Moore’s Law*), so more and more technology is
packed into the same physical space with two obvious
consequences — an increase in overall power consump-
tion (with demand surpassing supply in 40% of data
centress4) and an increasing energy burden for cooling.
The power consumption of data centres in the US, for
instance, has doubled in the last five years.

Solutions
Energy management in data centres is a complex area
which is attracting increasing scrutiny. Solutions already

exist that can radically reduce energy use — even by
orders of magnitude. These include improvements in
hardware (particularly in processor efficiency), in data
centre design, in facility management and in resource
optimisation (for instance through virtualisation, which
is discussed later). As mentioned above, new hardware,
such as multi-core processors, offers greater capacity
with reduced energy consumption and reduced heat
generation: Managed hosting provider Memset revealed
that in one year server hardware had become around
three times more powerful whilst reducing energy con-
sumption by about 40%, an increase in overall energy
efficiency of around a factor of fives®.

Smart data centre management tools optimise heat and
cooling — sophisticated analytical software monitors
what the servers are doing and feeds that information
to intelligent energy management systems. HP’s Dyna-
mic Smart Cooling system is an integrated approach to
power management for data centres. IBM’s Big Green
and Cool Blue initiatives are alternative solutions. More
recent approaches target the software applications
themselves to minimise energy use.

The concept of a green data centre is rapidly
evolving... the most important message

to take away is that a holistic approach is
needed if data centre energy use is to be
optimised.

B Thin client

Other approaches to reducing the energy requirement
of data centres include thin client solutions where the
computing functionality is held remotely and accessed
online via desktop screens, removing the need for
individual hard drives. This can reduce energy demand,
particularly when combined with innovative server
technologies. Thin client desktop products are less com-
plex, cheaper, have longer life cycles and are less energy

53 L.Newcombe, BCS Data Centre Specialist Group, November 2007 pers. comm..

54 IDC Analyze the Future White Paper - HP Products Built to Protect the Environment, Feb 2007

55 EPAreport to Congress on Server and Data Center Energy Efficiency, August 2007

56 This year’s generation of Dell’s PowerEdge servers using Intel’s 2007 quad core architecture draw 176 W with 2.8 times the processing power of 2006
models, which drew 280W.
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intensive to manufacture than PCs, so there are positive
life-cycle implications. However, this business model is
not suited to all applications and does not provide the
totally location-independent, mobile working solutions
that some people favour. Implementing these approa-
ches may also require the installation of completely
new terminals —and infrastructure — so can also involve

waste implications.

B Grid computing

The emerging scenario of grid computing can also be

an effective way of reducing data centre energy requi-
rements. In grid computing, resources are effectively
shared between different users, which allows economies
of scale to be realised. Grid computing is most suitable
for what is termed “high throughput computing” where
the capacity of many different computers is combined to
achieve large scalable tasks, from transaction proces-
sing (e.g. for banks) to highly complex mathematical
modelling. Grid computing is effectively a form of virtua-
lisation®8, where capacity is contracted as and when it

is needed — in this case across a grid of interconnected
facilities.

B Virtualisation

Virtualisation technologies can be applied to the whole
data centre infrastructure. At a server level, virtualisation
transforms the hardware resources into a functional vir-
tual machine that runs its operating system and applica-
tions like a real computer. However, virtual machines can
share hardware resources without interfering with each
others? This enables the consolidation of a number of
virtual computers (or servers) onto one physical compu-
ter (or server), whilst maintaining the individual proper-
ties of each of those systems — so they behave exactly as
though they are still on individual servers, although they
are in fact all together. This kind of practice can achieve

power savings well in excess of 50%°¢°.

B Consolidation

Virtualisation is one way of ensuring that workload is
consolidated onto as few servers as possible. The enor-
mous fixed energy demand of the data centre makes it
vital to use that facility, and all its servers, to capacity.
That does not mean that servers should be left cluttered
with information that could be archived, but it does
mean that if server capacity is not optimised then the
result is energy waste on a colossal scale. There are some
excellent examples of how data centre operators have
made substantial energy savings through consolidation.

The importance of consolidation is that it reduces the
energy demand of the core function. This has a magni-
fying effect on overall savings because, as we saw earlier,
the energy used to run the servers is only a fraction of
the overall demand.

B Other initiatives

The current data centre environment is very energy
intensive and few facilities use energy optimally. There
is clearly much room for improvement. However, the
concept of a green data centre is rapidly evolving and a
number of initiatives are already underway such as the
Green Grid. Other operations like the Grid Computing
Now Knowledge Transfer Network are promoting the
environmental benefits of grid computing, and the BCS
DCSG (British Computer Society, Data Centre Specialist
Group) is developing metrics that will enable meaning-
ful comparisons to be made on data centre efficiency
—an extremely difficult task given the complexity of the
environment and the manifold constraints on operators
and suppliers. They are also developing an open source
simulation tool to allow operators to realise the poten-
tial savings offered by different technologies. On the
European level, the industry is working with the Euro-
pean Commission and national energy agency experts
on a European Code of Conduct for green data centres.

The most important message to take away is that a
holistic approach is needed if data centre energy use is

57 Oneapproach is to turn existing PCs into thin clients at the point where they would have been upgraded.

58 The definition of virtualization in a data centre context given here differs from the more general concept of virtualisation used later in this document,

where it is a synonym for dematerialization.
59 VMware: wwwymware.com
60 Memset



to be optimised — possibly even a complete re-design of

the way data centres work. Data centres have evolved

in a particular way, and piecemeal solutions are not the
answer, although they can help in the short term.

A comparison could be made to the water supply system
in many EU Member States where —absurdly - we use
drinking water to flush the toilet. Due to physical inf-
rastructure constraints, that is what we are stuck with,
at least for the medium term. But in the data centre
environment we can make radical changes to the whole
architecture, and we are doing so.

B Product design

A new approach to data centre architecture really sits
within the product design phase, so this leads us on to
design issues. We will now explore the design phase
problem of obsolescence, and outline the ways we

are addressing it, through eco-design and voluntary
agreements.

Rapid obsolescence

The digital technology industry is evolving at an unpre-
cedented rate, with new product and service innovations
emerging all the time, new multifunctional devices and
dramatic developments in software. However there

is a serious downside to these rapid improvements in
functionality: equally rapid obsolescence as products
become outdated by newer developments, and even
worse, incompatible with newer versions, driving a
regular upgrade cycle. Some view this frequent renewal
cycle as a fundamentally unsustainable business model.
Not only does it create enormous quantities of waste
but there is a significant energy impact at each end of
the product’s life cycle.

Limited product life is a particular problem for compu-
ters, which have a relatively high energy and materials
intensity* within the manufacturing process. One well-
cited study suggests that 81% of the energy requirement
of a desktop computer is absorbed in the manufacture
and disposal stages, and only 19% during the in-use
phase®. However, this conflicts with a study conducted
for the European Commission DG Energy and Trans-
port which found almost exactly the opposite — 84% of
energy demand taken by the in-use phase as opposed to
16% by manufacture, distribution and disposal®. This is
supported by other work by DG Environment and by the
US Center for Clean Products and Clean Technologies,
whose recently published “Electronics Environmen-

tal Benefits Calculator” asserts that under typical use
conditions the main environment impacts associated
with desktop PCs arise from the in-use phase®. A more
detailed product energy analysis by Fujitsu provides a
useful comparison of lifecycle energy demand for lap-
tops and desktops.

Eco-design is one approach that can help to
solve the problem of obsolescence.

It should be said that the rapid speed of development
which accelerates obsolescence can also be an advan-
tage because faster product cycles allow efficiency
improvements, and even new technologies, to be imple-
mented and adopted very quickly. We will explore this in
more detail later.

61  Williams, E., “Energy Intensity of Computer manufacturing: hybrid assessment combining process and economic input-output methods”, 2005, United
Nations University, Tokyo (A desktop computer with a CRT monitor requires an estimated 1700MJ of energy for manufacture, and 260kg of fossil fuels,

a ratio of fossil fuel to product weight of 11,an order of magnitude above the factor of 1-2 applicable to many other manufactured goods. The high
energy intensity of manufacture, coupled with the relatively short life span, results in an annual energy burden of approximately 2,600MJ, about 1.3

times that of a refrigerator)

62 13571MJ as opposed to 2594MJ. Preparatory studies for eco-design requirements of EuPs, Lot 3, Personal Computers (desktops and laptops) and compu-
ter monitors. IVF Industrial Research and Development Corporation, prepared for DG TREN.
63 University of Tennessee, launched April 2007, see: http://eerc.ra.utk.edu/ccpct/eebc/eebc.htmi
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Eco-design

Eco-design takes account of environmental aspects
during a product’s life cycle. The EU’s Framework Direc-
tive on Energy Using Products (EuP),implemented in July
2005°%, is primarily concerned with eco-design, because
considering these issues during the design process

is seen as a cost-effective way to reduce a product’s
negative environmental impact throughout its entire life
cycle. Eco-design balances environmental considerations
against functional, technical and economic ones and
takes the whole product life cycle into account.

There is evidence that voluntary agreements
have been more effective in improving
energy efficiency than legislation.

Eco-design includes the concept of life-cycle assessment,
an area where technology companies have taken a lea-
ding role. Life-cycle assessment takes into account the
energy used in the production and disposal of a product
as well as during its working life, which can be very com-
plicated to calculate for sophisticated, multi-component
products with complex supply chains. It is particularly
important in a sector where the energy involved in
manufacture and disposal is substantial because it
reflects the operational efficiency of the manufacturing
process, provides transparency and allows meaningful
comparisons to be made. If these are not taken into
account, a situation could arise where a device that

is marginally more efficient when in use could attain

a better energy rating than one with a lower energy
requirement over its lifecycle, and this could also skew
manufacturing priorities to focus on energy efficiency in
use rather than in production.

64 Directive 2005/32/EC - EuP
65 See http://www.8oplus.org/8owhat.htm

Eco-design has to consider the entire supply chain.This
is an intensely complex process, particularly when it
involves sophisticated products.

Voluntary agreements

One major driver for the design of more efficient pro-
ducts is voluntary agreements. Most, such as ENERGY
STAR®, set minimum standards for energy efficiency and
those products that comply can display an appropriate
logo. Others have more specific scope, such as the EU
Code of Conduct on Energy Efficiency of External Power
Supplies (mentioned above) or the 8o PLUS programme
which aims to improve the efficiency of the power
supply to computers and servers to above 80%°. These
standards may become more exacting over time to raise
the benchmark and stimulate continuous improvement.

Voluntary agreements do not just relate to product spe-
cifications — some, like the Climate Savers’ Computing
Initiative, set up by Intel, Google and the WWF and now
supported by a large number of major players, provide a
strategic goal for the industry in the medium and longer
term —in this case a 50% reduction in the energy used
by computers by 2010 — 54 million tonnes of CO2.5¢
Other voluntary agreements involve forms of standar-
disation —a group of mobile phone manufacturers has
recently agreed to standardise the charging system for
mobile phones so that in future all chargers will work
from the same kind of USB connection®”. Some aim to
involve the whole supply chain: HP, IBM and Dell among
others have developed an Electronic Industry Supplier
Code of Conduct®®.

There is evidence that voluntary agreements have been
more effective in improving energy efficiency than legis-
lation, are more flexible and adaptable, can do it at far
lower cost, and in a much shorter time®.

66 See: http://www.climatesaverscomputing.org/, Climate Savers’ home page as of November 2007
67 OMTP —Open Mobile Terminal Platform announcement, 17th September 2007

68 See http://www.eicc.info/
69 CEA (Consumer Electronics Association) research, April 2007



Eco-labelling

Users of ICT and CE equipment are often unaware of
the energy consumption of their devices, and how to
activate the internal power management solutions that
already exist. Whilst power-down settings are increasin-
gly becoming defaults, there is still room for improve-
ment, particularly in helping consumers distinguish pro-
ducts by their environmental credentials. One way to do
this is through eco-labelling. An eco-label certifies that
the product has met certain environmental standards.

Energy related eco-labels include the Energy Star label
which is awarded to the most energy efficient devices - see
above. There are a number of similar schemes which tend
to be associated with a particular region or product set.

- (8

PLUS

NERGY STAR

An eco-labelling scheme for electronic devices (similar
to the one that has been so successful for white goods
like fridges) is desirable but will not happen overnight.
There are several reasons for this — the rapid evolution
of technology means that functions are changing all the
time and any scheme will have to keep abreast of these
changes to remain meaningful. Secondly the complexity
of products, particularly multifunctional devices, means
they may span different categories (after 30 years, a
fridge is still a fridge but in around half that time a
mobile phone has become a camera, a web-browser and
a calendar,among other things). Thirdly, simple effi-
ciency comparisons may be misleading unless life cycle
considerations are included. All make this a complex
area in which genuine comparisons are extremely hard
to make and where there are few quick fixes.

B Product manufacture

Although the energy efficiency of manufacturing proces-
ses within the digital technology industry has not been
the focus of attention in the same way that our products
have, to complete the picture we will now look at some
of the things we are doing to optimise efficiency in the
manufacturing phase.

Business processes

We have examined ways in which we are improving the
energy efficiency of our products during both their use
and their design phases, but as mentioned above, the
energy requirement of any product also includes manu-
facture and disposal. The efficiency of manufacturing
and other business processes are therefore essential.

The digital technology industry includes some of the
greenest businesses on the planet, many of whom made
environmental performance a priority decades ago.
These are just a few examples:

B Sharp, a CE manufacturer, started its environmental
programme back in 1971 and gradually incorporated
green manufacturing into all core processes, covering
products, factories and management. Sharp develo-
ped a green product guideline back in 1998, produ-
ced the first eco-flower™ certified LCD TV in Europe
and is spearheading a “Super Green” initiative that
aims to ensure every activity has an environmental
focus. Sharp opened its first “Super Green” Factory
which uses solar power, with 100% water recycling
and zero waste, at Kameyama in Japan.

B Intel, a chip manufacturer, has reduced energy
consumption in its operations by 20% per production
unit over the last three years (equating to a saving of
160 million KWh in 2006) and has invested in Green
Building technologies. Intel has had its first green
building LEED" registered and has just enjoyed its
8th year running as Technology Market Sector Leader
in the Dow Jones Sustainability Index.

70 Eco-flower is the EU logo for computers, laptops and TVs with reduced environmental impact

71 Leadership in Energy and Environmental Design Green Building Rating
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B Toshiba has introduced a novel approach to product
design through its Factor T eco-efficiency indicator,
which is a simple but robust way to drive improve-
ments in eco-design and product efficiency whilst
taking into account improvements in performance and

functionality.
Standards

Standards also play an important role and many ICT and

CE manufacturers comply with the 1ISO14000 series which
requires that a continuous improvement cycle is in place
regarding environmental performance. Many are also
registered with the European based EMAS (Eco-Manage-
ment and Audit Scheme), a voluntary initiative that also
recognises those organisations that go beyond minimum
legal compliance and continuously improve their environ-
mental performance. Digital technology businesses are also
leading work by the European Association for Standardising
Information and Communication Systems (ECMA Internati-
onal) to develop a standard to measure the energy effici-
ency of all ICT and CE products™.

It is easy to focus on the obvious things and forget about the bigger picture. The Energy Saving Trust predicts

a new ICE age of home entertainment with associated increases in electricity use. But how much energy is

being saved by the reduction in production and distribution of CDs now that music can be downloaded? How
much fuel is being saved by opting to download a film and watch it at home rather than driving to the nearest
multiplex? How much petrol is being saved if people can socialise on Facebook once a week instead of travelling?
At the moment, we simply do not know, but what we do know is that in each of these scenarios, a high-impact
activity is being replaced by a low-impact one, and unless we look at the situation holistically, the figures do not
give the whole picture.

The next section is all about looking at the bigger picture. We have examined the “direct energy effects of ICT"7
—the energy requirements of ICT and CE devices themselves. These impacts are easy to measure, analyse and
comment on — hence all the media attention. The important thing to remember is that these direct impacts can
be dwarfed by the “indirect and systemic effects”? of ICT/CE — the beneficial, innovative, low-carbon, enabling
technologies that are being adopted in almost every industry sector.

