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6.1 Summary

This document is a review of the current work on ICTs and climate change being undertaken by standards development organizations and other domain oriented bodies. These bodies are Standardization bodies but not only: they can be academic institutions (as Universities), NGOs and other type of bodies. Their main orientation is not limited to standards elaboration but can also cover labelling, methodologies and connected activities.
It collects and briefly reviews material from organizations currently working, or having already significantly contributed, with regard to the effort on the impact of ICTs on Climate Change. Based on this material, it identifies issues that are not receiving sufficient attention, or required tools and metrics that are not sufficiently well-developed which are labelled as GAPS in the text.

Some of those GAPS could be addressed through ITU-T future technical work
6.2 Scope

6.2.1 Reports on previous works inside ITU

Active in the area of climate change for well over a decade, ITU is making climate change a key priority, with strategies to reduce the environmental impact through:

· The creation of a standard methodology for calculating carbon footprint

· The promotion of of energy efficient technologies such as NGN, Future Networks, and Optical Transport Systems 

· Online vs. print publications

Harness the power of ICTs through:

· Remote collaboration 

· Intelligent transport systems

· Sensor-based networks based on RFID & telemetry

GAP: Currently, there is no study on IP sensor networks, this could be planned 

Monitor climate change by: 

· Conducting and managing studies on remote-sensing

· Providing key climate data via radio-based applications

The ITU is using ICTs to reduce emissions through paperless meetings, tele-conferencing and tele-working. It is also raising public awareness of the effects of climate change and how ICTs can address this issue.

It will assist its Member States in the use of ICTs for sustainable development and mitigation of the effects of climate change; in particular, for use of emergency telecommunications and alerting systems for disaster relief.

The activities of the radiocommunications sector (ITU-R) include the provision of interference-free spectrum for climate monitoring (used in weather forecasting) and the prediction, detection and mitigation of effects of natural disasters. Space-based active and passive sensors are used to:

· track tornadoes, hurricanes, typhoons, forest fires and the like

· monitor atmospheric composition (including GHGs)

· monitor ocean topography, sea temperature, ice distribution, etc.

Radio spectrum is then used for the dissemination of remote sensing data. It is also used to warn of impending natural disasters and to conduct any subsequent relief operations.

As the preeminent global body for standardization in the field of ICTs, ITU-T is working to limit and ultimately reduce GHG emissions by promoting the use of more energy efficient devices and networks, through the development of technical standards to limit and reduce the power requirements of ICT equipment and services. It is also working on the mitigation of climate change in other industries, for example, in the automotive sector.

The ITU has held two Symposia on ICTs and Climate Change:

· Kyoto 15-16 April 2008 

· London 17-18 June 2008

ITU participated in the United Nations Climate Change Conference held in Poznań, Poland, 1-12 December 2008 and organized two side-events:

· Towards a Low-Carbon Economy, jointly organized by ITU, ILO and UNEP on 3 December 2008. 

· ICTs and Climate Change: Finding Solutions, jointly organized by ITU, GeSI and e5 Group on 10 December 2008. 

ITU is also contributing to the effort of the UN system to “deliver as one” to address climate change and is taking the necessary steps to deepen the global understanding of the relation between ICTs and climate change.

ITU-T published a Technology Watch brief on Climate Change.

Practically, work is performed into the working structure of ITU-T that are the Study Groups since December 2007, when TSAG sent a liaison statement (TSAG LS 30) to all study groups recommending a systematic review of recommendations to take into consideration their possible implications for climate change. 

A good illustration of this action is one taken by ITU-T Study Group 15 is working on outside plant and related indoor installations, including energy efficiency.

In February 2008, Study Group 15 (optical and other transport network infrastructures) held a tutorial on power-saving. It also developed a Checklist on energy saving for standardization activities.

Considering the April 2008 Kyoto Symposium and the June 2008 London Symposium output, TSAG created the Focus Group on ICTs and Climate Change in July 2008,. It will identify, from the standardization viewpoint, the impact of ICTs on Climate Change, in particular the reduction of ICT’s own emissions over their entire lifecycle (direct impact), the mitigation that follows through the adoption of ICTs in other relevant sectors (indirect impact), and facilitate the monitoring of relevant climate parameters. 

The ITU has mainstreamed ICT and climate change issue into its regular work programme. ITU is undertaking important work on how ICTs can help prevent and avert climate change. There is a strong role for ITU in standards for energy efficiency of the ICT equipment on which our digital economy depends. As shown in the examples below, ITU has always taken the lead in setting high standards for telecommunications and ICTs.

· ICTs and Climate Change: 

· ITU background report ITU/MIC Japan Symposium on ICTs and Climate Change - Kyoto, 15-16 April 2008 http://www.itu.int/dms_pub/itu-t/oth/06/0F/T060F0000070001PDFE.pdf 

· ITU to accelerate work on ICT standards inside cars :

· ITU said it will help to push this standards work and convergence between the ICT and automotive industries with initiatives such as its FITCAR 

· ICT Regulation Toolkit:

· The ICT Regulation Toolkit, produced by infoDev and the International Telecommunication Union (ITU), is a much expanded, practical web-based update of infoDev’s popular and influential Telecommunications Regulation Handbook of 2000.  

· Report by the Secretary-General on ITU and Climate Change:

· Council Document #52, ITU’s activities on climate change

· WTPF 2009 Secretary General’s Report Section 5:

· ICTs and the Environment

Below are some references to ITU-R documents on ICT and climate change.

· Handbook "Land Mobile Handbook (including Wireless Access) - Volume 4: Intelligent Transport Systems" (see at: http://www.itu.int/publ/R-HDB-49/en)- describes the use of radio technologies for minimizing transportation distances and cost with the positive effect on environment and on the use of sensors in vehicles as an environment monitoring tool to measure air temperature, humidity, precipitation, with data sent through wireless links for weather forecasting and climate control. 

· ITU/WMO Handbook "Use of Radio Spectrum for Meteorology" (see at: http://www.itu.int/publ/R-HDB-45/en) - provides comprehensive technical information on the use of radio frequencies by meteorological systems, including meteorological satellites, radio probes, weather radars, wind profiler radars, spaceborne remote sensing, etc. The described systems and applications are part of the Global Climate Monitoring system. New version "Use of Radio Spectrum for Meteorology: Weather, Water and Climate Monitoring and Prediction" should be published soon.

· Recommendation ITU-R BO/BT.1774-1 “Use of satellite and terrestrial broadcast infrastructures for public warning, disaster mitigation and relief” and Recommendation ITU-R S.1001 “Use of systems in the fixed-satellite service in the event of natural disasters and similar emergencies for warning and relief operations” (see at: http://www.itu.int/publ/R-REC/en). These samples of Radiocommunication standards provide information on the structure of radiocommunication systems and special signals used for early warning and mitigation of negative effects of disasters initiated by climate change. 

· ITU-R Web page "Radio communications and Climate Change" - see at: http://www.itu.int/ITU-R/index.asp?category=information&rlink=climate-change&lang=en. 

Some of ITU-D’s activities in the area of climate change include:

· Report "ICTs for e-Environment-Guidelines for Developing Countries, with a Focus on Climate Change"

· The report "ICTs for e-Environment" provides an overview of the impact that ICTs have on the environment and climate change, as well as of their role in helping mankind to mitigate and adapt to these changes. The report approaches the issues from a development perspective and is based on consultations with key actors and extensive online research. The report also documents current activities and initiatives and makes a set of recommendations for strengthening the capacity of developing countries to make beneficial use of ICTs to mitigate and adapt to environmental change, including climate change. The report is available at http://www.itu.int/ITU-D/cyb/app/docs/itu-icts-for-e-environment.pdf.

