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Foreword

This report was presented to the Working Party on the Information Econogn (WPIE) in
December 2008, and declassified by the Committee for Information, Computer and Communications
Policy in March 2009.

4EA OAPI OO0 xAO DPOAPAOAA AU #EOEOOEAT 2AEI OAAAE
work on ICT's and the environment uer the overall direction of GrahanmVickery, OECD Secretariat.
It contributed OT OEA / %#$ #1711 AAOCAT AA 11 O)#40h OEA Al OE
Denmark, 2728 May 2009 (vww.oecd.org/sti/ict/green -ict) and isa contribution to the OECD work
on Green Growth The report includes data collected until 3@&\pril 2009.
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SUMMARY

Governments and bginesses have a wide range of initiatives dealing with the impacts of information
and communication technologies (ICTs) on the environment and climate change

Initiatives concentrate on greening ICTs rather than tackling global warming and environmental
degradation through the use of ICT applications

Reducing thedirect environmental impacts of ICTs is the most frequent objective of governments

and businesses. Of 92 initiatives surveyetbr this report, over two thirds focus on greening ICTs.
Standardsah 1 AAAT O OOAE AO 5838 %l ENERGY STARIthe Eléctrodi©l OAAO
Product Environment Assessment TQBIPEAT)are examples. Encouraging R&D on resource efficient

ICTs also ranks high€.g.* A b AGreénQT Projecand the Climate SaversComputing Initiatives. In

many cases, governments are taking the lead by greening their ICTs and implementing green
procurement strategies €.9.$ AT | AAcfod Plan for Green TART A OEA 51 E Gledn IGTET CAT
Strategy).

Number of initiatives focu sing on direct effects (left) and enabling effects (right) of ICTs
by life cycle phase and environmental impact category
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Less common is tackling global warming and environmental degradation by using ICT applications
as enablersof change. Only one teh of initiatives focus solely on using IC&s an enabler, although
almost one third of initiatives look at both greening ICTproducts and infrastructures as well asat
deploying ICT applications as enablers. Environmental information system&marto transport and
Gmartod buildings are among tle most frequently supported ICTapplications. Very few business
associations have strategies to apply ICTs outside of the ICT sector, although there are notable
examples such as theGlobal eSustainability Initiative (GeSl) or The Digital Energy Solutions
Campaign

©OECD 2009
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Policies to address environmental impacts over the complete ICTclitde need developing

Most policies aim at reducing environmental impacts during use, for example by reducing energy
consumption. Veryfew target reducing environmental impacts over the complete lifeycle, even
though manufacturing, distribution and disposal can have higher environmental impactthan ICT
use. One half of initiatives focus on reducing energy consumption during ICT use,dontrast to only
one tenth targeting energy reduction during ICT manufacturing.

Initiatives targeting energy consumptionvill need strengthening if the global recession and low energy
prices make investments in lo@nergy green technologies uneconomic

Most initiatives aim at reducing energy consumption and increasing energy efficiency of ICTs or by
using ICT applications. The aim of reducing energy consumption has bekamgely driven by high
energy prices as well as environmental considerations. Howeveenergy prices have fallen sharply
(in July 2009, oil prices were less than 40% ofhose one year earlier), and capital and credit have
tightened to choking point. Furthermore, venture capital investments in clean technologies in the
United States were davn by 70% in the secondquarter of 2009 compared with the same quarter in
2008.

Empowering consumers

Consumers are a powerful ally in the fight against climate change. They can contribute to the
reduction of carbon emissions by using energy more efficily or moving to climate-safe ICT
technologies. For this to happen, however, they need to be sensitised to the impact of their
consumption patterns on the environment and have access to affordable clean technologies. But less
than onethird of government initiatives directly aim at consumers and consumer education, and
only one business initiative directly focuses on consumers (th€onsumer Electronics Associatipn
Nevertheless, almost onehird of government and business initiatives involve standards anckco-
labels which will, if better co-ordinated, help inform consumer purchases and use.

Investments to support development and use of clean technologies are an important part of
government economic stimulus packages

Many government economic stimulus pekages are promoting green technologies and green growth

O AiT OO ET OAOCOI AT O AT A OODPDPI OO OEA OAAT 6AoOuUs
electricity grids all rely on ICTs. Korea has focused its KRS0 trillion stimulus package almost
entirely on development and use of green technologies, many with an ICT component, for example
using ICTs in green transportation systems. The USnerican Recovery and Reinvestment Act of 2009
provides USD59 billion for green technobgies, including USL1 billion for a smart electricity grid.

This new interest partly makes up for the previously low frequency of policies to support green ICT
applications.

Better measurement of inputs and outputs will increase credibility and success of initiatives

Only about onefifth of initiatives have measurable targets, with government programmes including
them more frequently than business associations. Even fewer governments and business
associations focus on measuring the quality and impact of their policies and programmdée Green

ICT scorecardDOAA AU OEA 51 EOAA GRI Bélecoml Suppldniertre rard dyt 6 O
promising examples.

©OECD 2009
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INTRODUCTION

Improving environmental performance, tackling global warming and improving resource
management arehigh on the list of global challenges that need addressing urgently. The information
and communications technology (ICT) industry needs to further improve its environmental
performance (it is responsible for around 23% of the global carbon footprint), andICT applications
have very large potential to enhanceenvironmental performance across the economy and society
(the remaining 97%).

To address these environmental challenges, governments and industry associations have
introduced an increasing range of plicies and initiatives on ICT and the environment. Governments
as well as industry associations and consortia, and companies of the ICT sector, are the main initiator
of large-scale programmes to reduce direct effects of ICTs and increase their enableifects across
the economy.

Definitions and approach

This report gives an overview of the main programmes and initiatives, but does not consider
initiatives of single companiest It identifies the major actors and analyses their current objectives as
well as their main policies and programmes4 EA O¢gA@IAT O ) #46 ET OEEO OADI
narrow sense and refers to ICTs with low environmental burdensi.g. direct effects of ICTs). The
OAOiI O)#4 ADPDPIEAAOGEITO6h ET Al 1rGvevea@henvidohmeAt@ O Ol
performances across the economy outside of the ICT sectare(enabling effects of ICTSs).

A total of 92 government programmes and industry initiative$ on ICT and the environment
across 22 OECD countries plus the European Union have been analysed. They are classified into

1 Initiatives on ICT and the environment of norprofit organisations such as consumer associations,
labour unions, research institutes and universities have not been included. However, some of these
data have been collected and could be used in a follewp study. They include for example The
GreenlCT foundation (NGO, Nethexhd), 80 PLUSy Ecos (consulting company, United StateSLECP
certification by CECP (NGO, ChinaJCO Certificationby TCO Development Greenpeace, and the
World Wide Fund for Nature (WWF). Research institutions include for example The ICT
Environmental Sustainable Groupof the Australian Computer Society (ACS), th&orking Group
O#1 1 POOAO AT Aof d I@eEnationali FAder@tibn for Information Processing (IFIP)and
the International Institute for Sustainable Development (IISD). International gyanisations have not
been included either,e.g.the ISO standard=f the International Organization for Standardization
(ISO).

2 Government programmes and industry initiatives can be composed of stfrogrammes and sub
initiatives. Some governmental bodis and industry associations have a number of small
programmes and initiatives, which are not directly comparable with large ones. In order to make
these programmes and initiatives more comparable, they have been regrouped by the body that
initiated them. Programmes and initiatives of the same government body or industry association are
treated as one programme or initiative.

©OECD 2009
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policy areas and business activity areas adapted from the ICT policy framewook the Information
Technology Outlook 2008 (OECD2008) and the Information Technology Outlook policy
guestionnaire. Policy areas cover:i) stimulating R&D and innovationfor green ICTs and ICT
applications, ii) increasinggreen ICTand ICT applicationdiffusion in public and private sectors, and
iii) promoting environment related ICT skills and educatiofnndustry association business activity
areas comprise:i) encouraging R&D and innovatiommong member firms ii) increasinggreen ICT
and ICT applicationdiffusion in the ICT and nonrlCT sectors,and iii) optimising energy efficiency in
ICT value chains

An analytical matrix classifies programmes and initiatives by the following three criteria:

- Direct or enabling effects Policies and programmes can focus odirect effectswhen
targeting the environmental impacts of ICTs, or they can focus o@nabling effectswhen
using ICT applications to reduce environmental impacts across economic and social
activities.

- Environmental impact category The impact categories used follow the general scheme for
Life Gycle Impact Assessments (LCIA) in compliance with 1ISO 14042 Global warming, ii)
primary energy use, iii) toxicity,iv) non-energy resource depletion, v) land yse) water use
vii) ozone layer depletion and viii) biodiversitys This analysis focuss on the first two
environmental impact categories, as they are part of most policies and programmes.

- Life cycle phaseGoods and services go through different life cycle phases. Policies and
programmes focussing on the direct environmental effectsf ICTscan target one or more
life cycle phases)CT R&D and desigmanufacturing, distribution, useor disposal Policies
and programmes can also focus on the enabling effects of ICTs at a specific life cycle phase.
For example, they can promote ICT applicatis that make manufacturing, distribution or
useof goods in norICT sectors more resource efficient. The life cyclpproachis used to
structure policies and programmes whether they focus on the direct or enabling effects of
ICTs®

3 Programmes and initiatives on ICT and the environment of governments and industry associations
cover: Australia, Austria, BelgiumCanada, Denmark, Finland, France, Germany, Hungary, Iceland,
Ireland, Italy, Japan, Korea, the Netherlands, New Zealand, Norway, Portugal, Slovak Republic,
Sweden, the United Kingdom, and the United States. Switzerland announced the development of its
national initiatives on ICT and the environment at the beginning of 2009.

4 This includes degradation of air, water and soil forexample through smog, eutrophication, and
acidification.
5 Some initiatives also target other environmental impact categoriesueh aselectromagneticand noise

emissionswhich have not been included.

6 In some life cycle approachesmaterial extraction and packaging are separate life cycle phases. In
order to keep the life cycle as simple as possible, these are included in theamafacturing and
distribution phases respectively. It should also be noted that in other life cycle approaches
distribution is part of the manufacturing phase.

©OECD 2009
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The matrix inTablel. is used to classify policies and programmes for both direct and
enabling effects of ICTs. Each cell within the matrix represents one potential target and shows where
policies and programmes are concentrated.

Table 1. Matrix for classifying policies and programmes on ICT and the environment

Life cycle phases
Direct / enabling R&D and | Manufac | Distribu- Use Disposal
effects of ICTs design turing tion
Globalwarming
Energyuse
‘g.@ Toxicity
€ o Resourcedepletion
S 9 Land use
o © Water use
Ozonelayer depletion
Biodiversity

This survey is based on documents and information provided by governments and industry
associations and on publicly available information. Thisurvey does not provide information on how
well governments and industry associations have implemented their policies and initiatives, and
their outcomes,both of which would require follow-up study.

Structure

This report is divided into two parts, focussing on governments and industry associations and
consortia, respectively. Each part is divided into four sections covering:

1.  Administration and co-ordination.
Policy areas and business activity areas.

Whether policies and initiatives are targeted atdirect or enabling effects and their
environmental impact categorieand life cycle phaseas shown in Table 1 above.