We need to focus on exploiting those wider opportunities because although they are harder to measure, harder
to understand and harder to predict, they are the ones that have the potential to decouple economic growth

from energy use, and this is what we will now explore in Part II.

72 IBM chairs the TC38 technical committee, Intel chairs the Energy efficiency task group of this committee
73 Saving the Climate @ the speed of light - first roadmap for reduced CO2 emissions in the EU and beyond
74 Gartner terms these the second and third order benefits of ICT in relation to energy savings
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Part | of this report followed a current focus of media
and political attention — the energy efficiency of our
sector’s products. But it is not realistic to view the digital
technology industry in isolation without considering its
wider role, because technology now underpins many — if
not all - other sectors. This section therefore considers
the broader effects of technology across the whole
economy.

Often overlooked, perhaps because they cease to be
noticed once they have been absorbed into everyday life,
the digital technology industrie’s products and services
enable other sectors to reduce their environmental im-
pact significantly, in particular their energy use. Logistics
technologies reduce vehicle miles and fleet sizes, remote
monitoring and analysis reduce travel, energy manage-
ment tools turn off computers automatically, sensors
switch off lights, and advances like technological conver-
gence and broadband change the way we do things and
lead to the creation of new business models.

Three classes of technology can contribute

to an overall reduction in energy demand:

1. enhancing technologies let us do what
we do already, only more efficiently

2. enabling technologies produce evolutio-
nary changes in our everyday processes

3. transforming technologies produce
entirely new systems and let us do diffe-
rent things

For the purpose of this report we have split these into
three: what we call enhancing technologies — which
help us to do the same things more efficiently, enabling
technologies — which allow us to do things differently,
and transforming technologies, which let us do different
things altogether. We will look at each in turn.

Part Il - Enhance, enable, transform:
What Technology does for other sectors

B Enhancing technologies

These technologies enhance existing processes; they
make us more efficient while allowing us to continue
doing the things we normally do. Enhancing technolo-
gies include monitoring and analytical tools, logistics,
intelligent transport systems including tracking and
telematics, smart building technologies including
energy management systems, and technologies that
manage user behaviour and intervene intelligently to
minimise energy wastage.

Monitoring and analysis

Monitoring and analytical technologies do not in them-
selves save energy —it is the information they provide
that facilitates energy saving. For instance, they enable
users to identify usage patterns, map energy flows and
pinpoint areas of wastage.

At a global level, remote sensing technologies provide
reliable information without the need to transport
research teams and equipment to target areas.On a
national level, such technologies reduce energy losses
by identifying leakages, blockages or other problems in
major infrastructures such as pipelines or power grids,
or provide patterns of usage that help utilities match
supply to demand efficiently. At the level of individual
businesses or households, applications like smart meters
provide users with an intelligent analysis of their energy
use, enabling them to identify areas of waste and take
remedial action. Technologies vary in sophistication
depending on their application —in major infrastruc-
tures or advanced facilities like data centres the monito-
ring and analytical applications are highly sophisticated
to match this very complex environment.



Logistics

Intelligent software has transformed business and
supply chain logistics: improving certainty, reducing
shrinkage and saving money. Although in most cases
cost reduction is the primary objective, energy efficiency
has emerged as a major benefit. Logistics applications
are not limited to keeping track of goods and materials
but also apply to systems and business architectures.
For instance, a recent development compares the carbon
emissions of different system options so that the most
energy efficient solution can be designed or selected.

A combination of logistics and tracking technologies
provided by the digital technology industry like satellite
and RFID vehicle tracking, improve certainty, reduce
vehicle miles and enable fleet sizes to be minimised.
Logistics applications like these have broad applications,
from forestry to shipping, and exciting developments in
Container systems have the potential to deliver intelli-
gent containers that will remove uncertainty from the
transport system and improve efficiency.

Vehicle telematics monitor driver behaviour and identify
those in need of additional training, leading to impro-
vements in fuel efficiency through better driving, and
longer vehicle life. Insurers are now investigating the
application of telematics for pay-as-you-drive insurance
premiums to reduce vehicle miles.

Transport

The transport sector was responsible for around 26.5%
of total CO2 emissions in the EU 27 in 20057 and is the
only sector where emissions have risen since 1990 and
have done so considerably: 26% between 1990 and 2004
by the EU 157. This makes transport a particular priority.

In addition to logistics, tracking and telematics techno-
logies, the digital technology industry provides a whole

75 Eurostat

range of applications that reduce emissions. These
include navigation tools like satnav, location finders and
routers, advanced driver assistance systems like adap-
tive cruise control and ICT also provides the underlying
infrastructure for demand management tools like road

charging.

Intelligent Transport Systems

Intelligent Transport Systems (ITS)7 are tools that com-
bine computers, databases, maps and sensors to assist
drivers and improve transport infrastructure. They are
particularly applicable to tackling congestion, and since
most of the larger urban areas in the EU suffer daily
from acute traffic congestion our road systems are ideal
candidates for ITS. The European Commission has found
that up to 50% of fuel consumption is caused by con-
gestion and non-optimal driving behaviour”™ and is
supporting the adoption of in-car ICT through its Intel-
ligent Car Initiative because of the clear benefits in fuel
efficiency.

ITS also include navigation tools such as satnav and
dynamic route guidance systems, which incorporate
real time factors such as congestion or roadworks and
take them into account in the information transmitted
to users. Dynamic navigation depends on the immedi-
ate availability of accurate traffic information, so the
integration of satellite, communications and software
technologies is crucial. Once the preserve of the military,
satellite navigation and timing technology is now a
critical part of modern transport infrastructure, serves
individual and professional users alike and is used for
thousands of applications worldwide from navigating
single cars to controlling large aircraft fleets.

Intelligent routing of road transport can cut fuel and
emissions by 20-30%7. UPS for instance, reduces fuel
consumption by using route planning software that
minimises cross-traffic turns at intersections. This

may seem trivial until you take into account their
88,000 vehicles and 15 million deliveries a day. Satellite

76 EEA Report on Greenhouse gas emission trends and projections in Europe 2005

77 Sometimes referred to as Integrated Transport Systems
78 EU Intelligent Car Initiative brochure
79 Casegspace report,June 2006
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monitoring reduces aircraft stacking, streamlines

flight routing, and re-routes shipping to avoid adverse

conditions, cutting journey times and emissions. The CBI

estimates that inefficient use of airspace and infrastruc-

ture creates 73m tonnes of CO2, and that streamlining

air traffic could cut fuel consumption by 12%.%°

Related transport technologies

ADAS (advanced driver assistance systems) are another

form of ITS and include intelligent speed adaptation,

adaptive cruise control and blind spot monitoring. They

are primarily designed to improve safety but have an

important side-benefit in smoothing traffic flow, with

substantial reductions in emissions and journey times.

Other approaches include software that monitors inter-

nal tyre pressure helps optimise fuel efficiency.

New applications and technologies are emerging all the

time, including an amazing development in automotive

software such as Lysanda’s Eco-Log® system, a pionee-

ring technology that calculates the true emissions of

a moving vehicle, both the quantity and composition.

This not only enables meaningful comparisons to be

made between vehicles and acts as a means of authen-

ticating efficiency claims by manufacturers, but it also

provides intelligent feedback on the effects of different

driver behaviour, enabling problems to be identified and

addressed.

Road charging

Road charging is an economic instrument® designed to

reduce demand, particularly at peak times, and move

passengers from private to public or shared transport.

Current schemes are entirely ICT-enabled. The London

Congestion Charging scheme has achieved a 20% reduc-

tion in emissions®2. ICT also enables electronic public

transport ticketing systems like the Oyster card, which

speed up passenger transit through traditional station

bottlenecks, make public transport options simpler and

cheaper —and therefore more attractive - to the user,

and moreover feed back passenger movement data

8o
81

82
83
84
85

which facilitates forward planning and helps to optimise
the available capacity.

Smart Buildings

Energy use in buildings accounts for more than 40% of
European CO2 emissions® and the energy used to heat,
light and run homes accounts for over half of that.

The EU is taking a leading role in this area. According to
the Energy Performance of Buildings Directive (2002/91/
EC), the EU Member States must apply minimum requi-
rements as regards the energy performance of new and
existing buildings, ensure the certification of their energy
performance and require the regular inspection of boilers
and air conditioning systems in buildings. The objective is
to foster technologies and innovation that will help drive
down emissions from existing building stock.

There is scope for ICT and associated technologies

to play a major role in achieving these aims through

the application of smart building technologies. These
include building and energy management systems,
metering technologies, environmental sensors, light-
ing control systems, energy auditing and optimisation
software, and communication networks?. It is estimated
that 70 billion of the 400 billion kWh on annual energy
consumption in private homes across the EU could be
saved without any restriction in our daily lives.’

Building and energy management systems
Building management systems (BMS) are automa-

tic means of controlling building services in order to
maintain a comfortable working environment with

the minimum amount of waste. Sets of data, such as
occupancy levels and space measurements are com-
bined with information from sensors both internally
and externally. This information is processed by a central
computer which adjusts the controls for temperature,
ventilation and lighting to maintain optimum efficiency.

Climate Change: Everybody’s Business, CBI Climate Change Task Force, November 2007

A means of changing behaviour along the “polluter pays principle”
SBD - see http://www.sbd.co.uk

European Insulation Manufacturers Association; http://www.eurima.org/facts_figures/faq.cfm

UK CEED - Future Scenarios, ICT-Enabled Environmentally Smart Buildings

The Economic Potentials of ICT, German Ministry for Education and Research http://www.ikt2020.de/de/102.php



Siemens, for instance, provides this kind of technology

and has made thousands of buildings “intelligent”,
saving hundreds of thousands of tonnes of cumulative
CO2 emissions. It is anticipated that in the home, people
will be able to run a BMS through their digital TV.

Energy management systems work in a similar way

to BMS but may operate on a much larger scale —for
instance across a large facility like a hospital, factory

or even a town. They provide data on energy use and
identify opportunities for power saving. Kodak recently
implemented an energy management system across
their entire New York site which is saving them several
millions of dollars annually in energy costs.

Metering technologies include applications like smart
meters — which monitor energy use in buildings intel-
ligently and pinpoint areas of waste. Environmental
sensors include photosensitive elements that detect
the ambient light levels and switch off internal lighting
when the external light entering the building is at a
certain level. Other lighting control systems within buil-
dings include time-switches and movement sensors.

Lighting

Although there is plenty of scope for energy reduction
by switching lights off, lights do need to be on at least
some of the time, so it is important to make them as
efficient as possible. Artificial lighting accounts for
around 19% of global electricity consumption®¢ so impro-
ving the efficiency of lighting can have a major impact
on emissions.

LEDs, or Light Emitting Diodes provide an alternative —
even revolutionary —approach to lighting. Often referred
to as “solid state” lighting, they are semiconductors that
light up when a current of electricity is passed through
them, are over four times as efficient as traditional
incandescent bulbs, will reduce energy costs by around
75% and yet have similar brightness to halogen lights.
LEDs also have very low thermal output, reducing the
need for cooling in heat sensitive environments. Philips
is currently contracted to replace all the UK National
Theatre’s lighting with solid state alternatives which will

86 LEDs Magazine, Aug 2007 (http://www.ledsmagazine.com/features/4/8/2)
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not only provide dramatic visual enhancements but will
reduce the energy needed to light the building by 70%
and save around £100,000 per year in energy costs.
Siemens has helped achieve dramatic savings in Buda-
pest by replacing all the traffic lights with LEDs.

Finally, the Cinderella of smart building technology is
electricity generation through solar photovoltaics, which
is currently poorly exploited yet has major potential for
reducing reliance on fossil fuels, particularly for water
heating.

Technologies managing user behaviour

Changing behaviour takes more than effort — it usually
takes a long time - which is the one thing we do not
have. So we are developing interim solutions that
mitigate user behaviour, for instance by turning things
off automatically. These save energy by detecting when
things are not in use and switching them off automati-
cally — a bit like a stingy parent following their profligate
offspring round the house and turning things off, but
less intrusive and far less irritating.

Reducing the impact of existing processes
and actions incrementally through improved
efficiency is not sufficient to achieve what
we really need: a complete decoupling of
economic growth from energy use.

Sensors detect movement (or the lack of it) and turn
things off, “Intelliplugs” detect when devices are not

in use and switch themselves, and other connected
devices, off, timers provide light for long enough to move
through an area, and “Smart Sockets” enable power
supply to devices to be controlled remotely. More sophis-
ticated power-down technologies like 1E’s Nightwatch-
man® software or Intel’s new VPro processors operate at
a network level. A number of emerging technologies are
variations on this theme and provide intelligent inter-
vention to reduce energy use.
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Intelligent intervention devices are physical gadgets or
software applications that make some kind of “infor-
med intervention” to minimise energy use. Some are
bolt-on applications and others are fully integrated into
products or processes. For instance, “Dynamic demand”
reduces the energy demand of appliances like fridges in
peak periods and could save 2M tonnes of CO2 a year if
fully implemented.®” Another gadget reduces the energy
demand of fridges by measuring the temperature of the
food (instead of the traditional approach of measuring
the air temperature). New applications are appearing all
the time: the difficult thing is keeping track of them.

Some technologies have become so per-
vasive that they do not just save energy,
preserve resources and reduce waste, they
also change fundamental behaviour and
transform business processes.

These are a few of the many ways in which technology
can make existing processes more efficient: in factories
and manufacturing plants, in offices, in the home or
when travelling in between. Many applications are so
fully integrated into our daily lives that we scarcely

know they are there.

Enabling technologies

Reducing the impact of existing processes and actions
incrementally through improved efficiency can only do so
much: it can negate the additional energy requirements
from the increase in production associated with economic
growth and from improved functionality resulting from
product innovations, but it is not suffi-cient to achieve
what we really need: a complete decoupling of economic
growth from energy use. Technologies that change the
way we do things, which we call enabling technologies,
do have exactly that capability, which is why they deserve
a lot more attention. Enabling technologies include
energy-related applications that facilitate renewable

generation and a whole series of technologies based on
virtualisation, including in-silico testing and modelling,
paperless office technologies, and electronic paper.

Clean tech and energy generation

The energy supply sector has a substantial and in some
cases the largest share of carbon dioxide emissions in
the EU Member States, which is at around 38% in the UK
and 35% in Germany?®¢, mainly because of the inherent
inefficiencies in generating and distributing electricity

from raw materials.

Because of the huge scale of these processes, even a
fractional improvement in efficiency will make a dramatic
dent in European emissions, and again, ICT/CE related
technologies have an important function. ICT is already
delivering improved efficiencies at the point of genera-
tion, including renewable power, for instance in the opti-
misation of wind farm operation.ICT is also of growing
importance to the optimal generation and distribution

of network power. For instance, electricity generation

is finely tuned to align with forecast demand (which in
turn relies on satellites and weather-forecasting compu-
ting). Green energy sources like wind power tend to be
intermittent and widely distributed, usually away from
centres of population and there is an important balancing
act involved to optimise the use of renewables within the
grid without compromising the reliability of supply.

As energy generation from renewables increases, ICT will
also be an important enabler of the major grid reconfigu-
ration that will be needed to cope with a more distributed
pattern of generation. Energy consumption in the EU

was still only covered to 6.7% (14.1% of the EU’s electricity
mix) by renewable energy sources in 2005.8 Moreover,
successful integration of microgeneration and other
renewable outputs into the national grid will also depend
on technology. Digital technologies are also key enablers
at the user end —for instance when trying to combine or
integrate different types of fuel source to produce a single
output. Hybrid cars could not operate without sophistica-
ted software to balance the power distribution.