· Study Group on Question 22/2: “Utilization of ICT for disaster management, resources, and active and passive space-based sensing systems as they apply to disaster and emergency relief situations”
· ITU-D’s Study Group on Question 22/2 was created in accordance to Resolution 2 of the World Telecommunication Development Conference (WTDC), held in Doha, Qatar in 2006. The Study Group on Q 22/2 aims at identifying and examining active and passive sensing system applications for their potential effect in enhancing disaster mitigation. It also studies ICTs and current and foreseeable active and passive space-based sensing operations, for the purpose of assisting affected countries with integrating their relevant products into a disaster prediction, detection and mitigation telecommunication infrastructure. One of the expected outputs of the Question is to provide administrations with information on the establishment or modernization of national or regional disaster management systems and plans.  For more information on this Study Group see http://www.itu.int/ITU-D/study_groups/index.html. More information on ITU’s work on emergency telecommunications is available at http://www.itu.int/ITU-D/emergencytelecoms/index.html.

Furthermore, ITU also settled the Dynamic Coalition on Internet and Climate Change (DCICC, see http://www.itu.int/themes/climate/dc/index.html) in 2007. The DCICC held its first ever meeting on 4 December 2008 during the Internet Governance Forum in Hyderabad. The DCICC is an open group committed to moderating the environmental impact of the Internet and to seeking new ways to embrace the power of the Internet for reducing greenhouse gas (GHG) emissions worldwide.
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6.2.2 Reports on previous works outside ITU
The work on standardization relating to climate change and ICTs is dispersed amongst many organizations, each having attempted to take strategic or tactical advantage of its established position and expertise.  Some new bodies and consortia have been created in order to address the challenges or to fill gaps in the “market”.

Table 1 provides an overview of standardization work in progress. This ranges from the development of standards for the collection of data that are used in climate models through to the labeling of products sold to the general public. Further details of the work of the various bodies are given in the subsequent sections. 

Table 1
Overview of standardization work
	Area 
	Organization

	
	International
	Others

	Policies
	UNEP and World Bank, International Energy Agency
	European Commission, OECD

	Indicators and statistics
	WMO
	OECD

	Data collection
	ISO TC 211
	IEEE SCC 40, European Commission JRC

	Environmental management
	ISO TC 207
	-

	Corporate reporting
	ISO JTC1/SC7
	Greenpeace, GHG Protocol Initiative

	Energy efficiency of equipment
	IEC, ISO, ITU-T 
	ATIS, CENELEC, Energy Star, ETSI, Energy Efficiency Inter-Operator Collaboration Group, European Commission JRC

	Energy efficiency of networks
	ITU-T
	Ethernet Alliance, Energy Efficiency Inter-Operator Collaboration Group, FTTH Council, IEEE P802.3az, TIA, European Commission JRC

	Energy efficiency of data centres
	-
	Efficient Servers, Green Grid, TIA, European Commission JRC

	Electronic waste
	-
	Basel Convention (MPPI & PACE), European Commission, TTA

	Equipment labelling
	-
	Collaborative Labelling and Appliance Standards Programme, CEN/CENELEC, Energy Star, TCO, Electronic Product Environmental Assessment Tool (EPEAT)


There is a very wide range of outputs including:

· model policies

· legally enforceable measures

· methodologies

· standards 

· voluntary codes of conduct
6.2.2.1 Academic Work

These are examples of current work being done at universities, which could possibly be looked at. It is not aimed at being a complete list.

6.2.2.1.1 
University of Jussieu Paris 7

University of Jussieu sent contribution C54.

University Jussieu Paris 7 worked out a methodology for assessing energy efficiency.  This methodology utilizes the general principles based on the limits of the thermodynamics laws as well as the practical tools to determine the energy yield of energy industries such as the oil and gas or the agrofuel industries. Its scope includes the estimation of energy consumptions of all industries such as the Information and Communication Technology to produce a good or a service. The described methodology is based on process level. It derives from raw data, the specific characteristics of the industry processing chain and from well established relationships in sciences and engineering, the indicators of energy efficiency of the industry, namely the energy consumption to obtain one unit of the final good or service. The method estimates the uncertainty on the raw data and how they propagate to the indicators. Obviously, it requires comprehensive and well defined set of raw data. The method intends also to derive the technical and fundamental parameters which govern the evolution of the indicators in existing or future contexts. This work must limit the use of arbitrary assumptions which can invalid energy analysis studies.
 CHAVANNE X. and J.-P. FRANGI, 2007. Concerning the determination of energy systems yield. C.R. Acad. Sci. DOI: 10.1016/j.crte.2007.06.004, Vol 339/8 pp 519-535
6.2.2.1.2 
University of Sussex

University of Sussex sent contribution C13, Net benefits of energy-efficiency services: a counterfactual model  

6.2.2.1.3 
University of Ghent

University of Ghent sent contribution C24, Estimating and mitigating the energy footprint of ICTs.

GAP:  It will be necessary for the ITU-T to ensure that its outreach efforts to universities and research groups includes those working on aspects of climate change related to standardisation (e.g., as one of the themes in Kaleidoscope). It should also identify centres and individuals working in this area and also new contributions to the academic literature.
6.2.2.2 Alliance for Telecommunications Industry Solutions

The Alliance for Telecommunications Industry Solutions (ATIS) is an organization based in the United States of America and accredited by the American National Standards Institute (ANSI). It works on the technical and operational issues considered most important by its members, creating interoperable, implementable, end-to-end solutions, what it terms “standards when the industry needs them and where they need them”. 

ATIS gathers not only American members but has international participation.

ATIS, through its Committee on Network Interface, Power, and Protection (NIPP), is working on a standardized assessment of equipment energy requirements. This is intended to reduce power consumption of selected equipment and the Restriction of use of Hazardous Substances (RoHS).

ATIS is aware of ITU-T Climate Change work and sent a Liaison providing the following information:

Current Initiatives – Standards Development:

The NIPP-Telecommunications Energy Efficiencies (NIPP-TEE) committee was established to produce a document or suite of documents for use by Service Providers to assess the true energy needs of equipment at time of purchase such as:

· Energy use as a function of traffic 

· Energy use as a function of environmental conditions

· Cooling Requirements

· Suitability of a product for use with renewable energy sources

· Improvements in environmental footprint through Life Cycle Assessments 

· Energy Using Products horizontal implementing measures

· Standby and off-mode definitions

· Standby and off-mode losses

To create a uniform method for measuring telecommunication equipment energy consumption (power), as well as establishing efficiency metrics and reporting methods, the ATIS NIPP is working on a series of documents of which three documents will be released shortly. Once finalized, these documents will be made available to the FG-ICT&CC: 
· NIPP-TEE-2008-028R2: Energy Efficiency For Telecommunication Equipment: Methodology For Measurement and Reporting General Requirements (Baseline Document)

· NIPP-TEE-2008-036R2: Energy Efficiency For Telecommunication Equipment: Methodology For Measurement and Reporting Server Requirements
· NIPP-TEE-2008-031R4: Energy Efficiency For Telecommunication Equipment: Methodology for Measurement and Reporting Transport Requirements
Subsequent documents in the NIPP’s series of documents, planned for release over time, will cover other network and consumer equipment and devices including, but not limited to, core network routers and switches, outside plant equipment, gateways, set-top-boxes and other CE devices, and power systems.  