4.  Whether programmes and initiatives have measurable targets and whether they are
evaluated

©OECD 2009
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GOVERNMENT POLICIEAND PROGRAMMES

An increasing number of governments are seeing ICTs as an important part of their strategies
for tackling environmental problems. Most OECD governments have established policies and
programmes a ICT and the environment. However, despite some common focus points and targets,
the administration of these policies and programmes, their targeted objectives and the quality of
their assessment and evaluation differ significantly across countries.

Administration and co -ordination

There are several types of actors administering governmental policies and programmes on ICT
and the environment. Most frequently, government policies and programmes have been established
and managedwithin the central government by a single ministry or national agency. However, some
are organised in a decentralised way by local administrations, and @rdinated by a government-
wide institution, usually a national board of Chief Information Officers (ClOs). Some policies and
programmes are also organised through intergovernmental institutions.

Denmark, Japan and the United States are countries where policies and programmes are
AAIT ET EOOAOCAA AAT OOAI 1 Uh UA O hActienER@E forGareerilhad Be@&/EA OAT A
estabisEAA AU OEA -ETEOOOU 1T &£ 3AEAT AAh aréeAHInitidileCU AT
has been created by the Ministry of Economy, Trade and Industry (METI, 2008). However, the
Ministry of Internal Affairs and Communications (MIC, 2008) is also céddOEAOOET ¢ O * APA
on improving the environmental impact of ICTs and by using ICT applications. In the United States,
two national agencies have each initiatedrgen ICT-related measures. The US Department of Energy
(DOE) has established thdDOEData Center Energy Efficiency PrograiOE,2008), and the US
Environmental Protection Agency (EPA) th&eENERGY STARbel (see Box4 for more details). DOE

and EPA are also coperating on energy efficiency (DOE and EP2008; DOE and EPA, 2009).

In the Unted Kingdom and the United States, for instance, governmental programmes are
organised in a decentralised way by departments or local administrations, and -@vdinated by a
national board ofe.g.ClOs of the public sector. In the United Kingdom, each gomment department
is responsible for applying geen ICT. However, the Chief Information Officer (CIO) Council and the
Chief Technology Officer (CTO) Council have established a governmende Green ICT Strategin
order to co-ordinate the efforts of each @partment (Cabinet Office of the United Kingdon2008). A
Green ICT Delivery groypwhich has been established by the Ministry of Defence (MOD), is
supporting the implementation ofthe Green ICT Strategycross all departments. In the United States,
as andher example, the National Association of State ClOs (NASCIO) has creatésteen IT Video
Working Group (formerly Greening of IT Working Groypin order to co-ordinate the green ICT-
related efforts of state CIOs (NASCI@008, 2008a).

The European Commisen (EC) and the AsigPacific Economic Cooperation (APEC) are
examples of intergovernmental institutions with programmes on ICT and the environment. The EC
has formulated one of these in its Communicatio®®! AAOAOOET ¢ OEA AEAI T AT CA
throOCE )(EBCR2MBc) AT A EOO #1 I dn @bbiising dbrimationGnd Communication
Technologies to facilitate the transition to an energgfficient, lowcarbon economg | %# h ¢nnMw

©OECD 2009
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'TT OEAO A@AIl bHAndgy Bténdatd® Bfgrdafion System (APESIS) which provides
information about energy efficiency standards in member countries (APE2Q08).

Policies and programmes

Governments have adopted a range of ICT and environmematiated policies, covering R&D and
innovation, green ICT and ICT applicatio diffusion and usage, and education on ICT and the
environment. Figure 1. shows the main policy areas and the number of governments envisioning
those areas by type of effect.

Figure 1. Number of government programmes by policy area and type of effect 1
0 5 10 15 20

R&D and innovation

R&D programmes
Green ICT procurement
Innovation support

Internalisation of R&D and innovation

Green ICT and ICT applications diffusion

Green ICT to businesses

Standards & labels

Governments as lead users

ICT applications to individuals and households

Organizational change
Teleworking...

Environment-related ICT skills and awareness

Consumer and user education

Energy management skills and expertise

MW Direct effects Enabling effects  m Both

1. Based on50 policies and programmes of governments in a survey &2 programmes and initiatives across 22 OECD
countries plus the European Union42 initiatives of industry associations).

Note:Direct effects of ICTs: Initiatives focussing on environmental impacs produced by ICTs themselves.
Enabling effects of ICTs: Initiatives focussing on reducing environmental impacts by using ICT applications.

©OECD 2009
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T OAOT T AT O AAT & AOO 11 A OQvnimDh Aner§yi PerffonanceO O A E
Scheme which includes mandabry eco standards enforced by Australian government legislation.
| OEAOOh O O0A BActiartPlas fdriGiedn@réad iiclude several policies (see Box 1).

Box1l. $ A1 i A @é&iend®lan for Green IT

&1 AOO AOAAT hG YBIGOORAHAO £ 6O OET EOEAOEOAOGHG AEI |
of ICTs:
9 The first aims at reducirg the environmental impact of T usage within companies, mainly by
promoting green ICTs to businesses.
 The second focuses on promatig greener T usage by children and young people through a
information campaign.
9 The third focuses onGreen T guidelinesfor public authorities.
T The last initiative in focus area 1IAEI O AO DPOI OEAET C A OET T xi
AAl AOI AOEI I 68
FocOO AOAA ¢h 0O)4 Oi1 OOET 1,0nclueshred inittbe3 Qitniad & Aetiuding
Ol AEAOUBO Ei PAAO 11 OEA AT OGEOITI1 Al Os8
9 The first aims at R&D orgreen [T, pervasive computing and €5overnment.
 The second focuses on the export gfeen IT know-how and technology.
The last initiative concerns international conferences omreen IT hosted by Denmark.

Besides those two focus areas, in the eighth initiative of thction Plan for Green IThe Danish Ministry of
Science, Technology and Innovatio plans to take the lead in usinggreen IT in its own activities, in
particular reducing annual electricity consumption by 10%.

SourceMinistry of Science, Technology and Innovation, Denmark (2008).

Stimulating R&D and innovation

Reducing direct effectsof ICTs or increasing enabling effects of ICTs necessitates the
development of resourceefficient ICTs and ICT applications respectively. Most governments are
stimulating R&D and innovation in energysaving technologies. Increasing R&D spending on green
technologies has also been a priority in recent economic stimulus packages of governments in OECD
and major nonOECD countries (see Box 2).

©OECD 2009
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Box 2. Green technologies in policy responses to the economic crisis and to und erpin recovery

Governments in OECD and major ne®@ECD countries are launching economic stimulus packages to addre
the recession. Governments are also using their economic stimulus packages to help the greening of
economy and promote investment in gren technologies. In most stimulus packages, investment in gree
technologies is an important part (after infrastructure investments, education, and R&D). Germany, f
example, has dedicated EUR?7 billion to green technologies, Australia AUD 5.7 billionand Canada CAD 2.
billion.

In many cases these plans rely directly or indirectly on ICT®.g.the development of "intelligent" transport
systems, smart buildings and smart electricity grids which will save energy. Substantial amounts of money &
directed at green technology research areas. Promotion of energaving and new energy technologiese(g.
next-generation solar power) and tax measures that encourage green investment or the purchase of gre
products rank high in these plans. Performance requiments and measures to promote green products
(including ICT products) are a priority.

Korea has focused its KRWO trillion stimulus package almost entirely on development and use of gree
technologies, many with an ICT component, for example using ICTsgreen transportation systems. The U.S
American Recovery and Reinvestment Act of 20@®vides USD69 billion for green technologies, including
USDL11 billion for a smart electricity grid. This new interest partly makes up for the previously low frequency
of policies to support green ICT applications.

Source: Assessing Policy Responses to the Economic Crisis: Investing in Innovation for Ldregm  Growth,
DSTI/IND/STP/ICCP(2009)1/ADD/FINAL.

The following measures have been adopted most frequently in gowament green ICT related
R&D andinnovation policies.

R&D programmes

Programmes to increase R&D and innovation activities are the most commoriy of 50
government initiatives). This areaespecially includes R&D for energy efficient ICTs as well as ICT
applications for increasing energy efficiency outside of the ICT sector.

For example, Japan has established ti@&reen IT Projecas part of itsGreen IT initiative in which
energy efficient technologies will be developed in collaboration with industry and academia (see
Boxa 8 ! O AT 1 OE A O CongréherBiveProgramifdd &réeh @CT in the Communications
Sectoris promoting among others new communications technologies that enable ergyr saving in
(non-) #4q OAAOQI 008 NeWw GEWtIDEngirie & the IBOadkdadtity and Communication
Industry, the Korea Communications Commission (KCC) has carried out research on ICT applications
such as smart transportation applications (KC@008).

©OECD 2009
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Box 3. The Green IT Projectof Japan

yT AAAEOQGET T O AQEOGERENGT Mo@itwgh@iis pak 6ffthe Grded IX Tindiadive,is
promoting high energy efficient ICTs (with an annual budget of JPY 8lion in fiscal year 2008). TheGreen
IT Projectwill especially focus on three main research fields:

Networks : One objective of theGreen IT Projecis to reduce energy consumption of network components
by more than 30%. Technologies for optimising route power consumption and traffic volume are
promoted with funding of JPY1 283 million.

Data centres: The Green IT Projectalso aims at reducing the energy consumption of data centre
especially of servers and storage devices, by more than 30%. It is thére promoting technologies like
ultra-high density Hard Disk Drives (HDD) and higlefficiency cooling systems. JPY09 million have been
dedicated to this research.

Displays: The objective of the third research field is to reduce the power consumption dfsplays by 50%.
Organic Light Emitting Diodes (OLED) are one of the technologies that will be promoted. The fu
dedicated to displays is JP868 million.

SourceMinistry of Economy, Trade and Industry, Japan (2008) and Myoken (2008).

Some governmentsare targeting energy efficiency across other industries and households

through OO A\ ADPDPI EAAOET 1 08 4EA %w#h &£ O ET OOAT AAR |
Oi AOG6 PI xAO COEAOh EIT I AOSekdnth ReddaEn Flaméwordgrantrie | A x E
(FP7) (ECR008c). Denmark, as another example, has established a DB&million research fund for

green IT, pervasive computing and €1 OAOT I AT Oh xEEAE EO DOIi 1 OEIC
AAGAT T PI AT O T £ )4 AAT AT T OOEOMA®A 2@is A TC OMATORDIT AIC
and software technologies improving teleworking and virtual meetings. Additionally, the funding

AAT A1 01 OAA OOAA O1I bDoOiii1 OA OAOGAAOAE AADPAAI A 1
(Ministry of Science, Technolgy and Innovation, 2008).

Governmengreen ICT procurement

In many countries, governments are one of the largest purchasers of ICT products and services.
Thus, by setting environmental requirements for ICT procurement, governments can not only reduce
the environmental impact of their own ICTs, but they can also use their purchasing power to
increase competition and innovation among ICT providers. In11 of 50 cases, governments &
implementing green ICT procurement.