87 BERR, August 2007, Dynamic Demand - see: http://www.berr.gov.uk/files/filegion.pdf

88 Kosten und Potenziale der Vermeidung von Treibhausgasemissionen in Deutschland, Sektorspezifische Energie, September 2007
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Photovoltaics

The digital technology industry also manufactures and
supplies solar-related technologies, both for the domestic
and commercial markets. Light energy can be converted
into electricity using solar cells or photovoltaics, which are
usually based on silicon. More recently, thin-film* techno-
logy is being developed which may improve efficiency and
reduce the materials needed for each cell. Solar power is
one of the few clean energy sources that can get applian-
ces off the grid altogether (as we saw above) and has few
of the disadvantages of large scale wind or wave power
which will require extension and to some extent reconfi-
guration of the national grid. Photovoltaics provides only
0.04% of the electricity supply accross the EU%, and there
is still significant scope for improvement here, simply by
implementing existing technology.

The digital technology industry not only manufactures
the latest solar applications, but also provides the essen-
tial software interfaces that allow solar technologies

to work in conjunction with other heating solutions in
the home. Furthermore, the digital technology industry
is pioneering the reclamation of discarded silicon from
computer-based applications to be used in the solar
heating sector, which is currently constrained by a global
shortage of silicon.

Virtualisation

The digital technology industry has an amazing
capacity for virtualisation. We see virtualisation as the
de-materialisation® of physical processes through the
application of technology. The benefit of virtualisation is
that traditional, high impact and high energy processes
are replaced by low impact, low carbon technologies.
The virtual replacement (or proxy) for a physical process
usually uses far less energy (often several orders of
magnitude) but still enables people to achieve the same
ends. The difference is the way they do it. In this section
we explore in-silico modelling and electronic document

90 Eurostat

technologies which are good examples of virtualisation.
Some virtualisation technologies, such as broadband,
have been so successful and are now so pervasive that
they have changed fundamental behaviour and led to
the creation of new business models. Travel replacement
technologies are the most important, and widely quo-
ted, applications of virtualisation, and this is unsurpri-
sing considering that transport contributes over 26% of
CO2 emissions in the EU. We will look at broadband in
the next section.

The benefit of virtualisation is that traditio-
nal, high impact and high energy processes
are replaced by low impact, low carbon
technologies.

In-silico testing and modelling

Computer aided (in-silico) modelling is not new —en-
gineering, architecture and many forms of manufactu-
ring have used computer aided design (CAD) for decades,
which makes dramatic energy savings over physical
modelling (and also enables increasingly optimal
products to be designed and produced). In more recent
years, the virtualisation of modelling and testing has
moved into new areas, in particular into biotechnology.
In this context in-silico modelling is effectively the com-
putational simulation of experimental biology, where
much early stage modelling can now be conducted
entirely on a computer using specialised software.

In-silico modelling enables the virtualisation of energy
intensive, expensive and sometimes controversial pro-
cedures and can work at both the molecular level and
the organism level. A related application is the rapidly
developing area of bio-informatics®, literally the combi-
nation of biotechnology and informatics: the collection,
collation and analysis of biological data. One example is
the mapping and analysis of clinical data to improve the

91 The definition of virtualisation is different in the data centre environment (see above). In this context, other terms include immaterialisation and

e-materialisation. Some definitions differentiate these terms slightly.

92 Literally the combination of biotechnology and information technology. First major achievement of bioinformatics was the creation of the database of

genetic codesits for the whole human genome.
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understanding of fundamental disease mechanisms and
to identify biological markers. Bioinformatics is parti-
cularly important in genetics research, because of the
large amount of complex data this research generates.
The application of software to experimental biology has
made possible what was previously a cumbersome and

energy-intensive task.

Paperless office technologies

Paperless office technologies are now a reality, not a
futuristic scenario. Electronic document management
systems enable businesses to capture and store docu-
ments without ever needing to print them. They also
provide automated document records management,
for instance, logging and storing revisions and version
control. Electronic documents can be stored remotely
but still be accessible online from any location. The
primary objectives for electronic document manage-
ment are usually cost saving, access, security and
compliance with records management standards, but
clear environmental benefits are emerging. Electronic
document management reduces the need for faxes, pho-
tocopiers and printers and shrinks space requirements
(together with associated light and heating demands).

Document management also offers additional func-
tionality over paper based systems because a single
system can combine, process and manage different
kinds of data. In Germany, for instance, Siemens provide
a document management system for installations to
report their CO2 emissions which collates a whole range
of different data into a CO2 account that streamlines
and automates the reporting procedure and helps to
optimise emissions trading.

Electronic paper

Many people are sceptical of the paperless office
becoming a reality. Although there is a tendency not to
store documents in printed form, they are often printed
on demand and then thrown away, and maybe printed

again when next needed. Paper is a major element in the

93 Xerox 2006 Report on Global Citizenship

life cycle assessment of any printer and the EPA estima-
tes that it takes ten times more energy to manufacture
a piece of paper than to create a print or copy%, so this is

a serious issue.

Electronic reusable paper may provide the answer. Xerox,
for example is developing an electronic reusable paper
called Gyricon, a display material that has many of the
properties of paper. It stores an image and is viewed in
reflective light. Unlike conventional paper, however, it is
electrically writeable and erasable. Although projected
to cost somewhat more than a normal piece of paper, a
sheet of electronic paper can be re-used thousands of
times. This material has many potential applications in
the field of information display.

Electronic reading, e-books and downloads
Accessing a newspaper through a PDA has been found
to have 1/600th the energy impact of printing and distri-
buting the physical version to the same reader%. As yet
though, reading a large document through a miniatu-
rised device may not seem a very attractive proposition,
but the development of electronic books (e-books) is
making virtual paper a reality. An e-book can either be
purchased online and downloaded as a file or on disk,

or borrowed through an online library. The content is
protected using digital rights management (DRM) tech-
nology. Just like reading material, other online content
such as music or video can be downloaded direct to disk,

obviating the need for hardware, packaging or postage.

e-Commerce

e-Commerce developed as a viable alternative to traditi-
onal, paper-based processes. e-Banking has now become
a way of life for many people, and more and more people
are transacting online with government. The demateria-
lisation of processes like renewing a tax disc online saves
energy, time and effort.

Electronic transactions are made feasible by authenti-
cation software such as a Digital Evidence Seal™ that

validates communications, using special software that
ensures transactions are secure and not vulnerable to

94 Toffel, M & Horvath, A, Environmental Implications of Wireless Technologies: News Delivery and Business Meetings, Environmental Science & Techno-

logy, 38(12) 2004, pp 17-24



interception, and by a broadband communications infra-
structure, something we will look at later.

B Transforming technologies — changing
what we do

Some technologies have become so pervasive that they
do not just save energy, preserve resources and reduce
waste, they also change fundamental behaviour and
transform business processes. Broadband access has
transformed the telecoms marketplace and satellite
technology is changing the nature of broadcasting and
has spawned new industries like remote sensing

In the previous section we explored how enhancing
technologies are helping the transport sector to become
more efficient. Now we are going to look at technologies
that remove the need for transport altogether —or at
least reduce it to a fraction.

Broadband

Broadband underpins a huge range of other technolo-
gical developments, all of which change the way we do
things and the development and uptake of broadband is
set to continue with the implementation of next gene-
ration networks. It is because we have broadband that
companies have invested R&D in teleworking, mobile
working and remote conferencing technologies. Without
the “fat pipe” there would not be much point.

One of the most exciting things about broadband is the
speed at which it has brought about dramatic beha-
vioural change. Over the last five years it has developed
from a leading edge technology into a mass-market
must-have, enabling access to all kinds of online content
from music to video. Those who adopted the tech-
nology rapidly adapted their way of working to take
advantage of the flexibility it offered, and this change

95 Verbreitung der Telearbeit in 2002, empirica 2002

96 Broadband Stakeholder Group

97 ASIMELEC, based on information from the Spanish Trade Unions

98 UK CEED / Sustel case studies / Report — Is Teleworking Sustainable? 2004
99 Flexibility.co.uk — the online journal of flexible work
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is demonstrated by the fact that 16.6% of all emplo-

yees had a tele-working job in Germany in 2002%,10%
of workers in the UK now telework at least one day a
weeko¢, 5% tele-worked in Spain in 20069".

It is because we have broadband that com-
panies have invested R&D in teleworking,
mobile working and remote conferencing

technologies.

Teleworking

Teleworking is perhaps the most obvious way in which
digital technologies can help improve energy efficiency
and it is evident that it has a positive impact in reducing
energy use even when rebound effects are taken into
account. Rebound effects are the negative impacts of
teleworking like increased home heating and lighting,
opportunistic use of the car, staff moving further away
from work because they have to travel there less fre-
quently and potential duplication of hardware and office
space. A recent survey by Flexibility.co.uk confirmed that
teleworking does reduce emissions. For instance, BT’s
Workabout scheme9® delivered an average reduction in

travel of 193 miles a week per person.

Telemedicine is an important form of teleworking where
expensive resources (like consultants) can be shared
between locations and online support can be provided
for patients who cannot travel.

“Homeshoring” and virtual call centres

ICTs are usually associated with off-shoring call centre
functions to locations abroad to take advantage of che-
aper labour costs. However, new technology is enabling
“homeshoring“#® where agents work flexible hours
from home through a virtual call centre. The Co-Op
Travel Group’s Future Travel subsidiary has minimised
its energy and travel requirements by establishing the

largest virtual contact centre in the UK.
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Virtual conferencing

Virtual conferencing has been made feasible by the avai-
lability of broadband infrastructure, and companies such
as Microsoft, Cisco and HP (among others) have created
3-D videoconferencing suites that exactly mimic a round
table meeting, so that remote attendees are brought
together as though they are in the same room. Other
companies like Thales have developed similar tools that
enable collaborative team working for people dispersed
geographically.

Now that virtual conferencing provides a viable alter-
native to a physical presence it has enormous scope for
reducing travel, particularly long distance air travel. This
is amply demonstrated at Vodafone where 5520 tonnes
of CO2 were saved in 2006 as a result of encouraging
videoconferencing in place of travel. This was achieved
by combination of behavioural change as well as the
provision of high-end equipment.

Refinements in virtual conferencing technologies pro-
vide flexible conferencing facilities where those involved
need only join the meeting for the parts relevant to
them, or be called to the meeting at short notice if par-
ticular expertise is required. Materials can be exchanged
online and documents can be reviewed, amended and
circulated in real time.

On a larger scale, webinars are online seminars that are
conducted live with audio and usually video, involving
interaction between the speakers and moderator and
the remote audience. In addition to the advantage over
traditional conferences, which have a substantial energy
impact because attendees frequently travel long distan-
ces, the content of most webinars stays accessible online
after the event, so those unable to attend can review
the outcomes without the need for printed conference
proceedings.

Online conferencing does not have to use expensive,
state-of the art facilities — one-to-one or small scale
meetings can be conducted online with a basic broad-
band connection and a cheap digital camera, using

100 SustainlT —www.sustainIT.org

101 SustainlT case study, based on a sample of 4,900 BT staff, October 2004

web-conferencing facilities (such as Microsoft’s NetMee-
ting or Yahoo Messenger) that are pre-installed on the
operating systems of most PCs, or available to download.
Documents can even be transferred using a virtual
whiteboard. Low cost VOIP* technologies such as Skype
are proving increasingly popular for one-to-one remote
interaction. It is also possible to forget the video contact
altogether - audio conferencing is a low cost, perfectly
effective alternative for small meetings and participants
can use the internet to access materials simultaneously.
SustainlT’s recent figures suggest that replacing physical
conferencing with virtual conferencing could save over
2M tonnes of CO2 per year.*® At BT alone, replacing phy-
sical conferencing with teleconferencing saved 47,400
tonnes of CO2 in one year™'.

One of the most exciting things about technologies like
broadband is the incredible speed at which they become
integrated into people’s everyday lives, and how our
behaviour changes as a result. For this reason we call
them disruptive technologies. Disruptive technologies
stimulate innovation, spawning a whole new array of
industries and technologies. Broadband for example
underpins new developments in wireless networking
such as 3G, 4G and WIMAX (radio based bandwidth
without the wires) which provide a seamless wireless
networking environment and enable truly location inde-
pendent working.

Space and satellite applications

With access to sunshine reserves 1 billion times greater
than those that reach the earth, space-related technolo-
gies are truly disruptive technologies that offer dramatic
potential for replacing traditional terrestrial processes
with low energy alternatives.

Satellites are exceptionally energy efficient — a satel-
lite launcher emits less CO2 than a single transatlantic
flight, > and is a one-off cost —once the satellite is in
orbit, it runs entirely on solar power. Moreover, at launch
sites such as Kourou, the energy required to reform



ethanol into hydrogen and oxygen and its refrigeration

to liquid fuel is from a hydroelectric source and the etha-
nol is produced from sugar cane. Some materials are lost
during launch (about 10% of a single aircraft by mass)
but a rocket is only used in this way about once every

20 years.

Network Infrastructures

There is scope for achieving orders of magnitude energy
savings by switching to satellite technology to perform
terrestrial network infrastructure tasks, particularly

in the communications field. Broadcasting is a good
example of this: the current UK terrestrial TV broadcast
system consumes more than 50 MW and releases at
least a quarter of a million tons of CO2 per annum. A
single satellite can provide all the UK’s TV in HD format
and releases zero CO2 into the atmosphere. It is powe-
red purely by sunlight. Even the uplink requirement is
miniscule in comparison - far less than 1% of terrestrial
demand. As satellite power and antenna size increases,
future satellite systems (GEO and LEO) will also be able
to provide broadband and mobile cost and performance
comparable with terrestrial systems. They will provide

a greener ICT network alternative for a wide range of

service providers.

Monitoring and remote sensing

Globally, earth observation by satellites such as those
of EC/ESA's GMES™3 programme provide crucial data

on earth system processes, environmental trends and
compliance levels without the need for field surveys

or piecemeal collation of individual data sets. It is also
worth mentioning that all the climate change model-
ling, projections and predictions that form the basis for
the whole debate, are reliant on the digital technology
industry. In fact without our industry we might not even
understand what is going on —and it would certainly be
difficult to have a global debate on the subject.

Space and satellite applications are enabling the rapid
development of new technologies that in turn save
energy, such as remote sensing and GIS (Geographic
Information Systems). Remote sensing is a monito-

ring and analytical technology, usually, though not

102 Case4Space, additional data provided from pers. comm., December 2007

exclusively performed by satellites. Remote sensing
provides reliable information on hard-to-access areas,
for instance mountains, war zones, the polar regions
and the oceans. GIS provide another means of analysing
an area without having to visit it physically. GIS com-
bine relational databases with spatial interpretation
using computers and specialised software, and produce
analysis either in the form of data or maps which can be
queried.

With access to sunshine reserves one billion
times greater than those that reach the
earth, space-related technologies are truly
disruptive technologies that offer dramatic
potential for replacing traditional terrestrial
processes with low energy alternatives.

In addition to the obvious benefits that satellite imaging
and weather-forecasting computing have brought to
industries like farming and fishing, other exciting deve-
lopments in satellite technology include “smart services”
which minimise the need for irrigation or fertilizers by
monitoring and analysing ground conditions and crop

requirements in real time.

Space-related technology has also produced ground
breaking and universally adopted applications, including
solar cells, fuel cells, large scale liquid hydrogen techno-
logy, and imaging algorithms.

Trends: Integrated solutions, service
provision and partnerships

It is important to note that solutions like flexible confe-
rencing and telework rely not on one technology but on
the integration of a number of different technologies.
Broadband underpins flexible working technologies but
these still rely on advanced virtual networks, on intelli-
gent software and on sophisticated hardware. Mobile
computing, for instance, is enabled by a combination

103 European Community / European Space Agency Global Monitoring for the Environment and Security

104 CasegSpace report, 2006
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of telecoms infrastructure including wireless networks
and advanced hardware. Pretty much every low-impact
alternative technology on offer relies on a combination
of different, interdependent technologies. Moreover,
many, if not most solutions are cross-sectoral, relying on
engineering for instance, or biotechnology. We believe
that the interoperation of different technologies will
become increasingly important, increasingly pervasive —
and increasingly invisible.

Over time, and as technology improves, air-
ports could become teleconferencing hubs as
well as travel hubs —and the virtual side of
the joint offerings might gradually supplant
the physical side.