The TEE approach is to classify products inside functional groups by their position in a network, and definition of TEER as maximum demonstrated throughput divided by weighted power with max weight on a utilization level at representative utilization for the position in a network. This metric will promote design of energy efficient products at expected in real deployment levels of traffic.

Its Energy Reporting Metrics (ERM) Ad Hoc Committee is developing measures to compare product energy use for equipment purchase and network planning decisions.

In addition, NIPP is working on a methodology to evaluate effect of energy saving features, like an ability to shut down ports or blades in a system.
ATIS held a Green Workshop in late July 2008.

Key Words:  Energy Efficiency ; Equipments ; Measurements ; Methodology ; Standardization ; Telecommunications; Power Modes; Renewable energy Sources
6.2.2.3 American Council for an Energy-Efficient Economy

The American Council for an Energy-Efficient Economy (ACEEE) has published a report entitled: Behavior, energy, and climate change: policy directions, program innovations, and research paths. 

Figure 1
Mechanisms that influence GHG emissions
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As such, both the causes of, and solutions to, climate change and cnergy demand are inextricably
rooted in human behavior, social structures, and the built environment that are in tum the product of
carlier choices, decisions, and habits and the social contexts that shaped them.

Human Behavior:
technology choices,
lifestyles and innovation

Social Structures

Built Environment
models and demonstrations
social marketing
media and public opinion

. other policies, programs, and
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The key to changing existing energy systems is to empower people to establish new paths of energy
use. As illustrated in Figure 1, a varicty of mechanisms can be used fo facilitate this change,
including new policics, programs, and other interventions aimed at changing technology choices,
lifestyles. and innovative behaviors as well as the social structures, built environment, technology

Behavior, Energy, and Climate Change, ACEEE

regimes, and cultural clements that shape choices, decisions, and lifestyles. The development of these
mechanisms will require an improved understanding of current energy use behaviors and the forces
that shape them. Such an cffort should begin with a thorough mapping of both the homogencity and





The report identifies inefficient human uses as a route to reducing energy consumption by 20-25%. It stresses the need for behavioural changes to achieve savings, looking to the social sciences for guidance on how to achieve this.
6.2.2.4 Asia-Pacific Economic Cooperation 

The Asia-Pacific Economic Cooperation (APEC) accounts for some 60% of global energy demand, with demand expected to double by 2030 compared to 2002 levels. In 2007, APEC leaders committed themselves to ensuring the energy needs of the economies of the region while addressing “environmental quality” and reducing of “greenhouse gas emissions”.
APEC operates an extensive Energy Standards Information System (APEC-ESIS). Its objectives include the provision of information about appliance and equipment energy standards and regulations. It also provides “Communities of Practice” for experts and officials to discuss efforts to harmonise the testing, labeling and minimum energy standards for appliances and equipment. 

ESIS has comprehensive information on standards work in the field of energy efficiency. For example, on: 

· computers 

· mobile phones
· modems
· printers 

· scanners
· set top boxes 

· television/VCR/PVR
The APEC-ESIS project is led by New Zealand and managed by a Steering Committee including experts and officials from Australia, Japan, New Zealand, Thailand and the United States of America. The APEC-ESIS project team reports to the APEC Expert Group on Energy Efficiency & Conservation, under the APEC Energy Working Group.
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6.2.2.5 Association of Issuing Bodies

The Association of Issuing Bodies (AIB) promotes the use of a standardised system for trading in renewable energy, based on international energy certificate systems. 

The scope of the European Energy Certificate System (EECS) is shown in Figure 2. It enables purchasers to obtain an authoritative certificate with the level of emissions (if any) associated with a given quantity of electricity. 

Figure 2
European Energy Certificate System
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To support this, the AIB publishes a detailed table for the conversion of different energy sources into emissions. For example, oil shale produces 106.7 kg of CO2 per GJ of energy produced, while natural gas produces only 56.1. 

Certification of the quality and method of energy output provides an efficient mechanism: 

· to account for the quality of energy supplied to consumers

· its method of production

· the progress made towards targets for the use of sustainable energy technologies 

· the production and consumption of energy for the purposes of stimulating investment in sustainable energy plant. 

The EECS scheme is intended for use on the electricity grid for trading by wholesale customers, including between countries. 

Key Words:  Standards promotion; Energy certificate schemes; EECS; Renewable Energy; Emissions; Electricity
6.2.2.6 Basel Convention on the Control of Transboundary Movements of Hazardous Wastes

The Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their Disposal is a comprehensive global agreement on hazardous and other wastes under the auspices of the United Nations Environment Programme (UNEP). 

The Basel Convention aims to protect human health and the environment against adverse effects of the generation, management, trans-boundary movements and disposal of hazardous and other wastes. The Convention came into force in 1992 and currently has 170 signatory nations.

The Mobile Phone Partnership Initiative (MPPI) was established to ensure environmentally sound management of used and end-of-life mobile telephones. It has produced the following documents:

· Guidance document on the management of used and end-of-life mobile phones 

· Guideline on the Refurbishment of Used Mobile Phones 

· Guideline on the Collection of Used Mobile Phones 

· Guideline on Material Recovery and Recycling of End-of-Life Mobile Phones 

· Guideline on the Awareness Raising-Design Considerations 

· Guideline for the Transboundary Movement of Collected Mobile Phones 

· Glossary of Terms 

The signatories to the Basel Convention are also creating the Partnership for Action on Computing Equipment (PACE), a multi-stakeholder group of industry, government, academia and civil society to address the environmentally sound management of used and end-of-life personal computers. The scope of work and structure of PACE were developed by an Interim Group comprised of representatives of personal computer manufacturers, recyclers, international organizations, academia, environmental groups and governments.
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6.2.2.7 British Standard Institute (BSI)

PAS 2050 Assessing the life cycle greenhouse gas emissions of goods and services

Greenhouse gas (GHG) emissions are often viewed at global, national, corporate or organizational levels, however emissions within these groupings can arise from supply chains within business, between businesses, and between nations. The GHG emissions associated with goods and services reflect the impact of processes, materials and decisions occurring throughout the life cycle of goods and services.

Sponsored by Defra and the Carbon Trust, Publicly Available Specification (PAS) 2050 has been developed in response to broad community and industry desire for a consistent method for assessing the life cycle GHG emissions of goods and services. 

PAS 2050 builds on existing methods established through BS EN ISO 14040 and BS EN ISO 14044 by specifying requirements for the assessment of the life cycle GHG emissions of products. 

For organizations that supply goods and services, PAS 2050:

· Allows internal assessment of the existing life cycle GHG emissions of goods and services

· Facilitates the evaluation of alternative product configurations, sourcing and manufacturing methods, raw material choices and supplier selection on the basis of the life cycle GHG emissions associated with goods and services

· Provides a benchmark for ongoing programmes aimed at reducing GHG emissions

· Allows for a comparison of goods or services using a common, recognized and standardized approach to life cycle GHG emissions assessment

· Supports reporting on corporate responsibility.