The Green ICT Strategyf the United Kingdom, for instance, stipulates the specification of
environmental criteria for the procurement of ICTs in line with advice developed by the Centre of
Expertise in Sustainable Procuremeinof the Office of Government Commerce (OGC). Hansel Ltd, the
central procurement unit of the Finnish Government, together with the Finnish Environment
Institute, has developed environmental criteria for its tendering procedures and framework
agreements (Hansel, 2008). The Austrian federal government has also adopted quantitative and
gualitative objectives for environmentally friendly purchases at the federal level. IT equipment is
one of five priority product groups.
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Innovation support

Some governments are stimulating innovation among firms directly, for example by
encouraging ceoperation between firms and the establishment of firm clusters and innovation
networks as well as by providing access to finance and business support services ¢f 50
government programmes).

For instance,Intelligent Energy- Europe(IEE), asubb OT COAI[ | A Cobpedtizehess@d O
Innovation Framework Programme(CIP), is funding innovation projects focussig on topics like
energy efficiency, new and renewable energy sources and new energy sources in transport. Small
and mediumsized enterprises (SMEs) are the main targets. As another example, the Japanese
government has initiated the foundation of theGreenlT Promotion Councilto improve ceoperation
between academia, government and industry experts. THeAOET T H1 AT O' AOI Afl Uqd ' C
the German Federal Ministry of Economics and Technology places a high emphasis coperation
between firms ard firm clusters. For thee-Energyproject, for instance, six model regions including
several (local) firms and research institutes have been selecteé..EnBW, IBM Germany, SAP, and
the Karlsruhe Institute of Technology in the Baden model region MEREGI(ederal Ministry of
Economics and Technology, Germany, 2008a).

Internationalisation of R&D and innovation

T OAOT T AT 0066 AEAI 000 OF DPOTiIiTOA 20% AT A ETTT OAC
Some governments are also promoting R&D and innovatioat international level, for instance, by
supporting knowledge exchange between academia, industries and governments through
international workshops, meetings, and conferences8(of 50 government programmes). Increasing
co-operation with international organisations is another example to promote the
internationalisation of R&D and innovation on ICT and the environment.

Denmark and Japan, for instance, have both hosted international cordaces on ICT and the
environment. In 2008, Denmark, in ceoperation with the OECD, organised ®Workshop on ICTs and
Environmental Challengesattended by over 100 participants ranging from governments, national
experts and scientists, representatives ofniternational organisations, businesses and civil society
(65 from outside of Denmark). AnNOECD Conference on ICTs, the Environment and Climate Change
hosted by the Danish Ministry of Science, Technology and Innovatidollowed in May 2009,
contributing to the United Nations Climate Change ConferenoeCopenhagen in 2009 (COB5).”
Japan, as another example, hosted th@reen IT International Symposiunm May 2008, in which
business representatives of multinational ICT firms have presented and discussed theifforts and
experiences around geen ICT.

Government can also promote internationalisation of R&D and innovation by emperating with
national and international institutions in the public as well as private sector. The Portuguese
Ministry of Science, Tekbnology and Higher Education, for instance, is eoperating with the
Massachusetts Institute of Technology (MIT) on R&D and pegtaduate education programmes
ET Al OAET ¢ ) #4 Al A OBrken NPibE@idni Coukdibd anotheA édniplé, Das
egtablished a working relation with The Green Gricand the Climate Savers Computing Initiatives,
focussing on information exhange and joint activities on geen ICTs.

7 High-1 AOAI I %# $ #1171 ZAOAT AA [ O) #4 Oh OEA %l OE
(www.oecd.org/sti/ict/green-ict).
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Increasing diffusion of green ICTsand ICT applications

Increasing the diffusion of both green ICTs and ICT applications is the largest group of
government programmes and policies on ICT and the environment. Governments are encouraging
the usage ofgreen ICTs and ICT applications among businesses and householpisgmoting eco-
labels and standads, as well asapplying green ICT in public administration, and acting as a lead
usetr.

Green ICT diffusion to businesses

Moving businesses to geen ICT is a major concern of governments and over oialf of
governments have programmes in this area. Mostjovernments developing these policies are
encouraging businesses to apply rgen ICT, essentially by providing best practes for the
appropriate use of geen ICT and by providing measuring tools, which can increase the transparency
of energy costs 26 of 50 government programmesincluded 13 standards and labels). Those policies
are expected to increase transparency, identified as a major obstacle companiee #acing during
their path to green ICT (Bouweret alia, 2006; IDC2008; Wikberg,2008).

Best practice approaches include AT | A @diidh ®lan for Green |Twhich is accumulating
information about the experience of Danish companies usingrgen IT, which will be made available
for other companies interested in greening their ITs. Another example is tHBOE Data Center Energy
Efficiency Programof the United States, which provides metrics for overall data centre energy
intensity as well as tools and guidelines to drive continuous improvement.

Furthermore, governments are @couraging businesses to apply rgen ICT by increasingthe
transparency of ICT energy costs. This can be done by providingeasuring toolsor by disseminating
information about the energy consumption of ICT equipment, for instance through eco labels (see
Box 4). In theSave Energy Nownitiative, the United Sttes is providing measuring tools to increase
energy cost transparency. Th®ata Center Energy Profileffor instance, is a free software tool, which
profiles the energy usage within data centres (DORQ08). EPASENERGY STAR one of the most
popular ecolabels, certifying energy efficient electronic equipment (see BoX).

Last, but not least, governmets can encourage the usage ofrgegn ICTs by rules that can be
voluntary Codes of Conduct (CoC) or mandatory national laws. For example, the EC has foatedl
two CoCs of relevance forrgen ICT: In theEU Codes of Conduct for Broadband equipme&ampanies
commit to reduce energy consumption of broadband equipment (E2Q08a). The EU Codes of
Conduct for data centressets energy efficiency goals and measurestandards for data centre
providers (EC,2008b). The relatively small number of signatory companies of th&U Codes of
Conduct for Broadband equipmenthowever, suggests that the CoCs have not yet been widely
accepted. However, CoCs could be useful for meignatory companiesif they encourage non-
signatory companiesto adopt best practices and standards. The WEEE and the ROHS directive of the
EC are examples of mandatory rules regulating ICT disposal (2002a, 2002b).
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Box 4. Eco labels of governments

Eco labels are an instrument for certifying products and services regarding their environmental impact
There are many different eco labels, only a minority of them established by governments alone. T
following list describes some of those eco labels most used in OECD and-@&CD countries:

ENERGY STARs the US standard for energy efficient electronic equipment. It was established in 1992 |
the Environmental Protection Agency(EPA) for computer equipment, but now ncludes other electronic
equipment such as heating and cooling systems, office equipment, home electronics, etc. (EPA, 20
I AAT OAET ¢ OI OEA wo'!'h O!i AOEAAT Oh xEOE OEA EA

greenhouse gas emissions inl2tx Al T T A ¢#8y AT A OAOGAA 11 OA OEA
2007, the EPA introduced ENERGY STAR 4.0, which has stricter requirements on workstations, desk
PCs and notebooks, especially because it does not only consider standby and-stffinodes, but also the
on/idle mode. Additionally, it requires the usage of 88Plus power supply units (PSUs) (see B&. In

March 2009, the EPA finalised the ENERGY STAR 5.0 specification for displays, now including di
picture frames and large commecial displays. ENERGY STAR has been adopted by other countries

economies including Australia, Canada, Japan, New Zealand, Chinese Taipei and the European Union.

European Union Eco-label (Flower label) wasestablished in 1992 by the Environment Directoate of the
European Commission as part of its strategy to promote sustainable consumption and productig
(EC,2006, 2006a). It is used in the European Union and in Norway, Liechtenstein and Iceland. T|
European Ecelabel stipulates the environmental impat analysis of products or services throughout their
complete life cycle, including raw material extraction, production, distribution and disposal.

Der Blaue Engel (The Blue Angel) isone of the oldest ecdabels. It was established on the initiative of the
German Federal Minister of the Interior and approved by the Ministers of the Environment of the Germa
federal government and the German federal states in 1978. The Jury Umweltzeichen, a group of
persons across society, administrate®er Blaue EngelThis label has certified more than 300 products
categories covering papers, oil burners, wall paints and ICT equipment. Criteria used for certification we
the pollution and energy consumption associated with the goods and their recyclability. Until noviper
Blaue Engehas been used by more than 520 enterprises in more than 20 countries.

Governments as lead users

By applying geen ICT within public administration, governments can reduce the environmental
impact of their own ICTs, and they can atsencouage the usage of iggen ICTs within the private
OAAOT 08 ' 1 OAOT i AT O8O0 A&EAEI 000 EITAI OAA AyGOpubhcOA 11 C
ICTs, or applying geen ICT procurement. The infience of public procurement on geen ICT-related
innovation has already been mentioned.

(T xAOAOh EAxAO CclT OAOT i AT OA1 DI 1 EAEAO A@DPIBEAEODI L
of 50 programmes). TheGreen ICT Strategyf the United Kinglom, for instance, defines measures to
be taken by government departments, including procurement, configuration of ICT equipment, and
ex AOOA S8 ) O OAOO A 1 EOCO i &£ OEii AAREAOGA OOADPOG6 £ O
Ei PAAO AAOQEIN ¢ 066A EC@E@AI ETAO i EEA OOOOTEIC 1 ££ 0
EI1T EAAU DPAOEI AOGd 10O OAT OOOET ¢ DAOEDEAGGhKen IBGINOEDI |
Strategy also defines measures of a more strategic nature, such as increasing served atevice

consolidation by using virtualisation and dematerialisation amongst others.
7EOQOEET $ AdtionAP@uk ®rGGreen ITthe Danish Ministry of Science, Technology and

Innovation has committed itself to save 10% of its annual electricity consumptiogach year. In order
to reach this objective, it is undertaking measures such as the prioritisation of energaving
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computers including laptops and thin clients. The Ministry is also using AutoPowerOff plug banks,
which automatically turn off peripheral equipments when computers are turned off. Furthermore, it
has also introduced an internal competition for the department with the greatest energy reduction.
Last but not least, theAction Plan for Green Iprovides advice for public administrations.

ICT apgications to individuals and households

Governments have widely acknowledged the important contribution of ICTs in reducing GO
emission and energy consumption in households. But only nine 80 government programmes are
promoting the diffusion of ICT applications to individuals and households. Using ICTs to disseminate
environmental information is one of the most frequent ICT applications.

) OAT WbriléwOprogrammeis based on aocal wireless sensor network, which is used to
measure the traffic around Dublin and to disseminate that information to households. Individuals
are encouraged to usette traffic information to adjust their own behaviour and working conditions
Cities Programis a largescale trial project, in which distributed solar technologis are applied. ICTs
are used to improve energy efficiency, load management, smart metering, and cosflective pricing.
Smart meters will be installed in households, in order to monitor and plan energy consumption as
well as for billing (Department of theEnvironment, Water, Heritage and the ArtsAustralia, 2008).

Organisational change

ICT applications can reduce the environmental impact of organisations. This includes ICTs for
new way of production and collaboration like teleworking and tele-conference applications, or
moving businesses and governments to the Internet ¢government, ebusiness, ecommerce).
Promoting tele-working and tele-conferences, however, are one of the less frequently adopted
policies (6 of 50 programmes). This is probably because many governments have already
implemented tele-working and tele-conference applications (OECI2008).