The concept of service provision is becoming increa-
singly important in the digital technology industry

and is replacing traditional, more specific offerings like
particular items of hardware or software. What this
really means is that instead of a utility company selling
gas, for instance, they sell the service of keeping people
warm, so they take care of all domestic heating aspects
including supply, efficiency and insulation. Document
management services could be seen as an example
within the digital technology industry.

It will take time and research to establish
conclusively which technologies are the real
winners. Although we have long term solu-
tions, in the short term we will have to rely
on a combination of approaches.

This trend could have some very exciting —and envi-
ronmentally beneficial — consequences, particularly if a
partnership approach is adopted. If, for instance, a major
airline went into partnership with a company offering
state-of-the-art videoconferencing facilities like Cisco,
between them they could offer a service to bring people
together, either virtually, or physically. Over time, and

as technology improves, airports could become telecon-
ferencing hubs as well as travel hubs —and the virtual
side of the joint offerings might gradually supplant the
physical side.

A word of caution — uncertainty,
transitional technologies and legacy
issues

Uncertainty

Disruptive technologies that change behaviour as
radically as the ones we have discussed above do, ine-
vitably, involve considerable uncertainty. It can often be
difficult to predict the longer term consequences — after
all, text messaging was never expected to be popular.
Some models, like videoconferencing and teleworking,
are robust and display clear and measurable energy
savings —even allowing for “rebound” effects. There

is also a clear environmental benefit from music and
video downloads which do not require physical disks to
be made, distributed, retailed, purchased, and re-distri-
buted. Philips estimates that using video on demand
instead of renting or buying physical disks could save
around 120,000 tonnes of CO2 a year across the EU.

However, in some areas the picture is more complex —
for instance, online shopping may save a journey to a
shopping centre but if the delivery system for online
orders is inefficient, the process might not always save
energy. It will take time and research to establish con-
clusively which technologies are the real winners. We
are therefore delighted that the European Parliament’s
Science and Technology Options Assessment Panel
(STOA) has recently decided to undertake an analysis on
the impact ICT/CE have with regard to improving the
energy efficiency of other sectors. This third party work
will complement these activities and provide additional
insight into quantifying these hard-to-measure aspects.
In the meantime, we are not standing still - companies
like Fujitsu are already developing methods to evalu-
ate quantitatively how much particular IT applications
reduce the overall environmental burden and their



work on Environmentally Conscious Solutions is a

good example of the effort being made by our sector
to understand this complex area. The NTT group has
developed and applied a calculation model according
to which the total energy consumption of ICT devices
and network equipment in Japan has been of 1% in 2005
whereas the reduction in energy consumption through
the use of ICT represented 1.8%."5 For the USA, a report
indicates that for every kilowatt-hour of electricity that
has been demanded by ICT, the U.S. economy increased
its overall energy savings by a factor of about 10.°¢ We
would welcome and support the development of an
officially agreed calculation model for Europe.

Transitional and early stage technologies

The digital technology industry is an immature sector,
developing at a rapid pace, and changing all the time

as new and better technologies are implemented and
adopted. When technologies are in early stages of
development they are often not at optimum energy effi-
ciency —and this has been true of digital radios and of
LCD TVs, both of which are rapidly becoming much more
energy efficient. Secondly, there are transitional phases
when we are moving from one technology to another. A
good example of this would be the transition from ana-
logue to digital TV — better known as Digital Switchover.
Whilst much existing stock is analogue, many people
are using set top boxes to upgrade their existing TVs
(entirely sensibly) rather than buy new digital versions.
This effectively means that for those people, two devices
are drawing power rather than one and will continue to
do so until they eventually upgrade.

This is the result of two technologies running in parallel
during a transitional phase. In the longer term the
situation will improve but in the meantime there is an
additional energy burden. Much the same applies to the
new multifunctional devices like the iPhone or the Nokia
Ngs, which combine mobile phone, MP3 player, camera,
email and much more, yet many people still retain four
separate devices despite the fact that functionality is
duplicated.

105 NTT Group CSR Report 2006

Legacy issues

There is also a closely related legacy problem. As with
vehicles, the newest technologies are usually the most
efficient, but unfortunately this does not mean that
they will be adopted instantly. All products have a life
expectancy and there is a natural “stock” turnover, so
inevitably the majority of equipment in use will not
be the latest model, and therefore to some extent the
energy efficiency of most devices in use will be sub-

optimal.

As we mentioned earlier, there is a difficult trade-off
between retaining existing stock to extend its lifecycle,
and upgrading earlier to new models in order to improve
energy efficiency. This is particularly important when
dealing with equipment with high materials or energy
intensity of manufacture and it reinforces the need to
take life cycle aspects into consideration when making
these decisions. It means that although we have long
term solutions, in the short term we will have to rely on
a combination of approaches including education and
careful management. After all, people are familiar with
“retro-fitting” older buildings with additional insulation
or double glazing to improve energy efficiency, and care-
ful management can have a similar effect with electro-

nic equipment.

106 Information and Communication Technologies: The Power of Productivity, February 2008
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Part Il — So why are our emissions still going up?

The core problem facing us is that whilst
devices are getting more efficient, the gross

B Sector Emissions and Trends

MTP figures state™ that non-domestic electricity use
by ICT equipment increased by nearly 70% between
2000 and 2005 and domestic consumption more than
doubled, with growth set to continue, albeit at a slower

rate. ICT products used over 25TWh of electricity in 200s5.

The figures for consumer electronics products look
rather similar, with 2005 demand estimated at 17.5TWh
and projected to rise to over 27 TWh by 2010. Growth

is mainly due to the increased proliferation of devices,
and in the case of TVs, the tendency to buy models with
larger screens.

To set this into context the MTP breakdown of energy use
across the domestic and non domestic sectors is included
below. This shows that on the one hand, ICT and CE only
make up a tiny percentage of total energy use, but on the
other hand, they are both predicted to grow.

If energy use continues along these lines, then a quick
back-of-the-envelope calculation based on the MTP’s pro-
jections suggest that the energy use of ICT in 2050 could
be around five times what it was in 2005 and the energy
use of CE could be around six times what it was in 2005.

This means that the energy efficiency of devices will
have to improve by roughly an order of magnitude to
enable us to exceed our 2050 targets. That in itself may
not be a problem; we have already demonstrated that
our sector can, and will continue to, deliver orders of
magnitude improvements in energy efficiency but there
are other factors that have to be taken into account.

energy demands of our sector are still rising.
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(Sustainable Products 2006, Policy Analysis and Projections).

600

Consumption (TWh/year)

2005

2010
Year

2015 2020

— UK domestic total
(Source:DTI)

[l Wet appliances
[7] Cold appliances
M Cooking appliances

Consumer electronics
[ Domestic lighting
[ Domestic heating
I Domestic ICT
Diagram 7: MTP estimates and projections for domestic energy use, Note

ICT share (thin bottom band)
(Sustainable Products 2006, Policy Analysis and Projections.)

107 “Sustainable Products 2006 — Policy Analysis and Projections”, Market Transformation Programme, 2006



B [ssues and barriers

So why is this happening? What is preventing the
downward trend in gross energy use that we all want
to see? In Part | of this report we explored the issue of
energy consumption across our products and services,
and identified what we are doing to address efficiency
issues. We know that our products and our manufactu-
ring processes are getting more energy efficient, which
should help counterbalance the increasing proliferation
of devices. We looked at energy loss through standby
and peripheral consumption and identified some of the
solutions we have provided to address these issues. We
also explored potential problems that arise from transi-
tional technologies.

There is no doubt that these all contribute to the
upward slope of the MTP graphs, but there are also a
number of other, more complex and pervasive issues
that either exacerbate the problems we addressed
above, or act as barriers to developing and imple-
menting solutions. These include procurement, policy
and perverse incentives, user behaviour and carbon
accountability.

Procurement, policy and perverse
Incentives

Many believe that traditional procurement processes,
particularly in large organisations, are a barrier to energy
efficient ICT/CE. For example, those who are responsi-

ble for facilities management (i.e. those who pay the
electricity bill) are often not involved in purchasing ICT/
CE. As a result, energy efficiency has not been a criterion
in purchasing decisions and the knock-on effect is that
there is little incentive for suppliers to offer energy effi-
cient solutions. In the public sector (the largest ICT cus-
tomer in most of the EU Member States) mechanisms
are in place to promote sustainable procurement but the
National Audit Office identified a “gap between commit-
ment and implementation” and identified a number of
barriers including lack of leadership, lack of integration,

decentralisation, ignorance and difficulty in balancing
cost with sustainability™®. The situation is changing for
the better, but not quickly enough.

We have seen a plethora of policy measures to address
climate change, and although it is clear that things are
heading in the right direction, many observers think that
policy instruments need to be stronger and implemen-
ted more quickly in order to drive the kind of changes
needed. For instance, the UK Carbon Trust observes that
“Without a more supportive policy framework it seems
unlikely that the government’s goal of putting the UK
on a path to reducing its CO2 emissions by 2050 will

be realised”™s. In addition to more positive initiatives,
current approaches may need to be strengthened (e.g. to
ensure that the next phase of the EU ETS operates more
effectively than the previous one).

It is also important to ensure that existing policy mea-
sures are working as intended. Sometimes regulation
has unforeseen consequences and may even create what
the Carbon Trust terms “perverse incentives” which have
side effects that encourage environmentally damaging
behaviour. Traditionally, business mileage had to exceed
a certain threshold to attract more favourable taxation
status, encouraging those below that threshold to in-
crease their use of the car in preference to other modes
of transport. Within the ICT environment, the implemen-
tation of Sarbanes Oxley and MIFID™ require financial
services data to be stored in an instantly accessible form
for a number of years which adds significantly to the
energy burden of data centres because material that
might be safely archived is held on active servers, with
consequent, long term, energy requirements.

Perverse incentives are not restricted to the regulatory
environment - there have been instances when orga-
nisations that power down their equipment and then
restart it each morning are penalised by their energy
provider because the restart creates a demand spike
that moves them into the next tariff band —as a result

they are charged more money for using less electricity.

108 National Audit Office, Sustainable Procurement in Central Government, September 2005

109 Innovation Report, The Carbon Trust
110 Markets in Financial Instruments Directive
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User behaviour

User behaviour has a dramatic influence on the energy
efficiency of ICT and CE products —firstly in purchasing
preferences and secondly in actual use. Users include the
domestic consumer buying a TV right up to government
departments purchasing an ICT system with the help

of specialist buyers and procurement guidelines — all of
them are customers. Customers can be the driving force
behind innovation and product development because
they provide the market “pull” for products and servi-
ces. Manufacturers respond to, and to some extent try
to anticipate, that demand. If energy efficiency drives
demand, then energy efficiency will drive supply but this
pattern is not yet evident. To date, the sector has had

to rely on voluntary agreements within the industry to
improve energy efficiency in the absence of customer
demand.

The energy efficiency of devices will have to
improve by roughly an order of magnitude
to enable us to achieve the 2050 targets.
That in itself may not be a problem; we have
already demonstrated that our sector can,
and will continue to, deliver orders of mag-
nitude improvements in energy efficiency
but there are other factors that have to be
taken into account.

People often bemoan the fact that ICT can be used to
generate more printed matter than ever before, but it
can also be used intelligently to run an entirely paper-
less office. Just like the efficiency of a car depends on
the way it is driven, the efficiency of ICT/CE equipment
depends on the way it is used. This is true at every level,
from businesses running huge data centres to the dome-
stic consumer in a studio flat. Only the most profligate
would leave a car running in the drive whilst they go
inside to have lunch, or leave the oven on overnight with
nothing cooking, but exactly this behaviour is common
with ICT and CE equipment.

111 Monitoring Home Computers, Market Transformation Programme 2007

Part of the explanation is, paradoxically, that these
devices are regarded as low-energy, so the consequences
of leaving them on are perceived to be negligible. Howe-
ver, as we have already seen, the increasing penetration
of ICT and CE equipment means that the cumulative
effect is very significant.

Business users

Most computer equipment already has power-manage-
ment features but evidence suggests that users are sim-
ply unaware of, or unwilling to activate, these options.
A recent study™ found that 53% of computers had the
ability to activate system hibernate but this feature was
only used in 3%, 86% had the ability to activate system
standby but it was only used in 22% and 100% had the
ability to switch off the hard disk but this option was
only activated in 22%. In many cases, power manage-
ment features set as default in IT equipment are actually
disabled by the IT department or the end user.

Another study by the National Energy Foundation
(NEF)"2 established that over 87% of employees have
never been asked to shut down their PC at night by their
employers and that at least 1.7 million PCs are habitually
left on overnight and at the weekends, wasting 1.5 billion
KWH of electricity per year, equivalent to 700,000 ton-
nes of CO2. NEF also estimates that if all UK businesses
shut down their PCs when not in use it would contribute
10% of the Government’s Climate Change Levy target,
and 40% of the energy efficiency targets set by the
Carbon Trust. Shutting down the government’s estima-
ted two million PCs alone would save around 140,000
tonnes of CO2 annually. There is clearly scope for better
information and guidance.

The importance of customer behaviour is also demons-
trated in energy intensive data centres, where the
mission critical nature of the data means that all other
factors rank as relatively immaterial on the priority scale.
Until recently, there was little interest in energy effi
ciency and suppliers who invested R&D to offer energy-
efficient data centre solutions™ lost out. Things are
changing, and energy efficiency has risen as a priority

12 Assessment for potential for energy savings from PC software management, 1 / NEF,

113 Cobalt might be seen as an example



—but more because of limitations in supply than
because of rising energy costs.

Domestic consumers

Recent work by Forrester Research in the US found that
only 12% of adults would pay more for environmentally
friendly CE products, 41% were concerned about the
environment but did not believe they should pay more
for green products, and 47% did not have concerns about
the environment or global warming in particular™. So
far there is little evidence that things are much better in
the EU.

Consumers do not replace like-for-like when they buy
new devices —they have every right to take advantage
of the rapid pace of development and upgrade to more
sophisticated products with enhanced performance.
Most people buying new TVs will want larger screens,
better definition and enhanced sound quality. The prob-
lem is that as screen size increases, so does energy use.

Changes in user habits and in demographics are also
having an effect on the power consumption of tech-
nology products. There is an increasing proliferation

of entertainment equipment owned by children, with
the economic influence of the young now being six
times greater than it was in the 19505™. Moreover, the
number of households is set to increase with the trend
towards smaller family units, each requiring its own set
of devices, and the projected increase in affluence will
increase spending on entertainment and labour saving
devices and will reduce sensitivity to cost saving.

Carbon Accountability

The problems and issues discussed above are actually

symptoms of a bigger problem —what economists call
the “market failure” in carbon. In fact, the Stern Review
states that “climate change is the greatest and widest-

ranging market failure ever seen”."® Market failure hap-

pens when the price of goods or services does not reflect
the true cost to society —in this case, not factoring in the
long term costs of carbon mitigation in the short term
price of energy. Our generation enjoys the benefits of
cheap energy, the next generation pays the true price™.
Currently, renewables and clean energy look expensive
when compared to fossil fuel alternatives, and means
that there are no clear price signals to differentiate
energy efficient products from cheaper but less environ-
mentally friendly ones. In the words of the Carbon Trust
“Market pull mechanisms for low carbon technologies
are weak in the absence of policy measures, because
carbon emissions are an externality”"®.

Over the time it is likely that carbon will be
traded just like copper or coffee. It is going to
be very important, therefore, for companies
to be able to account for their carbon just as
they would account for any other physical
asset, like hardware or building stock.

The result is that there is little to encourage consumers
to make energy efficient purchases, or to focus com-
petition around energy efficiency. That means there is
no incentive for firms to invest in low carbon technolo-
gies. Even where cost savings can be achieved they are
not taken up, “because the payback period is too long.
Government and business must look for creative ways
to bridge this gap”™.