For consumers of goods and services, PAS 2050:

· Provides a common basis from which the results of life cycle GHG emissions assessments can be reported and communicated

· Provides an opportunity for greater consumer understanding of life cycle GHG emissions when making purchasing decisions and using goods and services.

A copy of the report is available at : http://www.bsigroup.com/en/Standards-and-Publications/Industry-Sectors/Energy/PAS-2050/PAS-2050-Form-page/
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6.2.2.8 Carbon Disclosure Project

The Carbon Disclosure Project (CDP) is an independent not-for-profit organisation. It invites companies to complete a questionnaire, developed following public consultation, the results of which may be posted on the CDP website if the respondent agrees. 

The data sought comprises an analysis by the company of its:

· commercial risks (e.g., regulation and extreme weather events) 

· opportunities (e.g., changes in technology and shifts in consumer attitude)

· strategies to respond to risks and opportunities

· GHG emissions (accounting, management, reduction and cost implications) 

· climate change governance

The emissions data are a self-assessment to be made by the company, with guidelines closely aligned with the GHG Protocol Initiative (see below).
The result is a substantial – though only partially public – repository of data which are used for further analysis in a number of reports. For example, 57% of the companies responding had used the GHG Protocol Initiative methodology. 
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6.2.2.9 CEN – CENELEC

The European Committee for Standardization (CEN) and the European Committee for Electrotechnical Standardization (CENELEC) has an Energy Management Forum with working groups on:

· Benchmarking methodologies on energy use in industry and other sub-sectors

· Guarantees of origin and energy certificates

· Methods for calculation, declaration, and reporting on energy efficiency and environmental performance in transport chains

· Energy audits in industry, transport and buildings. 

[Note: A liaison statement or request for information could be sent to CEN.]

Key Words: Standardization; Electronics; Methodologies; Calculation;

Energy Efficiency ; Transport Chains Industry

6.2.2.10 Climate Disclosure Standards Board

The Climate Disclosure Standards Board (CSDB) was convened at the 2007 Annual Meeting of the World Economic Forum (Davos) in response to calls for action from corporations and financial markets to address climate change. Its members are:

· Carbon Disclosure Project 

· CERES 

· The Climate Group 

· The Climate Registry 

· International Emissions Trading Association 

· World Resources Institute 

· World Economic Forum 

The World Economic Forum made recommendations on climate change to the G8 meeting in 2008.
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6.2.2.11 Collaborative Labeling and Appliance Standards Programme

The Collaborative Labeling and Appliance Standards Programme (CLASP) was established in 1999 in the United States of America to help policymakers and practitioners in the field of Standards and Labels (S&L) to:

· foster socio-economic development

· improve the environment 

· stimulate global trade

It grew out of an initiative in 1996 at the Lawrence Berkeley National Laboratory.  In 2005, CLASP became a non-profit organization governed by an international board of directors, with a secretariat in Washington DC. 

Standards and Labels (S&L) for the energy efficiency of appliances, equipment, and lighting products are seen as a cost-effective policy for conserving energy, fitting well with other energy policies. Efficiency standards and labels can help achieve the shift to energy efficient technologies and improve national energy efficiency.

The United States Agency for International Development (USAID) and the United Nations Foundation,
 provided launch funding for CLASP. It is presently funded by:

· Department of Climate Change (formerly Australian Greenhouse Office)

· Energy Foundation (EF)

· Energy Efficiency Conservation Authority of New Zealand (EECA) 

· Enova of Norway

· International Copper Association

· Ministry of Economy Trade and Industry of Japan (METI)

· Renewable Energy and Energy Efficiency Partnership (REEEP)

· United Nations Development Program (UNDP)

· United Nations Department of Economic and Social Affairs (UNDESA)

· US Department of Energy (USDOE)

· US Department of State (USDOS)

· US Environmental Protection Agency (USEPA)

· World Bank

CLASP has provided technical assistance to over fifty countries. 
Key Words: Standardization; Technologies ; Labelling; Energy Efficiency; Appliances; Equipment; Lighting Products
GAP:  A methodology to quantify embedded CO2 is required as well as an assessment of “labeling* “ effects for both embedded CO2 and consumption information. This study should address the requirements for end users as well as for Business to Business (B2B) and Business to Consumer B2C services and products

Focus on procedures and measurements : There is a need for ITC specific standardized measurement methods to analyze the energy consumption as well as embedded CO2.

* By labeling we don’t necessarily mean a sticker, but more the fact that the information is available and validated
Lack of labeling for services (Internet access, telephone calls, etc…)

Lack of embodied CO2e labeling. Could require public education

6.2.2.12  Consumer Electronics Association

The Consumer Electronics Association (CEA) conducts research and develops standards for the energy consumption of consumer electronic products. 

In 2007, CEA published reports on:

· GHG emissions impact of telecommuting and e-commerce  

· Energy consumption by consumer electronics in U.S. residences
Both studies use a series of estimations of the energy consumed and the savings to arrive at national totals for the USA.

The CEA is also working on two standards for: 

· CEA-2013-A  Digital STB Background Power Consumption

· CEA-2022 Digital STB Active Power Consumption Measurement

[Note: A liaison statement or request for information could be send to CEA for more details and to ask about and the relationship with work at IEC and the EC.]
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6.2.2.13 Efficiency Valuation Organization

The Efficiency Valuation Organization (EVO) is responsible for the International Performance Measurement and Verification Protocol (IPMVP). This defines basic terminology and general procedures to achieve reliable and cost-effective determination of savings. 

EVO used the work of American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) Guideline 14-2002 Measurement of Energy and Demand Savings. 

[Note: We could request or purchase a copy of the Guideline – or send a liaison statement.]
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6.2.2.14 Energy Efficiency Inter-Operator Collaboration Group

Energy Efficiency Inter-Operator Collaboration Group (EE IOCG) comprises:

· British Telecom (BT)

· KPN

· France Telecom (Orange) 

· Portugal Telecom

· Swisscom

· TDC

· Telekom Austria

· Telecom Italia

· Telefonica

· Telenor

· TeliaSonera

· AT&T 

· Verizon

· NTT 

· Telkom South Africa 

These operators are seeking to increase their energy efficiency, pushing towards earlier availability of new equipment, for networks as well as for users, with reduced power consumption. They are defining of a common strategy and input to standardization bodies, fora and national/regional government authorities; development of appropriate actions towards equipment vendors

The European Telecommunication Network Operators association (ETNO) published a report in cooperation with the World Wildlife Fund (WWF) entitled Saving the planet at the speed of light. This focused on the savings that could be made in terms of tonnes of CO2 from travel replacement, flexiwork and de-materialisation (e.g., eliminating devices and paper telephone directories).

GAP: ICT can play a major role in reducing it emissions and carbon footprint. The GeSI SMART2020 Report suggests  that a 5X energy saving ratio is possible.  The networking industry needs to publish a unified energy metric that considerers features, function, device location in the network, for setting relative efficiency metric measurements so that such a ratio can be proven. 

Note: SMART2020 also mention that ICT could help other industries reduce15% of  their emission by 2020.

6.2.2.15 Energy Star

Energy Star is a U.S. standard for energy efficient electronic equipment, created by the Environmental Protection Agency in 1992. It states that:

Energy efficient choices can save families about a third on their energy bill with similar savings of greenhouse gas emissions, without sacrificing features, style or comfort.