I Ox AG&ndCT initiative established by the Ministry of Government Adminisation and
Reform, is promoting teleconferencing and eco-operation through the dissemination of best
focussing on egovernment, and the United Kingdom is alsg@romoting tele-working and tele-
conferences.

Promoting environmental -related ICT skills and awareness

Reducing the environmental impact of ICTs through ICT applications, makes considerable
demands on management skills, as environmental skills are neededaddition to ICT-related skills.
Furthermore, using ICT applications also necessitates a minimum awareness about the
environmental implications of personal behaviour.Governments are engaged in increasing public
knowledge about ICT and its effects on thengironment, as well as supporting environment related
ICT skills and education. This also includes using-learning for increasing environmental
understanding and awareness.

Consumer and usexducation
Intelligent ICT solutions such as smart homes will noteduce energy consumption if users

continue to dissipate energy by not changing their behaviour patterns. Consumer and user education
is thus an important complementary element to policies and programmes on ICT and the

©OECD 2009



TOWARDS GREEN ICTRATEGIES: ASSESSIRGLICIES AND PROGRAMS ON ICT AND THEN®IRONMENT 19

environment (see OECD, 2009 for OEQirk on consumer education and sustainable consumption).
Eight of 50 government policies are targeting consumer and user education.

$ AT 1 A Adiom ®lan for Green ITfor instance, lighlights children and young people as the
largest group of private ICT consumers. It envisions increasing their environmental awareness by
using their favoured communication platforms such as online computer games or social networking
sites. Additionally, $ AT 1 AOE8O - ET EOOOU 1T &£ 3AEAT AAh 4AAETT 11
employees about their everyday electricity consumption.

* AP AGrée® IT initatve AET O AO ET AOAAOET ¢ O1 AEAOUGO Al OE
measurement and visualisation of thd AO EI PAAO T &£ )Y#40 11 OEA A1 OEO
Public Administration and Security (MOPAS), as another example, has establishethsk force for
green informatisation which is developing a comprehensive plan to supply information on greening
g OAOT T AT 0o O AT i1 DOOET ¢ OAOI OOAAOG8 |/ OEAO AgAi I AO
ET £ Oi AGETT OAAETTI1TCEAOS ET 1T OAAO O I1I1TTEOIO AT A
Energy management skills and expertise

The lack of energy managernt skills and expertise is a major obstacle compaes face during
their path to green ICT (IDC2008; Wikberg,2008). Beside the provision of best practices, a small
number of governments are additionally providing green ICT related training for managersand their
employees @ of 50 programmes).

Through its Save Energy Now initiativéhe United States is providing training to enhance energy
management skills. The training is accompanée by regular publications about best practices and
improvements in energy efficiency technologies. A different example is theollaborative Labelling
and Appliance Standards PrografCLASP), launched by the United States Agency for International
Developmert (USAID) as a partnership between governmental institutions worlevide.8 CLASP is
aiming at technical assistance for the national implementation of standards and labels to over 50
countries. This includes building the necessary skills and institutional geacity in those countries.

Main objectives

Governments have targeted different objectives in the policies presented above. The matrix in
Tablel. is used to classify objectives according to the following criteriaype of effect, environmental
impact category andlife cycle phase
Direct effects and enabling effects

Government policies on ICT and the environment can be divided into three main groups

regarding the type of effects they focus on. The first group fases on reducing the environmental
impact of ICTs (lirect effectsof ICTs) 6 of 50 government policies and programmes). The second

8 The following public and nonprofit organisations participate in the CLASP: The United States Agency
for International Development; the United Nations Foundation; the Australian Department of the
Environment, Water, Heritage and the Artsthe Energy Foundation; Energy Efficiency Conservation
Authority of New Zealand; Enova of Norway; the International Copper Association; the Ministry of
Economy, Trade and Industry of Japan; Renewable Energy and Energy Efficiency Partnership; the
United Nations Development Program; the United Nations Department of Economic and Social
Affairs; the US Department of Energy; the US Department of State; the US Environmental Protection
Agency and the World Bank.
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group aims at using ICT applications to reduce soceUd O AT OEOT 1 Endding Affectstf i PAA O
ICTs) @ of 50 government policies and programmes). The last group aims at both the direct and
enabling effects of ICTs 16 of 50 government policies and programmes). The group focussing on

direct effects only is more than three times larger than that focussing on enabling effects only and

almost twice as large as thoseansidering both types of effects. When combined with that focussing

on both types of effects, the group focussing on direct effects is still almost twice as large as the

group focussing on enabling effects (seféigure 2).

Figure 2. Number of government programmes by type of effect 1

30
25 ~
20 +
15
10 +

Direct effects Enabling effects Both

1. Based on50 policies and programmes of governments in a survey &2 programmes andinitiatives across 22 OECD
countries plus the European Union42 initiatives of industry associations).

Note: Direct effects of ICTs: |Initiatives focussing on environnental impacts produced by ICTs themselves.
Enabling effects of ICTs: Initiatives focussing on reducing environmental impacts by using ICT applications.

In the United Kingdom and the United States some programmes are focussing on direct effects
of ICTs. Tl United Kingdom, through itsGreen ICT Strategyims at reducing energy consumption
andCQAI EOOET T 1T £ OEA CI OAOT i AT OOGENERGYSDMRbel)indicaE A 51 E
the energy efficiency of ICT equipment.

In contrast, in Hungary and Irdand programmes are focussing on enabling effects. The
Environment and Energy Operational Progranof Hungary (2007) sets a high emphasis on
OAT GEOT T 1 AT OAI ET £ Oi AGETT OAAETTITCEAOGe ET EOO
AT 1 O00I bOET 8 PAOLOADLODOATT OEAAOCAA AO AT AT AAT AO A& C
the basis for monitoring and publishing environmental data of public interest) O AT XbrklonwO
programme, as another example, has been initiated by the Department of Communioas, Energy
and Natural Resources (2008)to measure traffic around Dublin througha local wireless sensor
network. The collected information is made available, enabling households to adjust their behaviour
and working conditions.

There are programmes cosidering both direct and enabling effects in Denmark, Japan and the
51 EOAA 3 O0AOAde PiforiGReeEl® A £ET AO Ox1 O& AOO AOAAOGOG(
O0' OAAT AO )4 OOA6 EiI OEA DPOEOAOA AT A PpOAs®Aa OAAOQI
OOOO0AET AAT A" 1m0 O0QAGreeh Aid&i@Al 01 A AOOAO 11 Al OE A
AT AOCU T £ ) 4AhERENEADB AADCGNEAOU AU ) 4Sa& Epeigy NoE A 51
initiative aims at increasing energy efficiency ofridustries. It provides among others a collection of
software tools such asThe Quick Plant Energy Profilewhich help diagnose how energy is used in
industrial facilities (enabling effects). With its Data Center Energy Efficiency Program,especially
aims at increasing energy efficiency of data centres. DOE does not place any emphasis on ICT
applications to improve energy efficiency, although it has proposed using some ICT applications such
as energy management software. A distribution of programmes byje of effects and OECD member

country is summarised in AnnexlL Table 1.
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Among the24 government programmes considering enabling effects of ICTs (either exclusively
or together with direct effects), ICT applications used for the dissemination of environmental
information have most frequently been promoted {0 of 24 government initiatives), followed by
smart transportation, smart buildings, and smart grids (including smart metering). Smart engines
(including smart manufacturing facilities) and software for energy optimisaton have been promoted
in fewer cases (sed-igure 3).

Figure 3. Government programmes considering the enabling effects of ICTs 1 by ICT

application 2
12
10
8
6
4
; .
0 T T T T T
Smart transportations Smart grids Smart buildings Smart engines Environmental Software for energy
{smart metering) {smart manufacturing) information systems optimization

(monitoring)
1. Enabling effects of ICTs: Initiative s focussing on reducing environmental impacts by using ICT applications.

2. Based or24 of 50 government initiatives in a survey of92 initiatives across22 OECD countries plus the European Union
(42 initiatives of industry associations).

Environmental impact categories

As mentioned above, policies and programmes can target several categories of environmental
impacts. However, governments have only considered a few environmental impact catega;ieon
which the present section will focus. Ad=igure 4 shows, reducingprimary energy useand global
warming are the main objectives of policies and programmes focussing on both direct and enabling
effects. Directeffects ontoxicity, non-energy resource depletigrandland usehave also been targeted
quite frequently, mainly in conjunction with ICT disposa{see the next section on life cycle phases).

Figure 4. Number of times ! environmen tal impact categories has been targeted by
governments 2
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Global Energy Use Toxicity Non-Energy LandUse WaterUse Ozone Biodiversity Others(3)
Warming Resource Layer
Depletion Depletion

1. The number indicates how often initiatives or programmes have targeted an environmental impact category during the
complete life cycle. Note that, for each initiative or programme, an environmeat impact category could have been
targeted five times at maximum, one time for each life cycle phase. For exampleglifbal warming is targeted by an
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initiative in the R&D and desigmmanufacturing, distribution, use,and disposalphases, it will in increase the value foglobal

warming®OT Ouoh OEOO AAOOAO OA FEl Adicddt wagnin@tirdughBui theledti@ lifé ofeleOEA ET EQEAC
2. Based orb0 policies and programmes of governments in a survey &2 programmes and initiatives across22 OECD

countries plus the European Union42 initiatives of industry associations).

08 O/ O kdedaeatrordgrtic and noise emissions.

Note:Direct effects of ICTs: Initiatives focussing on environmental impacts produced by ICTs themselves.
Enabling effects of ICTs: Initiatives focussing on reducing environmental impacts by using ICT applicatisn

Other environmental impact categories such asvater usehave rarely been targeted, despite
ICTs having direct effects on those categorieg.g.water consumption for cooling and semiconductor
manufacturing), and being used as enablerse(g.ICT applicatons optimising water consumption)

(see ongoing OECD work o8ensors, sensor networks and the environment: Technologies, applications
and impacty. Some other environmental impact categories have not been targeted, despite
government programmes having impicit impacts on them, for example the impact of virtualisation

and dematerialisation on land use.

Primary energy use

Governments have most frequently targeted the reduction of ICT and nd@T related energy
usage and increase energy efficiency. Althoughete is a correlation between the reduction of global
warming and the reduction of energy usage, the objectives are not identical. This is because energy
usage does not only include fossil energy sources, but also nuclear and renewable energy sources,
which produce less C® emissions, at least during energy generation. The reduction of primary
energy use, however, appears to have been driven mainly by high energy costs.

The DOE Data Center Energy Efficiency Progrash the United States, for instance, aimsta
increasing energy efficiency of at least & t 1 didr &d enterprise-:A1 AOO AAOA AAT OOAO6
AOAOACAQq AT A T &£ AOG-AIl ABOOAAGA BOAT OBADODEGAN ovnb j
(DOEc mmmyp g8 ) 1 Acioh PlanXd Eréed ITthe DanishMinistry of Science, Technology and
Innovation has committed itself to save 10% of its annual electricity consumption each year.