The conventional solution to market failure is of course
to create a market for carbon through legislation and/or
market instruments. This is the objective of the Euro-
pean Emissions Trading Scheme, which still has some
way to go to achieve its intended effects. In Europe, the
Climate Change taxes and levies, the Climate Change
Agreements and the Carbon Reduction Commitment all,

114 In Search of Green Technology Consumers, Forrester Research Inc, December 2007
115 Changing Consumer Lifestyles and their possible effects on future patterns of energy consumption — Market Transformation Programme, 2006

116 Stern Review:- The Economics of Climate Change

117 Market failure usually results from imperfect competition such as monopolistic control or when externalities are involved. Externalities are additional

costs (or benefits) borne by others not involved in the transaction.
118 Innovation Report, Carbon Trust

19 Climate Change: Everybody’s Business, CBI Climate Change Task Force, November 2007
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Part 11l - So why are our emissions still going up?

to some extent, help give carbon a value. The UK Govern-
ment has even proposed the introduction of a national

The emissions associated with the ICT
industry may rise due the application of
energy saving technologies across other sec-
tors. If so it will be important to distinguish
this “growth” in emissions, which is enabling
larger reductions elsewhere, from real and
less welcome increases. Such calculations are
far from straightforward.

carbon budget. With the development of these schemes,
carbon is increasingly becoming a commodity. Over time
it is likely that carbon will be traded just like copper or
coffee. It is going to be very important, therefore, for
companies to be able to account for their carbon just

as they would account for any other physical asset, like
hardware or building stock.

Organisations like the Carbon Disclosure Project provide
companies with a methodology and formal process to
account for carbon and they also publish data on corpo-
rate emissions in order to catalyse activity and improve
transparency. Investors and shareholders are already star-
ting to take into account the carbon assets of companies

and these may become important factors in terms of
valuation and investment potential in the future.

Over time, carbon accounting is likely to become in-
creasingly important on an individual level, and even-
tually the implementation of individual carbon accounts
may allow the social cost of emissions to be added to
the market price of energy. This will at last enable us

to “see” the emissions implications of every action or
purchase we make, if not with our eyes, then through
our wallets. The difficulty will be in establishing how
much more accountable we need to make carbon

in order to send the right signals to consumers and
businesses, and how to do this without unwelcome side
effects like aggravating fuel poverty.

But carbon accounting is far from simple. The Carbon
Trust’s work in calculating the carbon footprint of
relatively simple goods like crisps has only served to
underline the enormity of the task, particularly for com-
plex, multi-component goods like TVs. The Carbon Trust
is currently working with British Standards Institute to
develop an open source methodology and standard for
the calculation of embodied carbon in the supply chain.

There is a further complication: accountability for emis-
sion versus credit for carbon saved. This could be a parti-
cularissue in ICT applications, as this illustration shows.

B Carbon accountability: A scenario

B Alogistics software service is adopted by a transport provider.

B The new system will have an energy impact of its own because it will be run on computers, probably backed

up on servers that run 24 hours a day.

B However, that software package enables the transport provider to cut his vehicle miles substantially, and

reduce his emissions proportionally.

B Since carbon is accountable, the ICT sector takes on the small addition in emissions and the transport sector

gets a much larger carbon credit.

B The overall result is positive —a reduction in gross energy requirement, but the ICT service provider is

“punished” for providing the very service that made this possible. It is easy to see how issues will arise over

who “owns” this carbon.



We can see that the emissions associated with the

digital technolody industry may rise due the application
of energy saving technologies across other sectors. If so
it will be important to distinguish this “growth” in emis-
sions, which is enabling larger reductions elsewhere,
from real and less welcome increases. Such calculations

are far from straightforward.

Despite these difficulties, making carbon accountable is
a positive thing. It will help solve the problem of market
failure. It will help drive demand for energy efficient pro-
ducts and services, it includes life cycle considerations
and will iron out the kinds of perverse incentive that we
identified in Part I. It will improve transparency, create a
level playing field for energy efficient manufacturers and
stimulate investment in low carbon technologies.
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Part IV —Why technology matters

Part IV —Why technology matters

B Carbon reduction: Why technology is so
important

In the previous section we looked at MTP charts which
predicted that the energy consumption of ICT and CE
would continue to grow up to 2020.

The timely adoption of low carbon techno-
logies is a critical success factor in tackling
climate change.

But this is not the only picture. Those scenarios are
based on the extrapolation of current trends. The MTP

has also developed a different set of forecasts which set

out energy predictions for three different scenarios —

firstly a “risk” scenario based on current trends, secondly
a “policy” scenario incorporating the implementation of

energy saving policy measures, and thirdly an “earliest

best practice” scenario, envisaging a situation where the

most energy efficient technology is brought quickly to

market, and adopted rapidly by consumers, encouraged

by policy measures (see diagram).

1. Risk

4. Action Plan

3. Policy options
(Policy scenario)

2. Opportunity
(Earliest Best
Practice scenario)

Environmental Impact

»
o

2006 2020

Diagram 8: MTP Scenarios (Market Transformation Programme:
Sustainable Products 2006: Policy Analysis and Projections.)

(Reference scenario)

It is not anticipated that this scenario will be fully
realised but it serves to illustrate the opportunities for
energy savings given the right conditions.

Spotlight on TVs

TVs provide a good case study to examine in more detail.
This area is complex and problematic, because improve-
ments in energy efficiency are being neutralised by
proliferation and by a tendency for people to upgrade to
larger, more sophisticated models.

The MTP predicts that projected energy consumption of
TVs in the UK is expected to rise from 9.6TWh in 2005
to over 19.3TWh in 2020. This is their “risk” scenario (a
rough equivalent to business as usual). However, their
figures suggest that, whilst policy measures could
achieve a savings of 0.4TWh a year by 2010 (“policy” sce-
nario), the universal adoption of TVs with best environ-
mental performance would achieve much more drama-
tic savings of 2.5TWh and 11.5TWh per year by 2010 and
2020 respectively (“earliest best practice” scenario).

Because of the difficulty in predicting future perfor-
mance of TV technologies in such a rapidly changing
industry, the effects of “earliest best practice” are limited
to improvements in stand-by and on-mode efficiency
for plasma and LCD TVs, and do not include the energy
saving potential of emerging technologies like OLEDs
(organic LEDs)* and FED (Field Emission Display*) screens.
This suggests to us that there may be further potential
for energy saving than is envisaged by these figures.
After all, ten years ago LCD screens seemed very radical
—in ten years time it is likely that we will have moved on
beyond plasma to another technology —and maybe even
beyond that.

The important message in all this is that much greater
energy savings could be achieved by the rapid imple-
mentation and uptake of new technologies than by
policy measures alone. This position is strongly suppor-
ted by the CBI’s Climate Change Task Force who stated



“Technology has a vital part to play in opening up

sustainable solutions” whilst emphasising the impor-
tant role of government in delivering supporting policy
measures: “Ultimately, government has a critical role in
determining how business and consumers can play their
parts in tackling emissions...its policies on tax, regula-
tion, planning innovation and public spending create the
rules by which markets work”.

B The importance of timing:
Early implementation of low carbon
technologies

The MTP charts used above demonstrate clearly the
importance of accelerating the adoption of the best,
most energy efficient technologies in order to help meet
our emissions reduction targets.

Implicit in this is an obvious fact — the earlier those
technologies are implemented, the better, irrespective
of whether they are existing technologies that need to
be fully implemented or pipeline technologies that need
development and deployment. This is because of the
cumulative effect of early implementation.

Recent work by the Tyndall Centre for Climate Change
presents some very alarming findings. According to
their calculations the rate of carbon abatement propo-
sed by the UK government’s Climate Change Bill may be
enough to even meet the UK’s 2050 targets but it is not
enough to prevent disastrous levels of CO2 accumula-
ting in the atmosphere — levels over 60ooppm, enough to
make a temperature rise of 4°C a likely scenario.

There are two further underlying issues that cannot

be brushed under the carpet. Firstly, if we continue to
ignore aviation, “the fastest growing carbon emissions
source of any sector”” then all other sectors will have
to reduce their emissions by closer to 90% than 60% to
“balance the books”. Secondly, if we take a global view,

developed countries will need to transform themselves
into true low-carbon economies in order to allow for
the inevitable growth in developing countries. Again, a
reduction much greater than 60% will be needed.

Much greater energy savings could be
achieved by the rapid implementation and
uptake of new technologies than by policy

measures alone.

This will require some fairly radical changes both in tech-
nology and behaviour over the next few decades which
emphasises even more strongly the importance of the
timely application of those enabling and transforming
technologies discussed earlier. A shift of this magnitude
cannot be achieved by incremental improvements alone.

This is illustrated by the charts below™They show three
different scenarios for a reduction in emissions between
2000 and 2050 from current levels to the kind of level
that might reflect a truly low carbon economy. When we
talk about targets by particular dates, we often assume
that there is a steady reduction in emissions over time.
This kind of scenario is represented by chart A.In chart B,
we achieve the same targets by 2050 but only at the last
minute. In chart C the targets are also achieved, but dra-
matic savings are made at a much earlier point in time.

The rate of carbon abatement proposed by
the UK government’s Climate Change Bill
may be enough to meet the 2050 targets but
it is not enough to prevent disastrous levels
of CO2 accumulating in the atmosphere.

The substantial difference between charts Band Cis the
area under the curve which represents cumulative emissi-
ons between 2000 and 2050. This is not a completely new

120 Drinking in the Last Chance Saloon; Dr Kevin Anderson, Tyndall Centre for Climate Change, Presentation made at “Climate Frameworks: implications,
opportunities and threats” a conference at the Royal Society, 14th November 2007.

121 Dr Kevin Anderson, as above.

122 These charts are loose adaptations of points made in: Drinking in the Last Chance Saloon; Dr Kevin Anderson, Tyndall Centre for Climate Change (See

previous references)
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approach —many models such as the elegant Wedges
Model are based around a cumulative concept (in that
particular case, cumulative savings) but it is a very impor-
tant concept to keep in mind because it is the cumulative
total of CO2 emissions which matters (even more than
hitting a particular target by a particular date) because it
is the concentration of CO2 (and other greenhouse gases)
in the atmosphere that influences climate change.

It is the cumulative total of CO2 emissions
which matters (even more than hitting a
particular target by a particular date)
because it is the concentration of CO2 (and
other greenhouse gases) in the atmosphere
that influences climate change.

In this illustration cumulative emissions released into
the atmosphere between now and our deadline are
dramatically greater in scenario B —around twice as
much - than in scenario C, despite the fact that in both
scenarios the same target emission levels are achieved.

The charts also imply that changing the shape of the
curve to achieve a steep downward trend in emissions
will depend on some very big changes, both in energy
supply and demand. This is where the application of
technology is key, as indicated by the arrows. Moreover,
the steep decline will only start once these replacement
technologies are fully developed and achieve wide-
spread adoption.

These technologies are by no means exclusively ICT-
related; many will be based on engineering or biotech-
nology for instance. The critical factor emphasised here,
however, is timing. If new low-carbon technologies do
not achieve full implementation until 2040 then we get
the kind of result illustrated by chart B. If they are imple-
mented rapidly before 2020, then we get something
that looks more like chart C. These are only hypothetical
illustrations but they make the point that we need to
implement changes as early as possible to have the
greatest cumulative effect.

Co, emissions

Co, emissions

Co, emissions

2000 year

<4—— New Technologies

2000 year

Diagram 9: Cumulative emissions: three scenarios

123 The Wedges Model was developed at Princeton University by Robert Socolow.

2050
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We must do everything we can, collectively and individu-
ally, to identify those technologies as early as possible, to
accelerate their development and support their imple-
mentation and adoption. The European Commission is
providing substantial support including the Environ-
mental Technology Action Plan, backed up by funding
under the Entrepreneurship and Innovation programme
and the Intelligent Energy Europe programme, both
under the umbrella of the Competitiveness and Innova-
tion Framework Programme (CIP).

Similar support is given by Member States. Germany
has amongst other measures implemented the Fifth
Energy Research Programme in 2005 that provides
public research and development support in energy
technologies, including energy efficiency conversion.
The UK government is providing unprecedented levels
of support for innovation through schemes like the
Competitiveness and Innovation Framework Programme
and the creation of the Energy Technologies Institute,
and specialist sources of venture capital, such as Carbon
Trust Investments, are emerging alongside traditional
offerings.

However, many feel that more is needed, in particular a
more coherent approach to R&D from the EU and natio-
nal governments and more support to stimulate and
develop emerging solutions.

(& BITKOM

The critical factor is timing. If new low-car-
bon technologies do not achieve full imple-
mentation until 2040 then we court disaster.

We must do everything we can,
collectively and individually, to identify
those technologies as early as possible, to
accelerate their development and support
their implementation and adoption.
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Part V- Commitments: What the digital technology industry needs to do

Part V- Commitments:
What the digital technology industry needs to do

In Part | of this report we looked at the energy efficiency of
our products and services, across design, manufacture and
use phases. We identified problems like standby and rapid
obsolescence and explained what we are doing to address
them. We have not solved all the problems and there is
more that we can do as a sector to reduce our emissions.

In Part IV we looked at the crucial role that technology
will play in a move to a low-carbon economy and the
critical issue of timing. Again, there is more that we can
do as a sector to help.

We need to understand the energy impli-
cations of our products and processes better,
we need to stimulate and encourage be-
havioural change to drive demand for energy
efficiency and we need to optimise efficiency
through our supply chain. Some of this work
is up to us but some has to be shared.

This section therefore sets out some specific actions
that we in the digital technology industry need to take
collectively. These actions split into four main areas:

A. monitoring and measuring the emissions generated
by our own products and services

B. improving environmental performance throughout
our own supply chain by sharing best practice

C. stimulating and encouraging behavioural change

D. identifying and accelerating the development of the
best low carbon technologies

The first three are aimed squarely at addressing some
of the problems we identified in part I. The fourth has a
more strategic objective; helping to optimise the posi-
tive environmental effects of technology. We will now
look at each area in more detail.

B A Monitoring and measuring the

emissions associated with our products

Improved data on the carbon footprint of the manu-
facture and use of ICT and CE equipment and services
would inform current debate and identify priority areas
for improvement. Although many digital technology
companies lead the field in measuring and monitoring
the energy impacts of their products, (and even produce
tools to facilitate this), there is a need for a more syste-
matic approach across the sector.

We are therefore working with scientists and techno-
logy experts at the University of Warwick to develop a
mechanism to help us quantify:

B energy use during manufacturing, whether in the EU
or overseas;

B energy use related to transport and distribution of
products and components;

B energy use related to ICT service provision;

B energy use of ICT and CE products during their in-use
phase.

B Disseminating best practice through
our supply chain —Who Cares Wins

A recent survey of Intellect members revealed that
whilst energy efficiency is a key priority, many busines-
ses, particularly SMEs, are unsure how to optimise their
environmental performance and would welcome gui-
dance and peer support. Intellect is therefore developing
a programme to of guidance for its members and share
best practice on improving the energy efficiency of their
business and manufacturing processes.

The principle behind this is one we share with the
CBI - that there will be long term rewards for those



companies who take a lead in implementing the green

agenda. Therefore the programme will be run under
the heading “Who Cares Wins”. Its objective will be to
help members assess their environmental performance
and implement improvements whilst maintaining their
competitiveness.

B C Stimulating and encouraging
behavioural change

Changing behaviour is neither easy nor quick and the
effort involved should not be underestimated. We can-
not do everything but we can make a substantial contri-
bution at the three stages of consumption: purchasing,
use and replacement.

1. Purchasing:

We need to encourage consumers to buy the most
energy efficient products and help drive competition
around energy use aspects. While there are plenty of
energy efficient products on the market, information
comparing their environmental credentials could be
much better.

2. Use:

We need to improve the way that devices in the
home or the office are used. The objective is to tackle
the energy loss that results from equipment being
left on or charging unnecessarily. This will involve
two approaches

a. We will continue to ensure that technology does as
much as possible to optimise energy efficiency of
devices, both when they are working, and particu-
larly when idle for long periods of time.

b. We will help consumers help themselves — by
providing better information regarding the amount
of energy that electronic devices use in different ope-
rating modes, and how to use settings and appro-
priate operating modes (including “off”!) to minimise
energy use.

3. Replacement:

We need to do more to try and identify ways to
break the “upgrade cycle” where improvements in
energy efficiency are negated by proliferation or by
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a tendency to buy bigger and better. This is a more
complex issue and we will take a more qualitative
approach to this, again in association with the
University of Warwick to explore perceptions and
potential triggers.