Energy Star standards have been developed for a wide range of devices, including:

· Battery Chargers and Battery Charging Systems
· Computers 

· Copiers and Fax Machines 

· Cordless Phones
· External Power Adapters 

· Monitors 

· Notebook Computers/Tablet PCs 

· Printers, Scanners and All-in-Ones 

· Televisions  and VCRs 

The Energy Star brand has now been widely adopted elsewhere. For example, the Australian federal government and State and Territory governments cooperate through their own national Energy Star programme to encourage the use of energy efficient equipment in homes and in business.
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6.2.2.16 Ethernet Alliance

The Ethernet Alliance is a consortium of vendors, industry experts, university researchers and government professionals working for the continued success and expansion of Ethernet technology using IEEE 802 standards.

It has produced two white papers on energy efficiency:

· PAUSE power cycle: a new backwards compatible method to reduce energy use of Ethernet switches
The Pause Power Cycle (PPC) uses 802.3 PAUSE flow control to cycle Ethernet links between ON and OFF states, resulting in significant energy savings where electrical components are powered-off during the times the link is OFF. Using experiments as the methodology, with a cycle time of 50 ms ON and 50 ms OFF there was little or no perceivable effects to users of popular Internet applications such as web browsing, file downloading, real-time video, and playback video (e.g., YouTube). Longer pauses resulted in lower levels of acceptability. Based on this, estimates were made of the total energy savings possible in the USA, around US$132 million annually if PPC were to be adopted.

· Improving the energy efficiency of the Ethernet-connected devices: a proposal for proxying 
Machines are often kept powered on in order to maintain a network connection, with a consequent cost in energy and emissions. Use of a proxy, to maintain full network presence for a sleeping device, could enable existing PC power management features to be more widely used. This is a proposal for a change to a protocol, without an estimation of the savings, though these could be quite significant.
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6.2.2.17 European Telecommunications Standards Institute

The European Telecommunications Standards Institute (ETSI) is based in Europe, but is now a global not-for-profit organization with 700 member organizations in sixty countries. It produces ICT standards including fixed, mobile, radio, converged, broadcast and internet technologies. 

ETSI is officially recognized by the European Commission as a European Standards Organization and some work is mandated to it and may then become binding under EU legislation. For example:

· Harmonised standards covering protection from electromagnetic fields (M/305)

· ICTs applied to the domain of eHealth (M/403) 

ETSI’s Green Agenda is a strategic item during 2008. It will adopt the ISO 14001 and 14004 standards, together with a green checklist for all work on standards.

Its technical committee on Environmental Engineering (ETSI EE) is concerned with the reduction of energy consumption in telecommunications equipment and related infrastructure. Its present work includes:

· The use of alternative energy sources in telecommunication installations 

· Reverse powering of small access network node by end-user equipment
· Energy efficiency of wireless access network equipment
· ICT energy consumption and global energy impact assessment methods
Publications from ETSI TB-EE in the eco-environmental subjects:

· TR102530 “Reduction of energy consumption in telecommunications equipment and related infrastructure”; published in June 2008

· TR102531 “Better determination of equipment power and energy consumption for improved sizing of power plant”, published in April 2007

· TS102533 “Energy consumption in broad band telecommunication network equipment”, published in June 2008

Work Items in the ETSI TB-EE Work Program

· TR102532 (WI:DTR/EE-00004) “Alternative energy sources”, publication expected in December 2008

· DTS/EE-00007 “Energy efficiency of wireless access network equipment”; publication expected in October 2009

· DTR/EE-00008 “Environmental Impact Assessment of ICT including the Positive Impact by using ICT Services”; publication expected in October 2009

· DES/EE-00014 “LCA assessment of telecommunication equipment and service part 1: General definition and common requirement”; publication expected in February 2011

· DES/EE-00015 “Measurement method and limits for energy consumption in broadband telecommunications equipment”, publication expected in September 2010. This WI will start from the work already done in the TS102533

· DES/EE-00018 “Measurement methods and limits for Energy consumption of End-user Broadband equipment (CPE)” 
· ETSI EN 300 132-3 Environmental Engineering (EE); Power supply interface at the input to telecommunications equipment; Part3: Operated by rectified current source, alternating current source or direct current source up to 400 V
The Focus Group has received a liaison statement from TC EE of ETSI with its future work program.
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6.2.2.18 European Union

In March 2007, the European Council adopted energy targets for 2020:

· 20% increase in energy efficiency

· 20% reduction in CO2 emissions

· 20% share of renewables in overall EU energy consumption 

In May 2008, the European Commission adopted a communication entitled Addressing the challenge of energy efficiency through ICTs. This was followed by a public consultation (the results of which have yet to be published). The manufacturers, in the response from EICTA, made clear their willingness to achieve the targets.

The EC has invited tenders for a study on state-of-the-art models and tools for the assessment of ICT impacts on growth and competitiveness in a low-carbon economy. This will provided a macro-model or enhanced quantitative tool allowing better understanding and analysis of the information society developments and policy simulations.

The Renewable Energy Unit of Institute for Energy, part of the Joint Research Centre (JRC). This provides technical and scientific advice to the Transport and Energy Directorate-General (DG TREN) and the Environment Directorate-General (DG ENV) of the European Commission. It has undertaken work on the design, implementation and monitoring of energy efficiency policies and programmes, including:

· Stand-by initiative
· Energy Star
· Green buildings
· Efficiency of energy use in buildings
In 1997, the EC concluded an agreement with individual consumer electronic manufacturers and with EACEM to reduce the stand-by power losses of television sets and VCRs, extended to audio equipment in 2000. A further agreement in 2003 with EICTA covered TVs and DVDs and with CECED on other domestic appliances.

In 1999 the EC adopted a Communication on Policy Instruments to Reduce Stand-by Losses of Consumer Electronic Equipment (COM (99) 120). Following agreement by the Council of Ministers in 2000, the first two codes of conduct were published. 

There are now five codes of conduct with the support of DG Energy covering:

· digital television service systems 

· external power supplies 

· Uninterruptable Power Supplies 

· broadband equipment
· data centres 

The EU adopted a Directive on energy end-use efficiency and energy services (2006/32/EC).

The European Commission, under Framework Programme 7 (FP7) funds research on a very wide range of initiatives including some related to ICTs and energy:

· energy consumption of domestic appliances (AIM)

· Digital environment home energy management system (Dehems)

· Scalable multi-tasking baseband for mobile communications (Multi-base)

The Efficient Servers project, part of Intelligent Energy Europe (part of CIP), aims at demonstrating the high potential for energy savings and cost reductions for servers in practice and at supporting the market development for energy efficient servers. 
The regulation of the energy efficiency of appliances was defined in the Energy Labelling Directive (92/75/EC. This now has a long history in its application to domestic appliances, such as refrigerators, and is well known through the A to G rating scheme. The Directive on the Eco-design of Energy-using Products (2005/32/EC), includes electronic devices, with the aim of integrating environmental aspects into product design in order to improve the environmental performance of products throughout their whole life cycle. The Directive does not contain binding requirements for specific products, rather it defines conditions and criteria for setting the requirements for “environmentally relevant product characteristics.”  Products that fulfil the requirements are intended to benefit both businesses and consumers, by facilitating free movement of goods across the EU and by enhancing product quality and environmental protection. Under 2005/32/EC, the EC has proposed, following consultation, draft regulations covering the eco-design requirements of ICT-related devices:

–       Standby and off-mode electric power consumption of electrical and electronic household and office equipment 
–       External power supplies 
–       Simple set top boxes 
It seems likely that the EC will issue further regulations under this Directive as it seeks to improve energy efficiency in order to achieve its targets under the Kyoto Protocol.
The European Union is very active in the Green area, further work description can be found in Appendix 1
.
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6.2.2.19 Fibre to the Home Council

The FTTH Council Europe has a pamphlet arguing that FTTH network solutions are sustainable and contribute to a greener Europe, based on a substantial report.