Global warming

The second most common area for policies and programmes is as a support to meet national
targets set in the Kydo Protocol. This is true for policies and programmes focussing on direct effects
such as theGreen ICT Strategypf the United Kingdom.The Green ICT Strategis expected to
contribute to the Sustainable Operations on the Government Estate (SOGE) targethjch are to
reduce greenhouse gases (GHG) produced by the central government office estate by at least 30% by
2020 and by 60% or more by 2050. This also applies to policies and programmes considering
enabling effects for example, * A B AGre8nQT initiaive, which aimsto use ICTsto reduce national
CQ emissions by at least 50% by 2050.

Toxicity

Toxicity includes all kind of toxic degradation of air, water or soil, such as smog, eutrophication
or acidification, having direct or indirect impacts on humanhealth and biodiversity. As some ICT
equipment contains hazardous substances such as flame retardant substancesg(plastic parts),
mercury (e.g.LCD monitors), or cadmium ¢€.g.batteries), increased toxicity is an important direct
effect of ICTs (EQ006, 2006a).
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Some government programmes are focussing on reducing toxicity produced by ICTs, especially
during ICT manufacturing and disposal. This is especially the case witdtolabels such as the
European Union Echabel (Flower labe) for PCs and laptps (EC, 2006, 2006a, see Box 4).
Government programmes focussing ofiCT disposabre presented in more detail in the next section
on life cycle phases.

Non-energy resource depletion

Environmental damage can also be related to the depletion of natural neenewable (non
energy) resources such as lead, tin or copper; scarce resources which are being used, for example,
for solder and printed circuit boards. According to Hauschild and Wenzel (1998) (derived from the
Ministry of the Environment, Denmark,2006), the supply horizon for lead is expected to be only 20
years, for tin 27years, and for copper 36 years. Subsequently, the price of these resources can be
expected to increase dramatically (Ministry of the Environment, Denmari2006).°

Government initiatives stipulating recycling, maintainability and upgrading of ICT products are
reducing the direct effect of ICTs omon-energy resource depletiarHere againgcolabelsas well as
government initiatives focussing onICT disposalsee next section on life cyle phases) have most
frequently considerednon-energy resource depletioas an environmental impact category.

Land use

Land use describes impacts made on the environment through land occupation and
transformation, leading to a reduction of available soil ad localised surfaces (Scholz, 2007). This
especially includes the reduction of land surfaces caused by waste. ICTs can have direct effects on
land use when, for instance, ICT equipments are beirdjsposed af leading to the occurrence of
electronic waste (e-waste). Most governments targetingand usehave done so in connection with
ICT disposa(see next section on life cycle phases).

Data centre facilities occupy large areas which can reach more than 3000 square feet
(around 28 000 square meters) perfacility (Brodkin, 2007). However, additional land use can be
reduced thanks to virtualisation techniques substituting physical servers with software applications
simulating those servers. As multiple virtualised servers can be run on a single physical rmate,
there is less need for building new data centre facilities. Yet, no government has targeted reducing
land use explicitly, even though they are encouraging virtualisation.

Water use

Water consumed by the ICT sector can be significant. AimosbQ0 kg are used, for instance, for
the production of a single PC (Williams2003). The ICT sector is estimated to be one of the six most
water-consuming industries and water consumption in the semiconductor industry in Chinese
Taipei has increased from nearby 10000 tons a day in 2002 to over 15@00 tons a day in 2006
(Lin et al., 2006). In some regions, the semiconductor industry has had problems getting additional
water needed for expanding production or building new fabrication plants (Donovan, 2002).

9 Resource depletion (as well as land and water usepn also become a security issue. According to the
51 EOAA . AOETT O %l OEOITTAT O 001 COAIT A j5.%0qh OA& O
O0i 1T AOOOAT OAOI OOAAGG j5. %Oh ¢nmnmwds &1 O AgAi pi A

lithium, which are essential for the manufacturing of many ICT devices.g. mobile phones and
battery technologies), have originated from conflict regions such as the eastern Democratic Republic
of Congo (GlobaWitness, 2009; Prendergast2009).
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Despite water scarcity and water management being one (underestimated) major
environmental problem in the future (Harvey,2008), few governments have considered direct or
enabling effects of ICTs orwater use Hungary, for instance, is developing and harmonisinds
databases for involving and informing the public in the implementation of the Water Framework
Directive (WFD).

Life cycle phases

Environmental impacts occur during the use of ICTs, but higher environmental impacts often
occur before and after the use Ipase, and environmental impacts need to be considered along the
Al i bl AGA T EEZA AUAI A8 &1 O ET OOAT AAh ' OAAT ET OOA
commercial PCs in 2005 were estimated to be 4.18 Mt €@ year in themanufacturing phasé°, 172
Mt CQ a year in theuse phaseand 0.004 Mt C®a year in thedisposal phasd€California Energy
Commission, 2005). See also thengoing OECD work orReducing Environmental Impacts in the Life
Cycle of ICT Goods

The life cycle is used to structure bottpolicies and programmes aiming at direcand enabling
effects of ICTs. As can be seenhigure 5, governments are focussing more on use than on other life
cycle phases, whether they are considering both direct @nabling effects.

Figure 5. Number of times ! life cycle phases are targeted by governments 2
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R&D and Desigr Manufacturing Distribution Use Disposal

1. The number indicates how often initiatives or programmes have targeted an environmental impact category within each
life cycle phaseNote that for each initiative or programme a life cycle phase can be targeted 10 times at maximum, one
time for each environmental category. For example, an initiative, which targets all environmental impact categories
considered in this paper €.g.)) global warming, ii) primary energy use, iii) toxicityiv) non-energy resource depletion, v) land
use vi) water use vii) ozone layer depletionviii) biodiversity, ix) electromagnetic emissionandx) noise emissionsn the use
phase, would increase itO AT OA 01 Opmnos

2. Based on50 policies and programmes of governments in a survey &2 programmes and initiatives across22 OECD
countries plus the European Union42 initiatives of industry associations).

Direct effects

Only a minority of policies or programmes are targeting all life cycle phases of ICT goods: ICT
R&D and designiCTmanufacturing, ICTdistribution, ICTuse and ICTdisposal

All main life cycle phases

10 The manufacturing phasedoes not include transportation of ICT equipment.
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$ AT | AAmxtiod Plan for Green I&nd the Green ICT Strategyf the United Kingdom are among
the few taking all of the main life cycle phases of ICTs at least into consideration. Demknés

promoting through its Action Plan for Green IR 0$ AAOQOEOEOEAO 11 OOOOOAET A’
OOOOOAET AAT A DPOI AGAGETT 1 & )46h OOOOOAET AAT A OOA
+ ET CAGreed @T Strateggims to make Governmat ICT carbon neutral across its lifecycle by
¢ngn8 O4EEO xEI 1 AT OAO AAOAIT 1T AOOOAIT EOU AT A 00
AAAT I T TAAGETT AT A OOAT OPT OOh ET OEA 1 AT OEAAOOOAN
United Kingdom, 208).

ICT use

ICT useis the most frequently targeted life cycle phase, and most initiatives focussing on direct
effects primarily aim at reducing C@emissions and energy consumption of ICT use. TH#OE Data
Center Energy Efficiency Programf the United States, for example, aims at reducing energy
consumption of data centres. As another example, tHequipment Energy Efficienc{E3) Program of
Australia and New Zealand sets mandatory energy performance standards for the use of ICT
equipment (also see the BERGY STAR initiative of the United States).

ICT disposal

ICT disposalis another phase targeted frequently overall. However, thdisposalphaseis rarely
considered in initiatives administered centrally. This is probably because electronic waste-(gaste)
is often targeted by central government measures outside initiatives on ICT and the environment.

Japan and the EC, for instance, are not consideringvaste within their initiatives on ICT and
the environment. However* ADAT 6 O . Ax | A O Eobdl Ze Waste Scietg tAcklidg@ A ' 1
waste. The EC has adopted two directives targeting the disposal of ICTs: Thieective on the
restriction of the use of certain hazardous substances in electrical and electronic equipifiROHS)
(EC,2002a) and the Directive on waste electrical and electronic equipmeWEEE) (EC2002b) (see
ongoing OECD work oiireducing Environmental Impacts in the Life Cycle of ICT Gpods

yl AT 1 OOAOGOh OI i A ETEOEAOEOAO AEIEI¢C AO OCOARA
emphask on ICT disposal. The United Kingdom has one of the largest Government Disposal Services
| OOET OEOEAO | $3! Qh xEE A EDefénée Eduipmeiti &CBAP@DERS 28000 O | /&
The DSA is responsible for the reise, resale and recycling of ICT equment as well as other goods
such as buildings, vehicles, furniture, and textiles, across 61 government bodies. The DSA also runs
its own e-auction platform, in which government seconéhand equipment is directly sold to the
publicit$ 3 | BaGtiof platform is one of the few ICT applications aiming at thdisposal phasésee
Figure5).

Enabling effects

No governmental programme surveyed has promoted reducing the environmental impact
across the complete life cycle DICT applications outside of the ICT sector. Governments focus on
single ICT applications, which are expected to improve the environmental impact of specific life cycle
phases. ICT applications having an impact on these phase and thedistribution phase are most
frequently promoted. Fewer initiatives are promoting ICT application formanufacturing (also see

u $ 3 ! éBalxtion platform (www.edisposals.cojrhas beenawarded the E-Government Awards for 2008
Au OEA #AAETAO | £AEFEAAS ET OEA AAOAQGAX iATOBWIAAI I
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ongoing OECD work orsensors, sensor networks and the environment: Technologies, applications and
impacts).

ICT applications in the use phase

The EC,for instance, is promoting ICT applications having an impact on thase phase by
stimulating R&D on intelligent energy management solutions for buildings in its FP7 programme.
ICT applications include, for instance, smart metering, which analyses and vadises the realtime
energy consumption, helping businesses and households to increase their energy efficiency.

ICT applications in the distribution phase

Regarding the distribution phase, the Korea Communications Commission (KQ@GQ8) is
promoting Intelligent Transportation Systems(ITS) a Global Positioning System (GP$ased
application as part of itsNew Growth Engine of the Broadcasting and Communications Industry
reduce traffic congestion. As another example, the EC is promoting intelligent enerdistribution
networks through its Intelligent Energy- Europe(IEE) programme.

ICT applications in the manufacturing phase

Smart metering is also applied to improve energy generation, as examples in Australia and
Germany show. Through itsSolar Cities Prgram, Australia is applying smart metering for improving
iTTEOI OET ¢ AT A &£ OAAAOOEI ¢ 1T &£ ET OOAETIT AOS AT AOCL
optimise energy generation (Department of the Environment, Water, Heritage and the Arts,
Australia, 2008)." A O A1A) A@ OG E EE-Eref@yuiderdi®@d AOGET T 01 AT O' AOI Al
0 ET T &sh @itns at optimising energy supply through IGbased systems. This includes digital
interconnection of e.g.smart meters, intelligent energy management systems, arelectronic energy

markets (Federal Ministry of Economics and Technology, Germany, 2008a).