B D Identifying and accelerating the

development of the best low-carbon
technologies

The Stern Review, the MTP and others have highligh-
ted the potential for new technology to help us move
to a low-carbon world. In our sector, there is a need to
identify more clearly which of these might have the
most potential to reduce the overall carbon footprint of
society if technological change were accelerated, or if
existing or new technology was embodied more quickly.
Two of the most problematic areas in terms of emissions
reduction —transport and domestic energy use — will
form the focus of activity: technology experts from both
business and academia will work together to address
the following issues:

B What technologies are available or coming on-
stream, which can, or are likely to, deliver significant
emissions reductions in a cost-effective way?

B What technologies have the most potential to be
developed in the future to achieve the same objec-
tive over a longer timescale?

B What steps might be taken to accelerate the
embodiment and development of new low-carbon
technologies?

The output will be a summary of the best opportuni-

ties for emissions reduction and how they might be
optimised.
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B Next steps

54

We are cooperating with our UK and European based
counterparts, INTELLECT and EICTA, who have involved
INSEAD to augment this work and broaden the perspec-
tives. Moreover, both counterparts are working jointly
with the University of Warwick who is providing acade-
mic expertise to complement the business insights and,
being external to our sector, also brings in objectivity to

the process.
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Part VI — Conclusions

The digital technology industry is a new industry and
has developed at extraordinary speed over the last few
decades, and on a scale far beyond early predictions. It
also developed in response to the market pull of an envi-
ronment where energy was not a major issue, where the
sleeping giants of China and India were still snoozing,
and where the kind of mass adoption we see today was
no more than a pipe dream. It is a relatively immature
sector and it has a lot of work to do.

In the long run, technology needs to be the
central element of response strategies to
climate change.

It is clear that there is considerable scope for improving
the energy efficiency of ICT and CE products. 2% of glo-
bal emissions is a lot of carbon, irrespective of our sector
size, our contribution to GDP or anything else. We have
to work on reducing “our 2%” just like every other sector
has to work at reducing its own share of emissions.
However, it should also be clear that the digital techno-
logy industry has embraced the challenge of energy effi-
ciency and is producing better, faster, lighter devices that
use less and less energy as the result of a continuous
process of intensive research and development.

Improving energy efficiency through incremental im-
provements can have a substantial effect over time, but
in reality it can only have limited benefits - for instance
it can compensate for the increase in productivity
through economic growth or improvements in functio-
nality — but it cannot do enough. We need to do much,
much, more in order to have any chance of achieving
the kind of reduction in CO2 emissions over the next 50
years that is required to stabilise climate change. So in
addition to improving efficiency we have to find ways

to completely decouple economic growth from energy
consumption.This is not an either/or scenario — we have
to do both.

The digital technology industry is taking a leading role
in this sense — producing dramatic efficiency improve-
ments in existing products and simultaneously taking

a central role in the development of alternative, low
carbon technologies. We already help businesses and
individuals do things in different ways, improving effi-
ciency, replacing traditional, high impact processes with
low carbon, low-impact alternatives which are being
integrated into everyday life at an unprecedented speed.
New technologies do not just change the way we do
things, however — they change what we do, they create
whole new business models, stimulating innovation and
spawning new industries and technologies.

But there are barriers to progress. Although the MTP’s
predictions illustrate the dramatic effect that a whole-
sale adoption of best available technologies could

have on energy use, these are not realistic scenarios
but illustrations of what could be achieved under the
right conditions. Robust policy instruments are required
before these scenarios can approach reality.

Under current circumstances there is little incentive for
individuals to seek out energy efficient products, or to
change behaviour and adopt energy efficient lifestyles.
And the reason for this? It is partly a cultural and beha-
vioural issue but the principal problem is that there is a
market failure in carbon where the social costs of emis-
sions are not added to the price of energy. The result

is that there are no clear price signals to differentiate
energy efficient products from cheaper but less environ-
mentally friendly ones, to encourage consumers to make
energy efficient purchases and to focus competition
around energy efficiency.



Although this document covers some complex issues,

the important actions emerge very clearly. We need to
understand the energy implications of our products and
processes better, we need to stimulate and encourage
behavioural change to drive demand for energy effi-
ciency and we need to optimise efficiency through our
supply chain. Some of this work is up to us but some has
to be shared.

We also need to identify and then accelerate the deve-
lopment of the best low carbon technologies because
there are two solutions to the problem of climate
change - the intelligent use of technology and innova-
tion. This is not the time to sit back, relax and wait for
new technologies to sort everything out for us —the
low-carbon technologies that the new economy will
rely on need active stimulation and support, whether
they already exist or not. We need to do everything
possible collectively to accelerate their development
and adoption because timing is a critical success factor
in avoiding the disastrous accumulation of atmospheric
CO2 that could result from further delay.

The recently published and well-researched book
“Avoiding Dangerous Climate Change” takes an in-depth
look at the scientific issues associated with climate
change and presents the most recent findings from
leading international scientists. It concludes that “In the
long run, technology needs to be the central element of
response strategies to climate change”4. We in the digi-
tal technology industry fully support that conclusion.

124 Avoiding dangerous Climate Change, Ed.J Schellnhuber, Cambridge University Press 2007
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Full case studies are available from the website: www.EICTA.org

These case studies are loosely organised to reflect the structure of the preceding text. The first section relates to Part |

and includes improvements to our own products and services through all three phases of design, manufacture and use.

The second section relates to Part Il and covers enhancing, enabling and transforming technologies in turn. These cate-

gories are not definitive; many technologies apply to more than one category.

B Index of case studies

Section 1: Improvements to our own products and services

AMD: PowerNow Technology

Eneco: energy conversion chip
Epson:digital printing

Fujitsu: life cycle comparison

HP: Dynamic Smart Cooling

Nokia: charger alerts

NXP Semiconductors: power converter efficiency
Sharp: Super Green initiative

Sharp: Super Green Kameyama plant
Sony: best in class TV standby

Sun: data centre consolidation
Toshiba: Factor T

Xerox: designing for energy efficiency

Processor (chip) efficiency

Processor (chip) design

Printing technology

Life cycle analysis of desktop and laptop PCs
Data centre efficiency through better cooling
Standby / power supply efficiency

Power supply efficiency

Manufacturing efficiency and life cycle assessment
Manufacturing process efficiency

Standby efficiency

Data centre efficiency through consolidation
Eco-design

Eco-design

Section 2: What we do for other sectors: Enhance, Enable and Transform

A Enhancing Technologies
1E: Nightwatchman and Peterborough City Council
Apsys: SIMLOG and system analysis
Dynamic Demand: Stabilising energy demand
EDS: holistic infrastructure management
Fujitsu: Environmentally Conscious Solutions
IBM: ICT and office optimisation
IBM: road charging
Intel: remote PC management
Microlise: vehicle telematics and tracking
Nokia: logistics and resource management
OSlsoft: Kodak Park
Philips: LED lighting for the National Theatre
Siemens: Smart Buildings

User management technologies — networks
Monitoring and measuring technologies / logistics
Energy reduction / Intelligent intervention
Optimising efficiency of ICT architectures
Evaluating efficiency gains through use of ICT
Improving efficiency in office processes
Optimising transport efficiencies

User management technologies - networks
Intelligent transport systems

Optimising transport efficiency through logistics
Energy management systems

Smart building: lighting solutions

Smart buildings: Building management systems



Siemens: lighting solutions for Budapest

Thales: Smart Container Tracking
Xerox: carbon footprint calculator

B Enabling Technologies
Evident Europe: Digital Evidence Seals
IBM: recycling silicon for solar power
Philips: internet information and entertainment
Siemens: document management systems
Siemens: intelligent algorithms for smart grids
Xerox: electronic reusable paper — Gyricon

C Transforming Technologies
Cisco: TelePrescence
Co-op Future Travel: Homeshoring
HP: Virtual Collaboration System
Smart Services: changing agricultural practice
Tandberg: videoconferencing for Vodafone

Infrastructure solutions: lighting
Intelligent transport: shipping container tracking
Monitoring and measuring technologies

Enabling paperless working

Enabling renewable generation

Reducing energy demand through virtualisation
Facilitating paperless working and carbon trading
Optimising renewable generation

Enabling paperless working

Videoconferencing
Teleworking
Remote working
Remote sensing
Videoconferencing

Thales: nuVa collaboration solutions Remote working

B Section 1: Improvements to our own products and services in use, manufacture and design

AMD: PowerNow! Technology and Efficient Opteron Processors

AMD PowerNow! Technology is a power management solution integrated into AMD Opteron processors that helps to
reduce CPU (central processing unit) power consumption in servers by 15% and up to 40% at idle. Correspondingly, this
also lowers the electricity consumption of the cooling equipment. The result is increased performance by Watt because
power and cooling requirements are reduced. Combined with other technologies, such as AMD CoolCore technology
(which shuts off the flow of electricity to sections of the processor when not in use) energy consumption can be decre-
ased even further. These systems should be implemented in as part of a holistic process of energy management-i.e.in
data centers which have already been re-organised, i.e. unnecessary hardware removed, the system consolidated and vir-
tualised. AMD OpteronTM processor based servers provide 30 percent more capacity at Internet Service Provider STRATO
AG at same power consumption as before. Although a webhost’s servers are always switched on, they do not work
around the clock — many are in idle mode. AMD OpteronTM processors are designed to be energy-efficient in idle mode,
thus reducing costs. By using AMD Opteron processors as well as deploying virtualization (consolidation of some virtual
servers on one physical server) the Service Provider is able to offer 30 percent more capacity for its customers without an
increase in power consumption, thus reducing its carbon dioxide emissions by about 30% (at comparable performance
and capacity levels). Using virtualization quad-core AMD Opteron processors can provide 79% more performance at the
same power requirements (Normalized transactions per minute using VMware ESX server, comparing dual-core AMD
Opteron processor 3GHz with quad-core AMD Opteron processor 2 GHz). Native quad-core AMD Opteron™ server proces-
sors are especially suited for web hosting, since you can “shut down” cores when the server is in idle mode.

Eneco: new chip technology

Eneco is developing a revolutionary solid state energy conversion/generation chip that will convert heat directly

into electricity, or alternatively refrigerate down to -200 degrees C when electricity is applied. Based on principles of
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thermionic energy conversion, whereby the energy of a hot metal overcomes the electrostatic forces holding elect-
rons to its surface, these free electrons then pass across a vacuum to a cold metal and in the process creates an elec-
tronic charge that can be harnessed. The result is a solid-state energy conversion chip that can operate at tempera-
tures of up to 600°C and deliver absolute efficiencies (in terms of how much heat energy is converted to electricity)
of between 20 and 30%. There is scope for chips replacing high end lithium ion and polymer batteries, but the major
scope is in integrating the heat conversion chips into computing devices to harness the heat generated by processors
and turn it into electricity to power fans or other cooling technologies.

EPSON: digitising textile printing

Traditional textile printing is a complex manufacturing process that requires several production steps before a fabric
is printed and ready for use. Epson offers solutions, based on the patented micropiézo print technology, that can be
used to digitise the textile printing process. Digital printing eliminates several of the production steps required for
traditional textile printing. The implementation of digital textile printing leads to significant reductions in energy
and water use compared to traditional textile printing. By changing the traditional textile printing process to digital
printing, energy reductions of 50% can be achieved, leading to savings in the area of 23.000 KWh per printer or
1,610,000kWh in total during 2007

Fujitsu: life cycle energy requirements of laptop and desktop PCs

Fujitsu published details of life cycle assessment of a desktop and a laptop computer which found that the desktop
used more energy during its in-use phase (4510MJ) than in the manufacturing and disposal phases (2416MJ and
-432MJ) whilst the laptop’s energy use was greater in the manufacturing and disposal phase (1655MJ and -19/M))
than the in-use phase (810MJ). Interestingly, this difference is a reflection of the lower energy requirement of the
laptop in use - less than 20% of the desktop —and should not therefore be read as a negative aspect of laptops. It
emphasises the importance of taking whole life energy use into account. In this case the total energy requirement of
the laptop is less than half that of the desktop (2446MJ as opposed to 6504M)J).

T?c’l;i Notebook Desktop Notebook Desktop Notebook Desktop Notebook Desktop Notebook Notebook Notebook Notebook
o

Energy 1650 2410 5 16 810 4510 -19 -432 1636 1994 2446 6504
Input
D R T T R
Manufacturing Distribution/ Sales Usage Stage Collection/ recycling Manufacturing, Total overall
Stage Stage reuse stages distribution and including
recycling in use

Adapted from pp 41-42 of 2005 Fujitsu Group Sustainability Report: http://www.fujitsu.com/downloads/ECO/rep2005/2005report41-42-e.pdf

HP: Dynamic Smart Cooling

Dynamic Smart Cooling is an advanced hardware and software solution that continuously adjusts data centre air
conditioning settings and directs cool air to where and when it is required. Real-time air temperature measure-
ments are taken by a network of sensors deployed on the racks of servers. An associated development, Thermal Zone
Mapping, provides a three dimensional model of exactly how much and where the data centre air conditioners are
cooling. From this information, air conditioning can be re-arranged for optimal cooling. HP predicts that customers
can reduce data centre cooling energy costs by up to 45% using dynamic smart cooling and thermal zone mapping.
Cooling costs comprise on average around 50% of a data centre’s energy use, so substantial energy (and cost) savings



can be achieved this way. HP also provides a thermal assessment service which uses sophisticated modelling tools and

techniques to determine the unique thermal conditions within a data centre. These are analysed and changes can then
be implemented to optimise climactic conditions and maximise capacity.

Nokia: charger alerts

For convenience, some mobile phone users may keep their chargers plugged into the wall constantly. From an environ-
mental angle, such behaviour is undesirable. The charger consumes power (so-called standby consumption) even when
it is not charging. Nokia decided to introduce an “unplug your charger” alert to some of its phone models. This applica-
tion detects when the battery is fully charged and alerts the user to remind her to unplug the charger. If the charger is
plugged into the wall all the time, the resulting standby consumption could amount to 60% of the mobile phone’s total
lifetime energy consumption. Therefore, the “unplug your charger” alert may reduce the use-phase energy consumption
of mobile phones by more than a half. Nokia believes that having the reminder in the mobile phone helps to make users
more conscious about the standby electricity consumption of electrical devices at large. This consciousness, in turn, can
inspire users to check their usage habits with devices other than the mobile phone. Thus, the “unplug your charger”
reminder in the mobile phone can induce energy savings beyond mobile phone usage. It can also motivate the manufac-
turers of other devices that use re-chargeable batteries to implement the same technology.

NXP Semiconductors: power converter efficiencies

NXP has developed high efficiency power converters. These comprise a series of power controller integrated circuits that
integrate the basic functionality of a power converter and additional IP to increase the efficiency of the converter. The
result is a cost-effective power converter with increased overall efficiency and wide applications in consumer electro-
nics and lighting. Specific products include the GreenChip and STARplug controller families. NXP has established a long
term roadmap with regards to increasing the efficiency of power converters. The goal is to increase the efficiency at all
loading levels from minimum to maximum load. The energy savings potential is estimated at 500TWh+ in 2010 and of
2000TWh+ in 2020.

Sharp: Super Green initiatives

Sharp’s objective is to balance its emissions by energy creating and energy saving technologies. This is being achieved
through Sharp’s Super Green initiative which is a combination of environmental best practice in five areas: products and
devices, in technologies, in factories, in management and in recycling. The objective is to ensure that every aspect of
Sharp’s activity has an environmental focus. See diagram (Sharp)

SGT Super Green Technologies SGP/D

Develop unique environmental technologies that Super Green Products and Devices

contribute to environmental conservation Create products and devices with high
SGP/D environmental performance

SGR Super Green Recycling

Recycle used products to

promote reuse of resources SGT
SGR SGF
SFM Super Green Management oM SGF Super Green Factories
Enhance environmental Develop environmentally conscious factories
sustainability management that can be trusted by local communities
Sharp
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Sharp: Super-Green Kameyama plant

Sharp’s new Kameyama manufacturing plant in Japan has implemented Sharp’s super green principles in its const-
ruction and function and was the company’s first Super Green factory. The factory generates its own energy —12 MW
through LNG co-generation and 5 MW through solar panels and 1 MW from four environmentally friendly molten-
carbonate fuel cells, the largest fuel cell system of its kind in Japan. It uses the waste heat generated for air conditio-
ning, hot water supply or steam.100% of the manufacturing process wastewater (up to 9,000 tonnes a day) is recycled
and re-used. The factory generates zero waste. The Kameyama Plant was recognised for its outstanding environmental
management by being chosen from among 125 applicants for the highest honor, the Sustainable Management Pearl
Award, in the 2004 Japan Sustainable Management Awards.