The FTTH Council (USA) commissioned a report from PwC that showed that fibre optic connections to homes and businesses deliver “substantial environmental benefits in the short term … in as little as six years”. 

The methodology used was Life Cycle Assessment (LCA) developed by Eco-Bilan (part of PwC) using their a proprietary software tool. The GHG emissions were estimated for the passive components of outside plant, plus the active components in the access network, but not the metro, long-haul or home network elements. The estimates, based on data from operators, were for the life span of the system, excluding maintenance and assuming that cables would be left in place when no longer used. Potential savings were estimated using data on telecommuting from RVA, other non-estimated benefits could arise from use of e-health, e-commerce and the like. 

The savings are estimated at a macro-economic level by a calculation on page 16, in particular that 10 per cent of American working population telecommute 3 days per week, with consequent reductions in travel and in office space used by employers. 
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6.2.2.20 Global Emission Model for Integrated Systems

The Global Emission Model for Integrated Systems (GEMIS) is a life-cycle analysis tool, a programme and database for energy, material, and transport systems. It is in the public domain and freely available.  

It was developed in 1987-89 as a tool for the comparative assessment of environmental effects of energy by Öko-Institut and Gesamthochschule Kassel (GhK). It is a comprehensive model that includes:

· efficiency 

· power

· direct air pollutants 

· GHG emissions

· solid wastes 

· liquid pollutants

· land use

The model can perform complete life-cycle computations for a variety of emissions and can analyze costs - the cost data for energy and transport processes are included in the database. It can aggregate emissions into CO2 equivalents, SO2 equivalents or Tropospheric Ozone Precursor Potential (TOPP). It has information on different technologies for heat and electric power generation, including fossil fuels, renewable energy, household waste, uranium, biomass and hydrogen.
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6.2.2.21 Global Standards Collaboration

The Global Standards Collaboration (GSC) was an initiative of the ITU, ETSI, ATIS/Committee T1 and TTC in 1994. Its members are currently:

· Association of Radio Industries and Businesses (ARIB) Japan 

· Alliance for Telecommunications Industry Solutions (ATIS) USA 

· China Communications Standards Association (CCSA)
· Communications Alliance (Australia)

· European Telecommunications Standards Institute (ETSI) 

· Information and Communications Technology Standards Advisory Council of Canada (ISACC) 

· Telecommunications Industry Association (TIA) USA 

· Telecommunications Technology Association (TTA) South Korea 

· Telecommunication Technology Committee (TTC) Japan 

The mission of the GSC is to facilitate collaboration between participating organizations. Its goal is to advance informal links amongst senior officials from standards bodies in support of the work of the International Telecommunication Union (ITU). 

At its meeting in July 2008, the GSC adopted Resolution 8 on ICTs and the environment. This noted that standardization bodies were developing standards which enabled energy-saving systems and applications and ICTs were important for methodologies for the analysis, evaluation and quantification of the GHG reductions. The GSC encouraged cooperation and collaboration among national, regional and international activities relating to standardization in the field of ICT and the environment, including energy consumption and measures to enhance efficiency, recycling, as well as climate change. It was also designated a subject of “high interest”.
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6.2.2.22 Green Electronics Council

The Green Electronics Council (GEC) is a non profit organization which establishes partnerships with the electronics industry and other interested stakeholders to:

1. Implement market-driven systems to recognize and reward environmentally preferable electronic products.

2. Build the capacity of individuals and organizations to design and manage the life cycle of electronic products to improve their environmental and social performance.

The main GEC work is related to the Electronic Product Environmental Assessment Tool (EPEAT)

EPEAT is a system to help purchasers in the public and private sectors evaluate, compare and select desktop computers, notebooks and monitors based on their environmental attributes. EPEAT also provides a clear and consistent set of performance criteria for the design of products, and provides an opportunity for manufacturers to secure market recognition for efforts to reduce the environmental impact of its products.


EPEAT evaluates electronic products in relation to 51 total environmental criteria, identified in the Criteria Table below and contained in IEEE 1680 -– 23 required criteria and 28 optional criteria. To qualify for registration as an EPEAT product, the product must conform to all the required criteria. 

Products are also ranked in EPEAT according to three tiers of environmental performance - Bronze, Silver, and Gold. All registered products must meet the required criteria, and achieve Bronze status. Manufacturers may then achieve a higher level EPEAT “rating” for products by meeting additional optional criteria, as follows: 

Bronze: Meets all 23 required criteria

Silver: Meets all 23 required criteria plus at least 50% of the optional criteria

Gold: Meets all 23 required criteria plus at least 75% of the optional criteria

Most EPEAT criteria refer to environmental performance characteristics of the specific product, and must be declared for each product registered. Some criteria relate to general corporate programs, such as a Corporate Environmental Policy or Environmental Management System. These Corporate Criteria apply to all of a given manufacturer’s EPEAT registered products and participating manufacturers declare to these criteria annually. 

Regular verification investigations are carried out on the   product declarations in the EPEAT registry – on a targeted basis determined by an independent Product Verification Committee. Verification investigation plans and results are published on the EPEAT website at www.epeat.net, including all specific instances of non-conformances discovered, with manufacturer and product names.  (More information at www.epeat.net/ProductVerification.aspx)

The IEEE 1680 Standard contains the full text of each criterion, to what types of product the criterion applies, what information a manufacturer must be prepared to provide to EPEAT to demonstrate conformance with the criterion, and additional references and details. 
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6.2.2.23 Green Grid

The Green Grid is a global consortium to advance energy efficiency in data centres and business computing ecosystems. It defines user-centric models and metrics, develops standards and measurement methods to improve data centre performance and promotes the adoption of energy efficient standards and technologies.

Green Grid has published a number of reports, including The Green Grid Metrics: Data Center Infrastructure Efficiency (DCiE) This is a simple ratio of the IT equipment divided by the total facility power. The calculation requires actual power measurements to be taken and not the use of power levels on labels.
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6.2.2.24 Greenhouse Gas Protocol Initiative

The GHG Protocol Initiative is a partnership between: 

· World Resources Institute (WRI)

· World Business Council for Sustainable Development (WBCSD)

The Greenhouse Gas Protocol is an international accounting tool for government and business leaders to understand, quantify, and manage greenhouse gas emissions.

The first edition of The Greenhouse Gas Protocol: A Corporate Accounting and Reporting Standard (Corporate Standard) was first published in 2001. A suite of calculation tools was developed to assist companies and additional guidance documents such as the GHG Protocol for Project Accounting. 

WRI and WBCSD have worked with governments, businesses, and non-governmental organizations in both developed and developing countries to promote the broad adoption of the GHG Protocol as the foundation for climate change strategies.