Governments have also promoted ICT applications for energy saving manufacturing of (Ron
Yy #4 q CIT 1T Bnérgy EfficdeAckpiddiathme, for instance, is part of théndustry 2015initiative of
)y OATUBO -ETEOOOU T &£ ATTTIEA $AOGATTPIATO jennyQs
production processes and enelse as well as using renewable energy sources in order to improve
energy security. Some of the reseah projects funded by the programme are focussing on ICTs.{.

the research projects led by Telecom Italia or Enel Produzione) (Fortina, 2009).
Direct effects of ICT applications

It should be noted that ICT application themselves not only generate enatdj effects, but also
have direct effects. For instance, deploying wireless sensors networks in order to reduce traffic
congestion is accompanied by an increase in I@ianufacturing, ICTdistribution, ICTusage and ICT
disposal including all the related evironmental impacts. However, no governmental initiative so far
is addressing the net impact of their promoted ICT applications.
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Focus areas

Finally, focus areas of governments can be identified by classifying policy and programme
objectives according to the criteria life cycle phaseand environmental impact category
simultaneously (seeFigure 6 and Figure 7).

Direct effects

The high concentration of initiatives focused orenergy useand global warming during the use
phaseof ICTs is clearly seen (Figuré, see alsd-igure 4 and Figure 5). Toxicity, non-energy resource
depletion andland ue are primarily in the disposal phasef ICTs. There are also areas of modest
concentration of initiatives (e.g.direct effects of ICTs onglobal warming, energy useand toxicity
during ICT manufacturingd8 -1 OO0 OOOEEET Ch ET x A@ith ahinitigtices @B.A 1 AO«
biodiversity, ozone layer depletiorand water useduring ICT R&D and desighlCTmanufacturing and
ICT distribution) (see upper left corner in Figure 6).

Enabling effects

The high concentration of initiatives consideringenergy ug and global warming during the
manufacturing, the distribution and the use phaseoutside the ICT sector can also be observed
(Figure 7, see alsoFigure 4 and Figure 5). Figure 7 also confirms that initiatives have not considered
other areas for ICT applications to be promoted, despite the need for ICT applications in these areas
(e.g.water consumptionduring manufacturing).
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Figure 6. Number of government programmes focussing on direct effects

1 of ICTs by life cycle
phase and environmental impact category 2
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1. Direct effects of ICTs: Initiatives focussing on environmental impacts produced by ICTs themselves

2. Based onb0 policies and programmes of governments in a survey &2 programmes and initiatives across22 OECD
countries plus the European Union42 initiatives of industry associations).

Figure 7. Number of government programmes focussing on enabling effects ! of ICTs by life
cycle phase and environmental impact category 2
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1. Enabling effects of ICTs: Initiatives focussing on reducing environmental impacts by using ICT applications.

2. Based on50 policies and programmes of governments in a survey &2 programmes and initiatives across22 OECD
countries plus the European Uran (42 initiatives of industry associations).
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Measurement and evaluation

Monitoring government policies and evaluating their outcomes are important for policy
accountability and success. This necessitates linking policy objectives to measurable output targets
and defining indicators to monitor inputs and evaluate outputs (see OECD and Eurostat99).

Objectives and targets

All governments have formulated objectives for their initiatives, but onlyl7 of 50 government
initiatives have measurable targets. As mentioned above, reduech of global warming and increasing
energy efficiency are targeted most frequently. Initiatives in which targets are defined have most
frequently used CQ emissionand energy costss an indicator.

&1 O AGAIT biGkdn ITrinkiatidehad &s a targethe reduction of national CQ emissions
by at least 50% by 2050. The United Kingdom through it&reen ICT Strategys targeting the
reduction of GHG produced by the central government office estate by at least 30% by 2020 and by
60% or more by 2050. DenmakE 8AGtion Plan for Green ITas targeted the reduction of electricity
costs for public administration by DKK150 million over a three-year period.

Policy assessment and evaluation

Only a minority of government policies have formalised assessment and evation (10 of 50
programmes). In the United Kingdom the CIO/CTO Council has develope@Geeen ICT Scorecarfdr
AAT AEI AOEET ¢ O1 OCAT EOAOET T Al AAEAOE lergyOéfficiebecy,]| EAUR
I AAATT ET ¢ AT A AE Gliedn @A bBt@egisde@oxBA 00 1T £ OEA

Box 5. The Green ICT Scorecard

The Green ICT Scorecard is an instrument used by organisations for benchmarking the environmen
impact of their ICTs. The current version was developed in 2008 in conjunction with the CIO/CTO Coun
of the United Kingdom. Best practices of the UK Ministry of Defence were integrated within the scoreca
The scorecard is based on a collectiorf green ICT-related questions (currently 301 questions), which are
structured in three different categories:

I The first category of questions aims at determining thesustainable development and corporate
social responsibility of organisations. It includes questios on, for example, the sustainability of

buildings, corporate sponsorship of §AAT ET EOEAOEOAOR 1 O OEA ATl
as the EC directive on Waste Electrical and Electronic Equipment (WEEE).

T The second category is related taechnology optimisation within organisations. It includes
guestions on power consumption per end user, Power Usage Efficiency (PUE) of data centres, or
ratio of ICT staff to PC userdechnology optimisation has the highest weight within the scorecard.

T TheOEEOA AT A 1 AOGO AAOACT Grien IET fotdibsh IGinciudes quedtiprs foritice
usage of environmental impat assessment of ICT equipment,rgen ICT procurement practices, ang
Waste Management.

All answers are weighted depending on quegin categories and aggregated to a single value, which is thg
compared with the values of other organisations in the database. The scorecard thus shows how gre
organisations are in comparison to each other, and helps identify strengths and weakises ingreen ICT
strategies and their implementation.

Source Cabinet Office of the United Kingdom (2008); Gartner Consulting, (2008).

©OECD 2009



30 Z TOWARDS GREEN ICTRATEGIES: ASSESSIRGLICIES AND PROGRMES ON ICT AND THEN®IRONMENT

R&D and innovation

Most governments envisioning R&D activities have published their R&D budget related to their
initiatives (9 of the I5ET EQEAOEOAO xEOE A ooch ITHhOEcQds Addicated 8 * AD
JPY3 billion (fiscal year 2008) for its three main research pillars on geen IT, which are networks
(JPY1 283 million), data centres (JP¥09 million), and large OLED (JP868 million) (see Box3).
However, no governmentalgreen ICT initiative surveyed so far,has published any indicators

measuring the impacts or success of thegreen ICT related R&D policies.
ICT diffusion and usage

The diffusion of ICT applicationsto households seems to be better monitored and evaluated by
governments. Seven ofiine initiatives envisioning ICT diffusion to individuals and households have
defined hard targets and iive of nine have established a monitoring and evaluation process. This is
probably becausethe diffusion to households still is in an experimental stage in the majority of cases
and governments are planning to scale up the experimental results (see O A1 ANorkfEvD

programmeh | O O Gdleh CiteARoGramand the FP7 ICT Work Programme ttie EC).

The provision of best cases and measuring tools to businesses does not seem to be monitored
and evaluated by government. Governments, however, are monitoring the number of products and
services using their eco labels, which enable them to estimait OEAEO EiI PAAOO | OAA
STAR label). However, eco label initiatives have rarely defined measurable targets.

Green IT-related skill and education
No governmental initiative surveyed so far is monitoring and evaluating their policies on
environmental-related ICT skills and education. This may be because evaluating policies on

environmental related ICT skills and education is difficult. First, a lorterm evaluation would be
necessary and, second, indicators measuring environmental awareness ardidiflt to develop.
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INDUSTRY ASSOCIATIOMNNITIATIVES

Industry associations and industry consortia are major developers of largscale initiatives on
ICT and the environment. These industry initiatives have the potential to reduce ¢henvironmental
impact of large parts of the ICT sector. Industry associations differ in the type of their members, and
therefore in their programmes and objectives and overall impacts.

Sector specific, cross-sector and standards associations

Three different types of industry associations have been identified as having established large
scale initiatives on ICT and the environmentSector specifiendustry associations, which only include
companies within a specific sector. Examples are the Consumer Elaxtics Association (CEA), the
European Telecommunications Network Operators' association (ETNO), or the Silicon Valley
Leadership Group. Industry associations can be international like ETNO or national like CEA.

The second type of industry associations areon-sector specifiendustry associations, consisting
of companies across multiple sectors, which have mainly come together to establish their initiative
on ICT and the environment. Some examples are the Climate Savers Computing Initiatives, the Green
Grid and the Global eSustainability Initiative (GeSl). Most norsector specific industry associations
are operating globally.

The third and last type of industry associations have been established to promote
standardisation among members. Examples are the Adhce for Telecommunications Industry
Solutions (ATIS), The European Telecommunications Standards Institute (ETSI), and the Institute of
Electrical and Electronics Engineers (IEEE).

3T A ETAOOOOU AOOTI AEAOCEIT T 068 ET EOCEAGshDAMh EAOA

governments. The Green IT Promotion Council, for instance, was initiated by METI in-@oeration
with several Japanese industry associations in the ICT sectérAnother example is the web portal
www.ITK-beschaffung.dethat has been established n partnership between the German Federal
Ministry for the Environment, Nature Conservation and Nuclear Safety, the German Federal
Environment Agency and the German Association for Information Technology, Telecommunications
and New Media (BITKOM).

Programme s

innovation, green ICT and ICT applicatiordiffusion, and ICT value chain optimisation in order to

12 The Green IT Promotion Council includes the following industry associations: Japan Electronics and
Information Technology Industries Association (JETA); Japan Electrical Manufacturers' Association
(JEMA); Japan Electric Measuring Instruments Manufacturers' Association (JEMIMA);
Communications and Information network Association of Japan (CIAJ); Japan Business Machine and
Information System Industries Association (JBMIA); Japan Information Technology Services Industry
Association (JISA) and Japan Users Assat@n of Information Systems (JUSA).
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fulfil their environmental objectives. Figure 8 lists main business activity areas and the number of
industry associations envisioning those areas by type of effects.

Figure 8. Number of initiatives of industry associations by business activity area and type  of
effect?

0] 5 10 15 20 25

R&D and innovation
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Design of resource efficient ICT goods

Green ICT and ICT applications diffusion
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Energy efficient data centres

Green ICT procurement

ICT applications to members
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1. Based or42 initiatives of industry associations in a survey o®2 policies and initiatives across22 OECD countries plus
the European Union 60 policies of governments).

Note:Direct effects of ICTs: Initiatives focussing on environmental impacts produced by ICTs themselves.
Enabling effects of ICTs: Initiatives focussing on redicing environmental impacts by using ICT applications.

Encouraging R&D and innovation

As energy and material efficiency become more important purchase criteria, producers of ICT
goods are motivated to increase the energy and material efficiency of their gulucts and services.
Regulation and Corporate Social Responsibility (CSR) are other factors, which also motivate
increasing energy and material efficiency.

Innovation support

Innovation support is one of the most frequent activities of industry association Twenty of 42
industry associations are stimulating innovation among their members, strengthening eoperation
and exchange of information and knowledge between their members.