Sony: best in class TV standby

Sony has reduced TV standby power consumption by over 9o% over the last ten years. As of February 2007, all Sony Bra-
via LCD televisions sold in Europe achieved a standby power consumption below 1W, while many models are below o.3W.
Sony has also drastically reduced the power consumed in operating mode. TV producers historically ship their products
in a bright picture mode most suitable for display in shops, but the brighter the picture settings, the higher the power
consumption. Most customers do not modify the picture settings after purchase, so Sony now gives the user a choice of
“home” or “shop” modes upon first switch-on. This results in a saving of more than 20% in power in operating mode and
raises awareness among consumers about the fact that they can actively contribute to reducing power consumption of
electronic products.

Sun: data centre consolidation

Sun is improving the efficiency of its data centres through a number of measures — consolidation, compression and
more efficient design. By consolidating its multiple European datacentres into a single, UK facility, it has achieved an
80% space reduction and around 50% reduction in electrical power and cooling costs. High density design now enabled
expansion to five times current capacity yet using only 15% of the original datacentre space. Improved server design
means that Sun’s servers can operate safely at higher temperatures — around 72° rather than 68° without harming relia-
bility or performance. Each degree yields a 4% saving in cooling costs. On a worldwide level the move to new technology
has enabled sun to reduce 267,000 square feet of data centre space to 133,000 and save around 4,100 tonnes of CO2 per
hyear. The new design can cut power costs by as much as 66% whilst increasing processing power by around 450%.
Toshiba: Factor T

Toshiba has introduced a novel approach to product design through its Factor T eco-efficiency indicator which is a simple
but robust way to drive improvements in eco-design and product efficiency whilst taking into account improvements in
performance and functionality. The eco-efficiency of a product is defined as the product’s value (in terms of quality, func-
tionality, etc) divided by its environmental impact. The smaller the environmental impact and the higher the product
value, the greater the eco-efficiency. The Factor T indicator is derived by comparing the eco-efficiency of a new product
against the eco-efficiency of a benchmark product (in other words, by dividing the former by the latter). The greater the
value, the more the eco-efficiency has improved. Factor T is a simple but robust way to drive improvements in eco-design
and product efficiency without losing sight of improvements in functionality. For instance, the Factor T for Toshiba’s
Notebook PC Portego R500 was 5.1 between 2000 and 2007. This means that the eco-efficiency of that product hafs
improved by a factor of 5 over the 2000 version of the notebook.

Xerox - designing for energy efficiency

Xerox follows a comprehensive approach to reducing product energy consumption. First, in the design phase, product
teams evaluate the system as a whole as well as individual components to maximise energy efficiency. Second, during
the customer use phase, features such as automatic power-saver modes lower the energy consumed. Finally, remanu-
facture and reuse programs do their part by requiring less energy than building new parts from raw materials. Together,
these initiatives dramatically reduce the energy needs, generating cost savings for Xerox as well as for our customers



—and notable benefits for the environment. Xerox has also developed a “secret e-Agent” used in the production of toner

which reduces energy required in production by 22%, delivering 3omkWh of electricity savings by 2008.

Xerox applies a systems approach to fuse technology and new electronics architectures to make its current products
more energy efficient whilst enhancing functionality. Xerox is a Charter Partner in the Energy Star programme and
the use of its several million energy star rated machines saved 1,000,000 MWh of energy in 2005 alone. A further
280,000MWh was saved by remanufacturing from re-used parts in the same year™.

Section 2: What the digital technology industrysector does for other sectors: enhance,
enable, transform

A Enhancing technologies

1E: Nightwatchman and Peterborough City Council

NightWatchman is a computer programme that enables computers that are left on but not in use to be switched of cen-
trally, safely and remotely. Peterborough City Council has 4,500 staff and estimated that 30% of PCs were being left on
when not in use, costing the authority between £40 and £60 per machine. Even after an education programme, machi-
nes were still being left on because staff found it hard to differentiate between stand-by and off-modes. The Authority
recently implemented the NightWatchman software solution, supplied by 1E, across its entire ICT infrastructure. It
achieved a return on investment within 3 months, cost savings of £50,000 per annum and a reduction of 250 tonnes of
CO2 emissions per annum.

Apsys: SIMLOG and system analysis

With much confusion over which system architecture has the least life cycle cost and lowest carbon emissions, Apsys
has developed a new model. Over the last 15 years APSYS has developed and supplied an Integrated Logistic Support
(ILS) software tool called SIMLOG. The main functions of SIMLOG are maintenance optimisation and life cycle cost

(LCC) assessment. What makes this new module different is that it calculates the carbon emissions of a system and its
maintenance and enables users to identify which system architecture and which maintenance options have the lowest
carbon footprint and to select the most energy efficient option. Furthermore, it enables the carbon emissions for each
option to be costed per tonne, and provides a metric for life cycle cost assessment.

Dynamic Demand: stabilising energy demand

“Dynamic demand” is an emerging technology that could reduce the amount of electricity used by appliances like
fridges and freezers during peak periods through the intervention of small electronic controllers inside the goods. This
development could provide a more stable and efficient grid, removing some of the barriers to more renewable electricity
generation in the UK which is variable in nature. If fully integrated across the network savings could be in the region of
two million tonnes of CO2 emissions a year - the equivalent of taking over 665,000 cars off the road*®.

EDS: holistic infrastructure management

EDS takes a holistic approach to the whole ICT infrastructure. This includes designing the whole architecture with as
much centralisation as possible to achieve economies of scale in power consumption, standardising hardware configu-
rations, using low energy devices and optimising power management features, and remote management of PCs so that
engineers and IT support staff do not have to travel to different sites to resolve user problems and install upgrades.
Fujitsu: Environmentally Conscious Solutions

Fujitsu Laboratories has developed a method for quantitatively evaluating on a per-environmental-factor basis, the
environmental burden reduction effects of adopting particular software or IT service. Utilising this method, Fujitsu is
certifying as Environmentally Conscious Solutions those software and IT services offerings that can achieve by their

125 Xerox 2006 Report on global Citizenship
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adoption environmental burden reductions of 15% or more (in CO2 equivalent terms) and providing these solutions to
their customers By the end of 2005 54 offerings had been certified. Fujitsu also participates in the IT solutions Working
group of the Japan Forum on Eco-Efficiency and are involved in creating the ICT Environmental Efficiency Guidelines
used to evaluate efforts to reduce environmental burdens through the adoption of IT services.

IBM: ICT-enabled office optimization

ICT technologies create opportunities for companies to restructure their office environment so that the use of available
office space is optimised, temporarily unused space can be divested and by this the energy consumption per employee
and the total energy consumption reduced up to 50%. IBM transformed their office structures at 8 locations in Europe,
replacing desktops with notebooks, stationary phones with cordless substitutes, and copy, print and fax facilities with
pooled, multifunctional devices. This enables employees to be completely mobile within the building, using an open
plan environment which improves flexibility and reduces space and energy requirements. Moreover by combining the
office concept with new management concepts, such as working time flexibility, mobile working and home- or tele-
working, further demonstrable reductions are possible.

IBM: road charging

An automatic road charging system implemented in Stockholm by IBM and partners has made a real impact by reducing
traffic congestion and energy waste. Congestion was becoming a serious issue in Stockholm, and by 2005 commuting
time had increased 18% on the previous year. A congestion charge was introduced in 2006 by the Swedish National Road
Administration (SNRA) and the Stockholm City Council. The objective was not only to reduce congestion, but encourage
ancillary benefits, such as improving public transport and alleviating environmental damage. The system implemented
by IBM and its partners recognised, charged and received payment from vehicles as they passed control points on the
way in or out of the Stockholm city center during weekday, rush hour times. The city implemented a free-flow roadside
system using laser, camera and systems technology to seamlessly detect, identify and charge vehicles depending on
which time of the day they were passing (with higher rates during the rush hours). By the end of the trial phase, traffic
was down nearly 25% with an estimated reduction in CO2 of 41,000 tonnes or 8-14% of the normal inner city emissions.
Public transport schedules had to be redesigned to reflect the faster travel speed.

Intel: remote PC management

Intel’s new VPro™ microprocessor technology has major implications for improving efficiency of networked PCs because
it enables computers within a network to be managed remotely. This dramatically reduces distances travelled by IT
support staff who no longer have to physically access the PC to deal with problems. Moreover, the new processor
technology means that individual PCs can be managed even whilst they are switched off, so there is no longer any need
to leave PCs on when not in use in order for upgrades or maintenance to be carried out by support staff, since this can
now be done when the PCs are powered down. Intel recently implemented this technology for ING, a global provider

of financial services, with 114,000 employees spread over 50 countries. In addition to dramatic cost reduction and more
streamlined PC management, substantial energy savings were achieved.

Microlise: vehicle telematics and tracking

Microlise provides vehicle telematics technology that monitors how vehicles are being driven. In a recent project invol-
ving high density home delivery they were able to show a dramatic improvement in MPG through vehicle monitoring
and driver training, and consequently a major reduction in carbon tonnage. Microlise also provides vehicle tracking soft-
ware that monitors how efficiently vehicles are being utilised with a view to reducing fleet size. The improved certainty
has enabled transport operations to be optimised, allowing vehicles to be taken off the road and reducing vehicle miles,
by around 1 million km in one year for one of their customers.

Nokia Logistics and Enterprise Resource Management

As a result of networking, digitalisation of structures and data and RFID applications, ICT plays an increasing role in
rendering logistics processes more energy efficient. Stora Enso’s wood logging areas in Finland are connected to pulp

126 BERR, August 2007, Dynamic Demand - see: http://www.berr.gov.uk/files/fileg1011.pdf



mills through an information system based on GSM, GPRS and GPS. The real-time information system contains the wood

orders from pulp mills and the logging and transportation programs for each area. It takes as additional inputs the
logged and hauled amounts of wood, sent to the system by forest entrepreneurs, and the coordinates of wood trucks
from the truck drivers. Based on this information, the system performs real-time operational stock accounting, updates
the logging program and devises transportation plans for wood trucks. It then sends the updated information to forest
entrepreneurs and truck drivers. More efficient processes and optimised transport mean fewer empty drives and less
waste of resources overall.

OSlsoft: Kodak Park

OSlsoft provide energy management technologies. Kodak Park in New York, USA operates like a small town, with two
power plants, 150 buildings, 11,000 employees and covering 1300 acres. There was no central energy management sys-
tem for the site and many of the buildings operated as silos. OSlsoft provided a single web-based portal for managing
energy use across the entire site, which provided real-time data on energy use and consolidated all the different strands
of data. It allowed engineers and energy managers to see what was going on, identify areas of waste and address them,
then monitor the results and re-adjust if necessary. The system helped Kodak to optimise its energy assets, it identified
opportunities for energy reduction and provided critical tools that enabled Kodak to meet their very aggressive energy
reduction targets and make savings amounting to several million dollars annually. It also continues to identify new
opportunities for energy saving.

Philips: LED lighting for the National Theatre

Philips and the National Theatre are implementing a programme to replace the landmark London Venue’s lighting
scheme with a state of the art, dynamic and energy efficient design. The first phase of the LED lighting solution provided
by Philips will focus on the exterior and give the National Theatre a spectacular colour palette, illuminate new areas
and provide a new video wall installation on the roof to replace the old dot “seefact” display. The second phase will
concentrate on revitalising the internal lighting and improving efficiency, and there will be an ongoing programme of
improvement as Philips continues to develop even more sophisticated lighting technology. The LED solution will not only
improve a dramatic visual enhancement, it will also reduce the energy needed to light the building’s iconic exterior by
70% and deliver estimated savings of £100,000 per year.

Siemens: smart buildings

In Vienna, Siemens building technologies has optimised the energy consumption of the “Brigittenau” indoor pool. The
resulting improvements saved the pool operators over £140,000 a year. This industry-leading technology uses specia-
lised algorithms to calculate the actual ventilation and heating requirements and has already been applied to opti-
mise energy efficiency in thousands of buildings world-wide, including hospitals, banks, industrial sites and schools. In
Germany, Siemens is a contracting partner for over 1600 buildings, producing savings of over £115million and almost
650,000 tonnes of CO2 during the average contract term of ten years.

Siemens: lighting solutions for Budapest

Siemens has replaced the light bulbs in all of Budapest’s 33,000 traffic lights with LEDs. The monthly instalments paid
to Siemens are lower than the savings Budapest generates from reduced energy consumption and the elimination of
traffic light maintenance.

Thales: Smart Container Shipping

Thales is currently developing a secure system of container tracking called Smart Container Shipping. Smart contai-

ner systems are designed to impart intelligence to the container system which can then be used by shippers, owners
and customs officials. The smart container is simply a standard container which has sensors, processing capability and
communications devices that can interact with a central database over a communications network. The database will
also incorporate external data such as cargo manifests and will be accessed through web browsers or manifests. The
smart container will provide a tracking and tracing capability to monitor the location and movement of the container, it
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will protect the integrity of the container and identify whether it has been opened or interfered with in any way, it will
monitor the contents — particularly high risk contents —and the content inventory and it will identify the container. The
primary objective of this system is to minimise vulnerability to terrorist attack (currently there are opportunities for ter-
rorists to insert unwelcome materials into containers at several stages) but there are a number of substantial environ-
mental benefits, in particular increased efficiency resulting from improved certainty. Goods cannot be lost and shippers
know with confidence the conditions under which the goods have been stored (such as ambient temperature, humidity
etc), which reduces wastage, and container contents are simply scanned in so physical searches and other interventions
are reduced.

Xerox: carbon footprint calculator

Xerox provide complete document management services for companies with the primary aim of reducing cost and
improving efficiency. This process involves scrutinising, analysing and streamlining every aspect of document manage-
ment. Within this service, Xerox help companies understand their document carbon footprint, using a unique carbon
calculator tool that Xerox has developed with the Carbon Trust. The carbon calculator highlights the activities that are
having the worst environmental effect so that companies can re-engineer processes if necessary. The carbon calculator
also helps to show how intricately economics and sustainability are linked — if companies reduce their document carbon
footprint, they will reap the associated rewards of significant cost savings and productivity gains. The key to integrating
sustainability is to find mechanisms that not only contribute to overall environmental goals, but which are also commer-
cially viable.

B Enabling technologies

Evident Europe: Digital Evidence Seals™

Evident Europe provides Digital Evidence Seals™ that enable organisations to prove that digital data, documents and
records have not been altered. An Evidence Seal™ is a simple piece of XML based data which is cryptographically appen-
ded to any digital data, over any digital medium. It proves, indisputably, over time which parties were involved, what the
original information or data was and when the event happened. It provides independent validation, guarantees data
integrity (as any changes to the original data are immediately verifiable), durability, transparency and portability. The
key environmental benefit of Digital Evidence Seals is that they are a critical enabler of the paperless office. Traditionally,
documents had to be printed in hard copy to be authenticated, and then stored securely. Now there is no need to do
that, and documents can remain in electronic format indefinitely, without risk.

IBM: recycling silicon for solar power

IBM has developed an innovative new semiconductor wafer reclamation process which will enable 3 million wafers

to be re-used annually. Semiconductor wafers are the thin discs of silicon used to imprint patterns that make finished
semiconductor chips. The IBM process uses a specialised pattern removal technique to repurpose scrap semiconductor
wafers into a form that can be used to manufacture silicon-based solar panels. The new process was awarded the 2007
most valuable pollution prevention award by the National Pollution Prevention Roundtable (NPPR) in the US. The process
enables the Intellectual property from the wafer surface to be removed efficiently and hence allows the wafers to be
reused. The solar industry is currently being held back by severe shortage of silicon, which is one of the primary materi-
als needed to manufacture solar panels. Re-using silicon in this way helps to stimulate the growth of renewable energy
solutions.