GHG emissions are categorized in terms of three “scopes”:

· Scope 1: Direct GHG emissions

· direct GHG emissions occur from sources that are owned or controlled by the company, for example, emissions from combustion in owned or controlled boilers, and vehicles, or emissions from chemical production in owned process equipment

· direct CO2 emissions from the combustion of biomass are not included but reported separately

· GHG emissions not covered by the Kyoto Protocol (e.g., CFCs and NOx) are not included but may be reported separately 

· Scope 2: Electricity indirect GHG emissions

· GHG emissions from the generation of purchased electricity consumed by the company, occurring at the facility where electricity is generated

· Scope 3: Other indirect GHG emissions

· optional reporting category that allows for the treatment of all other indirect emissions that are a consequence of the activities of the company, but occur from sources not owned or controlled by the company. (e.g., production of purchased materials, transportation of purchased fuels; and use of sold products and services)

In 2008 WRI/WBCSD started developing new standards for greenhouse gas accounting and reporting for the product life cycle (product is defined as goods and services) and for the supply chain. Some 130 experts from 20 countries are engaged in this activity, including representatives from many leading ICT companies. 

The product life cycle working groups are:

• Goals, Principles and Terms

• Methodology

• Boundary Setting and Allocation

• Data and Quantification

• Reporting and Verification

The draft standards will be available by summer 2009 and the final versions will be published by the end of 2010, following a pilot testing period earlier that year. The aim is to make the standards as generic as possible to minimise the need for additional sector-specific standards.
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6.2.2.25 Greenpeace International

Greenpeace is an independent global campaigning organisation that acts to change attitudes and behaviour, to protect and conserve the environment and to promote peace. 

Greenpeace provides a comparative guide to the performance of the 18 top manufacturers of personal computers, mobile phones, television and games consoles according to their policies on toxic chemicals, recycling and climate change (see Table 2). It takes the environmental reports published by the various firms which it then tabulates into a guide for consumers. 

Table 2
Greenpeace ranking of manufacturers of retail electronic equipment
	
	2008
	2007
	2006

	
	Nov.
	Sept.
	June
	Dec.
	Sept.
	June
	Dec.
	August

	Nokia
	6.9
	7.0
	4.8
	6.7
	8.0
	8.0
	7.3
	7.0

	Sony Ericsson 
	5.9
	5.3
	5.1
	7.7
	7.7
	7.0
	5.7
	5.3

	Samsung
	5.9
	5.7
	4.5
	7.7
	6.7
	6.7
	4.0
	5.0

	Toshiba
	5.9
	4.7
	4.3
	7.0
	6.0
	6.0
	3.7
	3.0

	Fujitsu-Siemens
	5.7
	5.5
	3.7
	7.0
	7.0
	6.0
	6.0
	3.0

	LG
	5.7
	4.9
	3.3
	7.0
	7.0
	4.3
	4.0
	4.3

	Motorola
	5.3
	3.7
	4.3
	5.0
	6.7
	6.7
	6.0
	1.7

	Sony 
	5.3
	5.3
	5.1
	7.3
	7.0
	4.0
	5.0
	4.7

	Panasonic
	5.1
	4.5
	4.3
	5.0
	5.0
	5.0
	4.3
	3.3

	Sharp
	4.9
	3.1
	3.9
	4.7
	-
	-
	-
	-

	Acer
	4.7
	4.5
	4.3
	5.7
	5.7
	5.7
	5.3
	2.3

	Dell
	4.7
	4.7
	4.5
	7.3
	7.3
	7.3
	7.0
	7.0

	HP
	4.5
	4.7
	4.3
	6.7
	5.3
	5.3
	5.7
	4.7

	Apple
	4.3
	4.1
	4.1
	6.0
	5.3
	5.3
	2.7
	2.7

	Philips
	4.1
	4.3
	3.7
	2.0
	-
	-
	-
	-

	Lenovo
	3.7
	4.1
	3.9
	7.3
	7.3
	7.3
	5.3
	1.3

	Microsoft
	2.9
	2.2
	2.15
	2.7
	-
	-
	-
	-

	Nintendo
	0.8
	0.8
	0.8
	0.0
	-
	-
	-
	-


It also has a clash of the consoles to compare the environmental effects for gamers.
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6.2.2.26 Home Gateway Initiative 

The Home Gateway Initiative (HGI) is an open forum launched in December 2004 with the aim of developing specifications. It was formed to boost the market of home communication services to broadband customers by the development of residential gateways necessary for the delivery of services. Initially comprised of operators, it was joined by several manufacturers.

In May 2008, the HGI announced work on a set of specifications for energy saving solutions, based on the EU Code of Conduct on Energy Consumption of Broadband Equipment. The HGI also works closely with ITU-T and ETSI. 
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6.2.2.27 Information and Communications Technology Standards Advisory Council of Canada

The Information and Communications Technology Standards Advisory Council of Canada (ISACC) is an industry-government partnership formed in 1991 to develop strategic directions for standardization in the Information Communications and Technology (ICT) sectors.

6.2.2.28 Institute of Electrical and Electronic Engineers

The Institute of Electrical and Electronic Engineers (IEEE) is the leading professional association for the advancement of technology. One part of which is the IEEE Standards Association. 

The IEEE has a Task Force on Energy Efficient Ethernet (EEE) known as IEEE P802.3az. This is developing standards for low power idle modes for different speeds of Ethernet. Variations in latency introduced by the use of EEE are expected to be transparent to most upper layer protocols. However, EEE other protocols can be informed of the state of EEE. Simulation will be used to demonstrate the energy saving effectiveness and system feasibility of selected proposals.

In June 2008, the IEEE SA hosted a workshop on the use of technology standards to help lower greenhouse gases and fight global warming. This examined the work of ISO TC 207 on environmental management and TEAM (Technology Early Action Measures, Canada) on the electricity sector, carbon credits accounting and trading, energy efficiency metrics for network equipment, CO2 observations for climate observation, ISO TC 211 on geographic information and IEEE SCC 40 on earth observation.

IEEE 1680 is a standard for the Environmental Assessment of Personal Computer Products. It defines environmental performance standards for personal computers and computer monitors, including key concepts and procedures for the reduction or elimination of environmentally sensitive materials, materials selection, design for end of life, life cycle extension, energy conservation, end of life management, corporate performance and packaging.
Product registration and verification for IEEE 1680 are part of the Electronic Product Environmental Assessment Tool (EPEAT), which is managed by the Green Electronics Council. EPEAT is an environmental procurement tool designed to help institutional purchasers in the public and private sectors evaluate, compare and select desktop computers, notebook computers and monitors based on their environmental attributes. There is an associated Electronics Environmental Benefits Calculator. 

To guide development of future IEEE 1680/EPEAT standards, US EPA funded a stakeholder consensus process managed by the Zero Waste Alliance (www.zerowaste.org). This process resulted in the  published the EPEAT Standard Development Roadmap (SDR), developed with a grant from the US Government, with which contains recommendations for development of environmental leadership standards for electronic products:

1. imaging devices
2. televisions
3. servers

4. mobile devices (PDAs, cell phones, etc.)

The IEEE 1680 Printers and Imaging Device workgroup is currently active, as is an IEEE1680 study group addressing the television product category
Future standards should be developed through an ANSI-accredited, voluntary consensus process in the IEEE 

The standards should be developed in a staggered fashion over the period 2007-2012

In mid-2008 EPA awarded a grant to the Center for Clean Products and Clean Technologies (CCPCT) at the University of Tennessee to coordinate the development of additional standards through the IEEE Standards Association. 