For instance, Intellect through itsConsumer Electronics Energy Efficiency Grdapidentifying
best low carbon technologies among its members and promoting their development. As another
example, the Energy Efficiency InteOperator Collaboration Group (EE IOC@ sharing information
IT OAT AOCU AOEOEAAI EOOOAOGO 1T &£ )#4 ANOCEDI AT O AT A
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Design of resourcefficient ICT goods

Product design is an essential stage of production for improving energy and material efficiency
of ICTs. This also includes R&D on ergy and material efficient ICTs and ICT component§ourteen
of 42 initiatives of industry associations are promoting the design of resource efficient ICTs and
components.

For instance,members of theClimate Savers Computing Initiatves AOA O1 AT 11 EO Ol
DOl AOGAOO OEAO 1 AAO 10 AgAAAA OEA )T EOEAOEOAGSO
workstation computers, the Program Criteria equal the ENERGY STAR 4.0 specificationke
European Information and Communication Technology Industry Association (EICTA), as another
AgAi b1 Ah EO POIT i1 OET¢c OEA OEI OACOAOQEIT 1 &£ Al OEOI
design with the aim of reducing all relevant potential environmetal impacts over its entire life
AUAIT Ao s

Increasing diffusion of green ICTsand ICT applications

Industry associations have acknowledged the potential of saving energy costs throughout their
sector, and are increasing the diffusion and usage of botfreen ICTs and ICT applications for
reducing environmental impacts. This includes Green ICT standards and labels, Green procurement,
and ICT applications such as energy saving tools as well as telerking applications for reducing
travelling.

Green ICT standasland labels

One continuing barrier togreen ICT is the lack of standardised instruments for monitoring and
evaluating energy cost of ICTs (ID2008; Wikberg,2008). Instruments can consist of ecdabels,
which indicate energy and material efficiency of ITs (see Boxes 4 and 6) or measurement and
accounting tools.

Eighteen of 42 industry associations are promotinggreen ICT standards and labels, including
measurement and accounting toolsas well as guidelines used for improving the accountability of
energy costs. GeSl, for instance, is developing a reporting guideline within itaulti-stakeholder task
force.
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Box 6. Eco labels established by non -government organisations

More eco labels have been established by industry associations or by single companies and-puaofit
organisations than by governments aloneThe following describes some eco labelsstablished by the
private sector:

80-Plus is an initiative established in 2004 byEcos, a US consulting company. dlus certifies energy
efficient Power Supply Units (PSUSs). It requires PSUs to have a minimum efficiency rate of 80% at 2
50% and 100% load rate. This means, at a load rate of 20%, 50% ah@0%, 20% at maximum of the
power consumed by PSUs is wasted. In 2008, Bronze, Silver, and GoldP8@s were introduced to
distinguish between various levels of efficiency. Thirtyeight companies used 8€Plus for labelling their
PSUs in 2007.

The Electronic Product Environmental Assessment Tool (EPEAT) is a system for supporting gree
procurement of desktop computers, notebooks and computer displays. It was developed in 2007

compliance with the IEEE 1680 2006 standard by the Zero Waste Alliancea non-profit organisation

including universities, government and industry. EPEAT is based on environmental criteria includin
OOAAOAOQGET T TAIT EI ET AGETT 1T &£ AT OEOT 11 AT OAI Ibiodegbalidbl®d
i AOAOEAT h AT AOCOD®I AEAB IAIUIAGC A& BREAT aB& differérsiates Eetivdel
three quality tiers, EPEATBronze, Silver, and Gold, depending on the fulfilment of optional criteria.
The PC Green Labelx AO AAOAT T PAA ET c¢nmnt AU * Asméal id 10 dedeatop
principles to reduce reuseandrecyclej 02 0qQ T £ AT i BOOAOO AT A AT i bOO/
Al O 00TTTOEIT T&£ %EEAAOEOA 50EI EUAOCETT 1T &£ 2A0
Design, Manufacturing, Useand Disposal, and also focuses on the energy efficiency of computers &
computer displays.

TCO Certification for ICT and office equipment has been established by TCO Development, a-poofit

organisation of the Swedish Confederation of Professional Engyees. TCO Certification was firs
ET1 001 AGAAA ET powwc j4#/8wcq A O AROOEAUET C 11 x
available for a wide range of ICT and office equipment, for instancE AAAOA OO | 4#1/ 6 my
i A#/ OAQGEOGT B AT I POOAOO | 4#/ xoffice @imitude (TORA)| dndinbbilg pAdkds
j 4#/ 8npqs8 "AOEAAO AT Aocu AEEEAEAT AU AT A Al QEOI
criteria.

Energy efficient data centres

Data centres hae shown to be one of the most energy hungry ICT applications. As the quantity
of data to be stored and managed is continuing to increase dramatically, more data centres will be
used in the future (Chaize, 2008; Hasson, 2009; Brodkin, 2009ix of 42 initiatives of industry
associations have focussed their activities on improving data centres in terms of energy efficiency.

As well as the consolidation of physical servers through virtuadation, industry association are
promoting the optimisation of power supply and cooling systems within data centre facilities. For
instance, the Telecommunications Infrastructure Standard for Data Centersof the
Telecommunications Industry Association (TIA specifies standards for data centre facilities,
ET Al OAET ¢ OOEOA OPAAA AT A 1 AUI O6Oh AAAITET Ch OEAOA
new project, Addendum & xEI 1 Al O ET Al OAA xEAAO OATCAO T &£ O

lowerpox AO AT 1 O00i POEIT AT A OAAOAEIC 1 &£/ (AAOGEI Ch 6A1TO
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Green ICT procurement

Green procurement is another activity increasing the diffusion ofreen ICTs. It encompasses
the purchase of recyclable, reusable, and energy effickeoomponents, which are necessary for the
production of energy and material efficient products. Additionally, green procurement is available
for households.Five of 42 initiatives are promoting green ICT procurement.

The Consgmer Ele~ct[onicsA Ass~oci§1tion (CEA)J ~fc~)r ) instance~, [lg_s Qeveloped a Werite
i T U OAAT il AAOOIT wEAAS T HTIqhOAEROAALNOO AA OACEOOAOAA
at supporting the purchase of energy effient ICT products by households and businesses.

ICT applications to members

Three of 42 initiatives of industry associations are also encouraging the use gfeen ICT by
their members. This includes energy saving tools such as power management applications, but also
changing the organisation of work and production through applications such as telgorking and
tele-conferencing.

The Climate Savers Computing Initiativedor instance, stiplate the use of improved power
management applications on personal computers for all members. ICT Norway, as another example,
is proposing teleworking applications to all its members in order to reduce travelling.

Some industry associations such as th€EA are also promoting applications focussing olCT
disposaB 4 EA #%! EO DOl OEAEITC A xAA OAOOGEAA AAIITAA
AAT 00 OEA T AAOAOGO 11T AAl OAAUAI AO8 #%! EIT OEOAO A
website, i T OAAO O1T OAOAT A ¢#8Y AO AT OEOI 11 AT OAT 1T U AEOEA

Optimising ICT value chains

Industry association are also focussing on increasing efficiency throughout their value chain, in
order to reduce the ecological footprint of the ICT sectoNine of 42 initiatives are therefore aming
optimising ICT supply chains, as well as production and distribution networks in terms of energy
consumption.

The Green IT projecbf the Norwegian ICT industry association, for instance, is promoting joint
transportation of goods in order to reducetransport costs. As another example, th¥oluntary Action
Plan on Global Warming Preventionf the Liaison Group of Japanese Electrical and Electronic
Industries for Global Warning Prevention encourages improving production capacity in order to
reduce CQemissions per basic unit of production.

Main objectives

Industry associations through their programmes presented above have targeted several
objectives, which differ significantly. Those objectives are analysed using the following criteri@ype
of effe¢, environmental impact categoryandlife cycle phases
Direct effects and enabling effects

As is the case with governmental initiatives, industry association initiative can be divided into

three main groups regarding the focus of their programmes. Theréit group of initiatives is mainly
focussing on direct effects of ICTs2{ of 42 initiatives). The next large group is focussing on both
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direct and enabling effects of ICTs1@ of 42 initiatives). Only a minority of initiatives focus on
enabling effects (sedrigure 9).

Figure 9. Number of initiatives of in dustry associations by type of effect 1
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1. Based or42 initiatives of industry associations in a survey of92 policies and initiatives across22 OECD countries plus
the European Union 60 policies of governments).

Note:Direct effects of ICTs: Initiatives focussing on environmental impacts produced by ICTs themselves.
Enabling effects of ICTs: Initiatives focussing on reducing environmental impacts by using ICT applications.

For example the EICTA, the Korean Telecommunications Technology Association (TTA) and the
Silicon Valley Leadership Group are focussing on direct effects of ICTs. EICTA, thlolts
Environment Policy GrougdEPG) is identifying and promoting best practice lowcarbon ICTs and
accelerating their development and implementation between its members. TTA is promoting
standards for mobile telephone chargers including enaf-life management. The Silicon Valley
Leadership Group through itsClean & Green Energy Action Plenencouraging the increase of energy
efficient data centres.

In contrast, the Global eSustainability Initiative (GeSlI, 2008) and the UK Centre for Economic
and Environmental Development (UK CEED) are industry associations considering reducidgect
and enabling impactsof ICTs. GeSl is promoting sustainable development in the ICT sector. This
includes, forexample, the promotion of programmes to reuse and recycle ICdquipment, as well as
the promotion of ICT applications such as3martobuildings and @martdtransportation systems. UK
CEED through its SustainIT initiative is also promoting the development and usage of ICT
applications for sustainable development inclding green ICTs. ICT Norway is promoting joint
transportation of goods in order to reduce energy costs of its members, as well as encouraging the
usage of teleworking applications.

Among the few industry association initiatives considering enabling effest of ICTs (5
initiatives), software for energy optimisation has most frequently been promagd (5 of 15 industry
association initiatives), followed by Gmartd transportation, Gmartd grids (including Gmartd
metering), and environmental information systems. GBmartd buildings and Gmartdé engines
(including Gmartdémanufacturing facilities) have been promoted in fewer cases (sdégure 10).
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Figure 10. Industry association initiatives considering the enabling  effects of ICTst by ICT
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1. Based or42 initiatives of industry associations in a survey of92 policies and initiatives across22 OECD countries plus
the European Union 60 policies of governments).

2.Enabling effects of ICTs: Initiatives focussing on reducing environmental impacts by using ICT applications.
Environmental impact catego ries

As is the case for governments, industry associatiorand consortiahave mainly focused their
initiatives on reducing the direct effects of ICTon global warming and primary energy use(see
Error! Not a valid bookmark self -reference.). Toxic waste has most frequently been targeted by
eco label initiatives, as is the case with government©ther environmental impact categories have
rarely been targeted, although industry associations through their initiatives mgahave an impact on
those categories as well (see the impact of virtualisation on land use described in the section on
government initiatives).

Figure 11. Number of times ! environmental impact categories have been targeted by indus try
associations2
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1. The number indicates how often initiatives or programmes have targeted an environmental impact category during the
complete life cycle. Note that, for each initiative or programme, an environmental impact category could have been
targeted five times at maximum, once for each life cycle phase. For examplglabal warmingis targeted by an initiative in
the R&D and desigrmanufacturing, distribution, useand disposalphases, it will in increase the value foglobal warming to

O v aus befer reflecting the impact of the initiative onglobal warmingthroughout the entire life cycle.