Philips: internet information and entertainment services

Philips provides a wide variety of third-party information and entertainment services through its easylog user interface.
TV-based information can substitute paper-based versions and in particular the electronic delivery of entertainment



content through Video on Demand (VOD) is substituting disc-based distribution (DVD), saving materials (paper, plastic,

ink, etc.), plus the physical distribution of the DVDs via the stores to homes. Philips has estimated that in Europe people
travel around 33 million km per year to buy or rent DVDs and that VOD can therefore reduce annual CO2 emissions by
around 6.6million kg. VOD also obviates the need to produce 2 million or so DVDs a year, a further saving of at least
181900kg of CO2. Moreover, VOD does not require a DVD player which reduces the energy required for viewing over a
physical video or DVD, a further saving of around 113.5 million kg of CO2 emissions per year.

Siemens: document management systems and emissions trading

On January 1, 2005, the EU launched its emissions trading plan. Since then, installations with high CO2 emissions may
only produce as much COz2 as is allocated in their certificates. If their emissions are higher, they must purchase additi-
onal certificates. Conversely, any plant that cuts CO2 emissions below its allowance can sell its remaining credits. Once

a year, about 1,850 companies in Germany must report their CO2 emissions to the German Trading Emissions Autho-

rity (DEHSt). This is done via the Internet, with a document management system developed by Siemens together with
partners. In a multistage process, the emissions data from the plant operator is first collected online and then checked
by an expert assessor. The report is then sent, complete with an electronic signature, to state authorities. In order to
prepare this report, companies can use Simeos, an emission management software package from Siemens. It combines
data from measuring points, energy data management systems, financial accounting, and other company processes into
a CO2 account that helps to optimise emissions trading. The software also classifies the flow of energy and materials
according to specific products and different forms of energy, providing rapid and easy identification of potential savings
in energy and energy costs.

Siemens: intelligent algorithms for smart grids

Siemens “learning” algorithms maximise the power generated by wind farms by introducing cooperation among all
wind turbines. The increase of power output is estimated at 1-5 percent. Siemens offshore wind farms are generally cont-
rolled remotely via ICT solutions and even defects can be detected and often repaired remotely by software applications.
Xerox: electronic reusable paper — Gyricon

Electronic reusable paper is a display material that has many of the properties of paper. It stores an image, is viewed in
reflective light, has a wide viewing angle, is flexible, and is relatively inexpensive. Unlike conventional paper, however,

it is electrically writeable and erasable. Although projected to cost somewhat more than a normal piece of paper, a
sheet of electronic reusable paper could be re-used thousands of times. This material has many potential applications

in the field of information display including digital books, low-power portable displays, wall-sized displays, and fold-up
displays.

Electronic reusable paper utilises a display technology, invented at the Xerox Palo Alto Research Center (PARC), called
,Gyricon.“ A Gyricon sheet is a thin layer of transparent plastic in which millions of small beads, somewhat like toner
particles, are randomly dispersed. The beads, each contained in an oil-filled cavity, are free to rotate within those cavities.
The beads are ,,bichromal,” with hemispheres of two contrasting colors (e.g. black and white, red and white), and char-
ged so they exhibit an electrical dipole. When voltage is applied to the surface of the sheet, the beads rotate to present
one colored side to the viewer. Voltages can be applied to the surface to create images such as text and pictures. The
image will persist until new voltage patterns are applied. There are many ways an image can be created in electronic
reusable paper. For example, sheets can be fed into printer-like devices that will erase old images and create new images.
Printer-like devices can be made so compact and inexpensive that you can imagine carrying one in a purse or briefcase
at all times. One envisioned device, called a wand, could be pulled by hand across a sheet of electronic reusable paper

to create an image. With a built-in input scanner, this wand becomes a hand-operated multi-function device — a printer,

copier, fax, and scanner, all in one.
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Appendix | — Case study summaries

C Transforming technologies

Cisco: TelePresence videoconferencing

Cisco TelePresence is a remote conferencing tool that makes a virtual meeting seem like a physical one, using state of
the art technology with life-size images, high-definition video, and spatial audio. Users feel as if they are at the same
table with remote participants, everyone communicates in real time, with no delay, catching every comment and every
nuance of the conversation. The industry-leading high-definition video means that every expression and every gesture
is now clearly visible, whether participants are meeting across town or across time zones. There are two different room
systems for different applications: The Cisco TelePresence 3000 allows a meeting for 6 people per room, creating a “vir-
tual table” for 12 participants in group meetings and small team interactions. The Cisco TelePresence 1000 has a unique
design, allowing a small meeting for 2 per room or up to 4 at the virtual table, and is designed to be used in smaller
spaces, such as executive offices, hotel lobbies, bank branches, retail stores, or doctors’ offices -- anywhere a one-on-one
or small group conversation is needed.

Co-Op Travel Group, Future Travel: homeshoring

New technology is now enabling “homeshoring”*” where agents work flexible hours from home through a virtual call
centre. The Co-Op Travel Group’s Future Travel subsidiary is the largest virtual contact centre in the UK with 630 ABTA-
certified home based staff. Besides a host of improvements in operating costs, quality of service and transparency, there
are a number of positive side-effects including a reduction in energy requirements (because there are no central offices
to heat and light), and staff travel is minimal. The “rebound” effects (see above under Teleworking) are also minimised
because the majority of workers are already home-based, and now able to work productively, for instance whilst the
children are at school.

HP: Virtual Collaboration System

Halo, HP’s Virtual Collaboration System (VCS), offers a compelling alternative to traditional work and collaboration
methods. The HP Halo Collaboration Studio is a precisely designed broadcast solution that enables remote teams to
communicate in real-time in a face to face environment. The Halo Collaboration Studio allows for interactivity between
teams and enhances business connections while visually reinforcing the sense that meeting participants are in the same
room. It reduces CO2 emissions by reducing the need to travel for team meetings.

Smart Services: changing agricultural practice

“Smart services” applications are an offshoot of satellite based remote sensing technology and have the potential to
change agricultural practice for the better. They are based on a remote sensing application that monitors soils, assesses
the fertiliser or water requirements according to its specific signature, and feeds this information live to a device in the
tractor or sprayer that adjusts the flow of fertiliser or changes the irrigation plan accordingly.

Tandberg: videoconferencing solution for Vodafone

Vodafone recently implemented a move to videoconferencing in an effort to reduce air travel, using Tandberg as its sup-
plier of videoconferencing tools. Vodafone has 200 globally connected videoconferencing units, all multi-connected and
most using Internet Protocol. To ensure employee engagement in this policy, Vodafone implemented internal controls
on employee travel (for instance, employees need to seek approval for travel in advance and state why their objectives
cannot be achieved through videoconferencing) and marketed the policy clearly to staff. This has cut travel dramatically
—travel between sites with videoconferencing facilities fell by 100 trips per month per site in 2006, facility utilisation
was 85% during business hours and 5520 tonnes of CO2 were saved as a result. There were also some interesting lear-
ning outcomes — multi-point facilities (videoconferencing suites where more than two units could participate simulta-
neously) proved essential and Vodafone gained a clearer understanding of when videoconferencing was an appropriate
substitute for travel - and when it was not.
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Thales: nuVa collaboration solutions

NuVa is a collaboration desk that allows teams of colleagues split geographically to work together and hold multi-way
project meetings, using standard broadband connections to the internet. Collaboration tools will only be used regularly
if they provide real benefits, are easy to use, non intrusive and make the users feel comfortable — it is not enough to
provide faithful audio and video representation of the remote collaborator, support tools are also needed. Therefore the
nuVa collaborative desktop includes a number of tools such as a synchronised document set for teams to use during
their sessions. Benefits include improved staff efficiency, and better time management, reduced travel and improved
multi-site and off site working, and reduced carbon footprint.

BITKOM: Web collaborative networking platform METORA

BITKOM, the German national trade association (NTA) representing the ICT, CE and new media industries, consists of
more than 100 working groups, forums and other association bodies including several thousands of experts. A variety of
working groups produce a huge number of documents and about 500 events with 15.000 participants take place each
year.

Since the participants of the working groups come from many different companies or institutions situated all over Ger-
many and some abroad, a lot of business trips take place. Considerable energy consuming resources are also needed for
partly redundant electronic commu-

nication within this huge and spread

network, e.g.:

- .
Network bandwidth or data traffic Open Secured Semantic
through e-mails with documents Communities Tearooms Knowledge Base

attached, like event flyer, presen-

tations, working papers, reference Semantic Web

People/
Experts

Collaboration

material etc.

B Disk space for storing multiple —
copies in numerous versions on
each of the participants local
workstation especially of working

Event-

gement
Dokuments,
PEIE]

papers, collectively edited by the
members of a working group
® Time, manpower and more data

traffic or voice communication nee-
ded to organise such cooperative
work and events
To make these kinds of NTA activities more resource efficient, flexible and effective, BITKOM set up ,the web-based,
service-oriented platform “METORA”, which was developed within the Initiative for Knowledge Management in SME and
organisations by the German Federal Ministry of Economics and Technology (BMWi).
Offering a virtual representation of the associations network activities, METORA supports collaborative networking in an
environmentally sound manner:
B Shared/distributed document-based processes in working groups reduce the number of copies and network traffic
(e.g. by sending links to centrally stored documents, instead of the documents themselves)
B Options for decentralized process organization save time, manpower and communication overhead (e.g. broader
offerings for self service)
B Online event scheduling and self made online surveys reduce the need for paper copies and manpower
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B Web conferencing including shared real time document editing reduces the number of physical presence mee-
tings (i.e. traffic) and improve their effectiveness

B Webinars, online demos and videos for training, limit the need for classroom (energy extensive resource) based
trainings

The technical framework of the platform is formed by a personalized portal with collaboration tools for managing

documents, appointments, tasks and experts as well as forums and synchronous communication media such as web

conferencing extended by web 2.0 and semantic web features (see figure on page ???).

Other networks or external users
Y.

-

"~~~ __ Virtual network /@

Physical network of associantion bodies




Appendix Il — Glossary

Field Emission Display

LEDs - Light Emitting
Diodes

LCD - Liquid Crystal
Display

Materials Intensity

Moore’s Law

OLEDs

Plasma screen

Processor
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A Field Emission (FED) is a flat panel which works on a similar principle to a Cathode Ray
Tube display but is only a few millimetres thick. Instead of a single electron gun it uses
a large array of tiny electron emitters which bombard phosphor dots on the screen with
electrons in order to emit light. FEDs are energy efficient and require less power than
other flat screen technologies like LCD or plasma displays. They can also be cheaper to
make.

A Light-Emitting Diode or LED is a semiconductor diode that emits light when charged
with electricity. LEDs were originally red but they can emit light of different wavelengths
depending on the materials used.

Liquid Crystal Display or LCD is a flat panel display made from a layer of liquid crystal
sandwiched between plastic or glass. This becomes opaque when electricity is passed
through and images and characters become visible from the contrast between the
transparent and opaque areas. LCD screens require relatively little power but do rely on
backlighting to work.

Materials or energy intensity of manufacture means the amount of raw material or
energy required in the manufacturing process. Computers have a high materials intensity
of manufacture, requiring large quantities of raw materials and clean water.

Moore’s law states that the number of transistors that can be placed on an integrated
circuit doubles approximately every two years. Effectively this means that the processing
power of a chip increases exponentially. This has held for more than 5o years. Other capa-
bilities of digital electronic devices are linked to Moore’s Law — memory capacity, proces-
sing speed, resolution of digital cameras, all of which are improving at roughly exponen-
tial rates. Moore’s law is a good analogy for the rapid pace of technological change we are
witnessing today.

An organic light-emitting diode (OLED) is an LED whose electro luminescent layer is
made up of a film of organic compounds. They can be used in computer or TV screens
and require much less energy to function than LED screens because they do not require a
backlight.

Plasma screens are flat panel screens used for large TV displays. Many tiny cells held bet-
ween two glass panels hold a mixture of inert gases. This gas mixture is ionised by electric

current which excites phosphors to emit light.

Processors, microprocessors or chips are programmable digital electronic components con-
sisting of small crystals of silicon with many tiny transistors embedded in them.
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Thin-Film technology

VOIP

Watt/Watt-hour (W/Wh)

Thin films are layers of material ranging in thickness from several micrometers to less

than a nanometer.They are being developed to reduce the cost of photovoltaic systems

because they are cheaper to manufacture and have lower energy, material and handling

costs. The technology is not fully developed.

Voice Over Internet Protocol is a combination of software and hardware that allows peo-

ple to use the internet to make telephone calls. This technology makes international calls

very cheap as the cost is limited to the internet connection.

A Watt is a unit of power equal to one joule of energy per second. A Watt-hour is simply

the amount of electrical energy used (or produced) when one Watt is used for one hour.
A 60 Watt lightbulb if left on for one hour would use 60 Watt hours (6oWh).

kWh (kilowatt Hour) = 1,000 Wh — a 1 bar electric heater on for an hour will use 1tkWh
mWh (megaWatt Hour) = 1,000,000 Wh

gWh — (gigaWatt Hour) = 1,000,000,000 Watt hours or 1,000,000 kWh

tWh - (teraWatt Hour) = 1 billion kWh or 1,000 gWh. Sizewell B nuclear power station
produced around 9TWh in the year ending March 2007
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‘ﬁ EICTA, founded in 1999 is the voice of the European digital technology industry, which includes
E‘ large and small companies in the Information and Communications Technology and Consumer

building digital europe . . . . A . .
Electronics Industry sectors. It is composed of 57 major multinational companies and 40 natio-

nal associations from 27 European countries. In all, EICTA represents more than 10,000 companies all over Europe with
more than 2 million employees and over EUR 1,000 billion in revenues.

National Trade Associations:

Austria: FEEI; Belgium: AGORIA; Bulgaria: BAIT; Cyprus: CITEA; Czech Republic: ASE, SPIS; Denmark: ITEK, IT-Branchen;
Estonia: ITL; Finland: TIF; France: ALLIANCE TICS, SIMAVELEC; Germany: BITKOM, ZVEl; Greece: SEPE; Hungary: IVSZ; Ireland:
ICT Ireland; Italy: ANIE, AITech-ASSINFORM,; Latvia: LIKTA; Lithuania: INFOBALT; Malta: ITTS; Netherlands: ICT-Office, FIAR;
Norway: ABELIA, IKT Norge; Poland: KIGEiT, PIIT; Slovakia: ITAS; Slovenia: GZS; Spain: AETIC, ASIMELEC; Sweden: IT Foreta-
gen; Switzerland: SWICO, SWISSMEM; Turkey: ECID, TESID, TUBISAD; Ukraine: IT Ukraine; United Kingdom: INTELLECT.

> Intellect is the trade association for the UK technology industry. Intellect provides a collective
I nte l leCt voice for its members and drives connections with government and business to create a

commercial environment in which they can thrive. Intellect represents around 8oo companies
ranging from SMEs to multinationals. As the central hub for this networked community, Intellect is able to draw upon a
wealth of expertise to ensure that its members are best placed to tackle challenges now and in the future.
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Der Bundesverband Informationswirtschaft, Telekommunikation und neue Medien e.\V. vertritt mehr als 1.100
Unternehmen, davon 850 Direktmitglieder mit etwa 135 Milliarden Euro Umsatz und 700.000 Beschaftigten.
Hierzu zahlen Anbieter von Software, IT-Services und Telekommunikationsdiensten, Hersteller von Hardware
und Consumer Electronics sowie Unternehmen der digitalen Medien. Der BITKOM setzt sich insbesondere fiir
bessere ordnungspolitische Rahmenbedingungen, eine Modernisierung des Bildungssystems und eine inno-

vationsorientierte Wirtschaftspolitik ein.
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