2. Based oM?2 initiatives of industry associations in a survey oB2 policies andinitiatives across 22 OECD countries plus
the European Union 60 government policies).

08 O/ OEAOOS6 ET Al OAAOG Al AAOGOT 1 Agci AGEA AT A 11T EOA Ai EOGOEIT 08
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Note:Direct effects of ICTs: Initiatives focussing on environmental impacts produced by ICTs themselves.
Enabling effects of ICTs: Initiatives focussing on reducing environmental impacts by using ICT applications.

Primary energy use

Industry associations have most frequentiytargeted the reduction of ICT related energy usage
within their initiatives. This goes hand in hand with their effort to increase energy efficiency. Here
again the reduction of primary energy use appears to be driven mainly by the high energy costs in
the past.

The objective of theGreen GrilET EQEAQOEOAR A O E1 Gaénhid Adddis attO Ol
i AOOEAOGOHh xEEAE xEI 1l AA OOGAA O1 ET AOHikiéndSenter AOCU
initiative, as another example, is an internationatonsortium co-ordinated by the Austrian Energy
Agency and including companies such as IBM and SUN, which aims at demonstrating the energy

saving potential due to efficient server technology.
Global warming

Most industry associations targeting direct effed of ICTs orenergy useare also considering the
direct effects of ICTs orglobal warming explicitly (24 of 30 initiatives focussing on primary energy
use). The objective of theClimate Savers Computing Initiativegor instance, is to reduce globaCQ
emissions from the operation of computers by 54 million tons per year by 2010. It thus expects that
members will save a total of USB.5billion in energy costs. As another example, the GSMA
Development Fund through itsGreen Power for Mobil€GPM) initiative aims at reducing the need for
diesel consumption for powering offgrid base stations, for instance, by using renewable energy
sources. This is expected to reducEQ emissions.

The reduction of global warming and primary energy useseem to be motivated ) &AE Oi 08
consideration for CSR, in addition to the high energy prices in recent years. ETNO, for instance, has
formulated the Sustainability Charter of the European Telecommunications Network Operators'
Associationjn which signatory members (21 of43mé AAOOQq AT i 1T EO O OEA 00O
DOl AOAOO AT A OAOOEAAO xEOE OECI EEZEAAT O AT GEOITI
CSR.

Life cycle phases

The life cycle approach is used in order to structure both programmes aiming at direand
enabling effects of ICTsLike governmental initiatives, industry associations are focussing more on
some specific phases of the life cycle than on others, independent of whether they are considering
direct or enabling effects. As can be seen Figure 12, industry associations have most frequently
targeted the direct effects of ICTs during theise phaseand the disposal phasewhile the enabling
effectsof ICTs have rarely been considered along the compleiélcycle.
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Figure 12. Number of times 1 life cycle phases have been targeted by industry associations 2
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1. The number indicates how often initiatives or programmes have targeted an environmental impact category within each
life cyde phase. Note that for each initiative or programme a life cycle phase can be targeted 10 times at maximum, one
time for each environmental category. For example, an initiative, which targets all environmental impact categories
considered in this paper €.g.(i) global warming,(ii) primary energy use(iii) toxicity, (iv) non-energy resource depletiorfy)

land use (vi) water use (vii) ozone layer depletion(viii) biodiversity, (ix) electromagnetic emissionsand (x)noise emissions
intheuse phasgx T 01 A ET AOAAOA EOO OAI BGA O1 Opméds

2. Based o2 initiatives of industry associations in a suvey of 92 policies and initiatives across22 OECD countries plus
the European Union 60 policies of governments).

Note:Direct effects of ICTs: Initiatives focussing on environmental impacts produced by ICTs themselves.
Enabling effects of ICTs: Initiatives focussing on reducing environmental impacts by using ICT applications.

Direct effects
All main life cycle phases

A minority of industry associations are considering the complete life cycle of ICTs within their
initiatives. The Environment Policy GrougEPQ of the European Information and Communication
4AAETTITITCU YT AOGOOOU I 001 AEAOQCEIT 1 j %) #4! Qh £l O
considerations at the stage of product design with the aim of reducing all relevant potential
environmental impacts over itO AT OEOA 1 BvaldntanA Blcldn Rlarson GIELAI Warming

Preventionof the Liaison Group of Japanese Electrical and Electronic Industries for Global Warning

00AOGAT OET T AT OEOGETT O OAT 1T OEAAOEIT C All OOACAO 1T £ C
ICT usage
ICTusage O OEA 1 EZA AUAI A PEAOGA 11060 MEOANOAT 61 U O/

Members of theClimate Savers Computing Initiativesuch as the Intel Corporation, Google, Dell, and

EDS) commit to (i) develop products that meet or exceed the ENERGSTAR 4.0 criteria; (ii)
DOOAEA Oeﬁ:ﬁm@@ EyStEms for a majority of [their] corporate personal computer and volume
OAOOAO AT i DOOAOOG N -ubdrsfabojit Ehe Bedefitdok éndrdedidient @dknipuiers and
power-management tools forbusi AOOG AT A ET T A OOGA68 111 OET OA AT I
the use phasef ICTs.
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ICT disposal

ICT disposalhas also been considered frequently within initiatives of industry associations.
GeSl, for instance, is working with theMobile Phone Partneship Initiative (MPPI, Basel
Convention,2003), in order to reduce the environmental impact of mobile phones at their endf-
life. Environmentally sound management of used and discarded mobile phones is being promoted.
However, most initiatives targeting ICT disposalas an objective are eco label initiatives like the
Electronic Product Environmental Assessment TEOPEAT) (see BoX).

Enabling effects
i ETAOOOOU AOOTI AEAOCET T80 ETI EOEAOEOA EAO POT I T
impact across the complete life cycle. The few initiatives considering ICT applications mostly focus
on specific life cycle phases. Thmanufacturing phase,distribution phase andusephase have most
frequently been promoted, as is the case with government initiative

For instance, the Gridwise Architecture Councilin the United States is promoting
communications architecture and standards, which would enable the use of smart grids
(manufacturing phase). In its current report, GeSl (2008) has highlighted a wide ramg of
applications, which could save ca. 7.8 gigatonne 6Q emissions.®martd motor systems, @martd
buildings, and@smar'gogrlds are examples for ICT applications targeting thesephase within non-ICT
sectors. In addition,@martologistics are targeting the distribution phase.

Focus areas

Finally, by classifying programme objectives according to the criteridife cycle phaseand
environmental impact categorysimultaneously, areas in which industry associations are focussing
can be identified dependingon whether they are considering direct or enabling effects of ICTs (see
Figure 13 and Figure 14).

Direct effects

As with governments, a high concentration of initiatives ensidering energy useand global
warming during the use phaseof ICTs can be observed (compar€igure 13 with Environmental
impact categaies

As is the case for governments, industry associatiorend consortiahave mainly focused their
initiatives on reducing the direct effects of ICTon global warming and primary energy use(see
Error! Not a valid bookmark self -reference.). Toxic waste has most frequently been targeted by
eco label initiatives, as is the case with government©ther environmental impact categories have
rarely been targeted, although industry associations through their initiatives mya have an impact on
those categories as well (see the impact of virtualisation on land use described in the section on
government initiatives).

Figure 11 and Figure 12). Toxicity, non-energy resource depletigrandland use also show up as
primarily related with the disposal phasef ICTs Areas of low concentration of initiatives €.g.direct
effects of ICTs omglobal warming, energy useand toxicity during ICT manufacturing) can also be
I AGAOOGAAR AO xAl1l AO A 1 AOGQADbidikdrsBy@nd dvateA @ddiring< EOE 1
ICTR&D and designlCTmanufacturing and ICTdistribution) (see upper left corner inFigure 13).
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Enabling effects
As already shown inEnvironmental impact categaies

As is the case for governments, industry associatiorand consortiahave mainly focused their
initiatives on reducing the direct effects of ICTon global warming and primary energy use(see
Error! Not a valid bookmark self -reference.). Toxic waste has most frequently been targeted by
eco label initiatives, as is the case with government©ther environmental impact categories have
rarely been targeted, although industry associations through their initiatives mya have an impact on

those categories as well (see the impact of virtualisation on land use described in the section on
government initiatives).

Figure 11 and Figure 12, industry associations have barely considered the enabling effects of
ICTs. Moreover, as is thease for government initiatives, those few industry associations considering

enabling effects mainly concentrate orenergy useand global warming during the manufacturing,
distribution and usephases (sed-igure 14).

Figure 13. Number of initiatives of industry associations focussing on direct effects 1 of ICTs by
life cycle phase and environmental impact category 2
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1. Direct effects of ICTs: Initiatives focussing on environmental impacts pitaced by ICTs themselves.

2. Based oM?2 initiatives of industry associations in a survey oB2 policies and initiatives across22 OECD countries plus
the European Union 60 policies of governments).
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Figure 14. Number of initiatives of industry associations focussing on enabling effects 1 of ICTs
by life cycle phase and environ mental impact category 2

1. Enabling effects of ICTs: Initiatives focussing on reducing environmental impacts by using ICT applications.

2. Based oM?2 initiatives of industry associations in a survey oB2 policies and initiatives across22 OECD countries pis
the European Union 60 policies of governments).

Measurement and evaluation

Monitoring indOOOOU AOOT AEAOET 1T 06 BOI COAiIi T AOG AT A AOGAI O
for industry associations as for governments. However, only a minority of industry association
initiatives surveyed so far have defined measurable targets within their initiative. Measurable

indicators for monitoring the programmes and measuring their outputs are rarely available.

Nevertheless, there are an increasing number of initiatives measuring energy efficiency
improvements or accounting for energy costs of ICTs. Example®& ' AwdplydGhain Working
Groupj 3#7' Qh xEEAE EO AAOGAIT T PEIC A OOGAOG 1 &£ OIT10 A
00PpPI U AEAET AT A O1 AEAl AT OPl OAOA OAODPI T OGEAEI EO
example isthe Green Gridnitiatve OEAO EO AAGRATICEEAC 1GOGA® AT A 1 ADC
for the development of energy efficient standards and processes within data centres.

Finally, this analysis on initiatives of industry associations indicates thagreen ICT strategies
may beweakly implemented within companies as well. This trend is confirmed by recent surveys,
such as the survey for theGreen IT Inde® of the Swedish IT and Telecom Industries (also see
Ceres2008; Socitm,2007). According to this survey, 50% of the nearly 000 CIOs in both the
private and public sectors in Sweden have integratedreen ICT as part of their environmental
strategy. However, only 4% of those CIOs integratingreen ICT fully comply with their own
strategies, 34% said they comply quite well, and0% admitted to comply only to a certain extent or

13 The Green IT Indexis based on a survegf nearly 1 000 Swedish private and public sector managers
onET x OEAU OAA )4860 AT OEOITI Al OA1 EIDPAAO AT A EI x (
index measures (i) insight and awareness of Green IT, (ii) action plans, policies and strategies, (iii)
implementation and realisation, and (iv) follow up and evaluation.
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