In 2009 an IEEE workgroup will be convened to develop an Updated version of the current IEEE 1680.1 (computer/monitor) standard
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6.2.2.29 Intergovernmental Panel on Climate Change

The Intergovernmental Panel on Climate Change (IPCC) is a scientific intergovernmental body set up by the World Meteorological Organization (WMO) and the United Nations Environment Programme (UNEP). Its constituency comprises governments, scientists and other individuals, with the aim of the promotion of the United Nations’ human development goals.

In late 2007, the IPCC published its Fourth Assessment Report. Additionally, there are more detailed reports from working parties on:

· The physical science basis
· Impacts, adaptation and vulnerability
· Mitigation of climate change
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6.2.2.30 International Accounting Standards Board

The International Accounting Standards Board (IASB) develops a single set of high quality and understandable International Financial Reporting Standards (IFRSs) for general purpose financial statements.

The IASB has work underway on emissions trading schemes to develop comprehensive guidance on their accounting (see also the project summary), though no completion date has yet been determined. The project follows the decision to withdraw IFRIC 3 on emission rights, with a view to taking a more comprehensive view. In May 2008 it tentatively decided to address the accounting of all tradable emissions rights and obligations arising under emissions trading schemes. In addition, it will address the accounting of activities that an entity undertakes in contemplation of receiving tradable rights in future periods, e.g., Certified Emissions Reductions (CERs).
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6.2.2.31 International Electrotechnical Commission

The International Electrotechnical Commission (IEC) is the leading organization preparing standards for electrical, electronic and related technologies (collectively known as “electrotechnology”). The IEC also manages conformance assessment systems that certify that equipment, systems and components conform to its standards. It undertakes work on electrical energy efficiency and on renewable energy.

IEC 62075, helps designers consider the life cycle analysis of a product, including materials and energy used in its manufacturing, its efficiency when switched on and in standby mode, through to the safe disposal of the product at the end of its life.

IEC 62301 is a standard for the measurement of standby power used by household electrical appliances. It provides a method to test the power used in standby mode, but does not specify minimum performance in that mode, nor maximum limits for power consumption. Low power modes should be specified in specific standards for classes of devices. The standard specifies the physical conditions for tests and the data to be measured. 

[IEC 62087 specifies a range of modes for TVs, VCRs and similar equipment.] 

[IEC 62056 – electricity metering – data exchange for meter reading, tariff and load control]


Technical Committee 82 works on photovoltaic energy systems. The IEC also provides conformance testing for photovoltaic products.

Technical Committee 100 works on audio, video and multimedia systems and equipment. It has started a maintenance team for further updating of IEC 62087, “Methods of measurement for the power consumption of audio, video and related equipment,” in order to specify STB power consumption measurement methods. TC 100 and TC 108 were asked by IEC SMB (Standardization Management Board) to develop/update International Standards on measurement procedures for IT equipment and consumer electronics, which are the basis for establishing energy consumption/ energy efficiency classes. They also were asked to develop a harmonized international system of energy consumption classes including a labelling scheme to determine the energy consumption/ energy efficiency of consumer electronic products, such as TV sets, set-top boxes, cable modems, DSL routers etc. They will take into account both stand-by losses and off-mode losses in their product standards.
WattWatt is a Web 2.0 site created by the IEC for those concerned with energy efficiency.

IEC TC 111 : Environmental standardization for electrical and electronic products and systems
More active in Substance regulation and use:

Active Works:

IEC 62321 “Electrotechnical Products, Determination of levels of six regulated substances (lead, mercury, cadmium, hexavalent chromium, polybrominated biphenyls, polybrominated diphenyl ethers 

IEC 62430 “Environmental Conscious Design for Electrical and Electronic Products” 

IEC TC 108 Safety of electronic equipment within the field of audio/video, information technology and communication technology 

This group principally is active in Safety but it is active also on green standardization specially with this work.

IEC 62075, Ed. 1: “Audio/Video, information and communication technology product -Environmentally conscious design” 

This standard specifies requirements and recommendations in respect to the eco-design on: 

life cycle thinking aspects, 

material efficiency, 

energy efficiency, 

consumables and batteries, 

chemical and noise emissions, 

extension of product lifetime, 

end of life, 

hazardous substances/preparations, 

product packaging ¾ this is based on the ECMA 341 “Environmental design considerations for electronic products” and on the ISO Guide 114: 2005 "Environmentally conscious design – Integrating environmental aspects into design and development of electrotechnical products”

Key Words: Standardization; Electronics ; Energy Efficiency; Power Consumption; Assessment; Renewable Energy ; Products, Material, Equipment, Design, Manufacturing, Power Modes,
6.2.2.32 International Energy Agency

The International Energy Agency (IEA) is a policy advisor to 27 member countries in their efforts to ensure reliable, affordable and clean energy for their citizens. Founded during the oil crisis of 1973-74, the IEA’s initial role was to co-ordinate measures in times of oil supply emergencies. Today its mandate has incorporates balanced energy policy making: energy security, economic development and environmental protection. 

Current work focuses on climate change policies, market reform, energy technology collaboration and outreach to the rest of the world, especially major consumers and producers of energy like China, India, Russia and the OPEC countries. For example, a review of EU energy policies is to be published in September 2008, while reports have recently been published on Japan, Finland and the United States of America. IEA is also working bioenergy methodologies.

It maintains a database of policies, including those addressing energy efficiency. IEA also has resources on climate change, including trading in emissions.

The IEA, with the IFC and UNEP, organized a workshop on Scaling up energy efficiency: bridging the action gap in April 2007.

Key Words: Policies; Energy ; Energy Security; Energy Efficiency; Environmental Protection; Development, Supply; Technology; Emergencies;
6.2.2.33 International Partnership for Energy Efficiency Cooperation
The International Partnership for Energy Efficiency Cooperation (IPEEC) was created by the G8 countries, China, India, South Korea and the European Union in June 2008. This was agreed in a declaration at the G8 Energy Ministerial meeting hosted by Japan in Aomori.

The Partnership is intended to add value to existing structures and agreements that tackle energy efficiency. It will facilitate those actions that yield high energy efficiency gains and improvements, where the participating countries see an added value for themselves and choose to take action in the areas of their interest on a voluntary basis.
Key Words: International Agreements; Energy Efficiency; Partnership; Improvement, Effectiveness; Strategy; Development, Public Procurement, Industrial Audits, Training; Lighting technologies.
6.2.2.34 International Standards Organisation

ISO (International Organization for Standardization) is the world’s largest developer and publisher of international standards. It is a network of the national standards institutes of 157 countries, one member per country, with a secretariat in Geneva. ISO is a non-governmental organization bridging the public and private sectors.

It has produced a practical guide on tools to address climate change in terms of:

· Monitoring climate change (e.g., ISO/TC 211 on geomatics, ISO/TC 146/SC5 on meteorology) 

· Quantifying GHG emissions and communicating environmental effects (e.g., ISO/TC207 on environmental management)

· Promoting good practice in environmental management and design (e.g., ISO 14001)

· Opening markets for energy efficient technologies and renewable sources, including established programmes for hydrogen, nuclear and wind technologies, as well as new standardization work on solid and liquid biofuels, and proposals for standards on improving energy management in organizations.

ISO Technical Committee 207 works on environmental management.

Table 3

Sub-committees of ISO TC 207

	Sub-committee
	subject

	TC 207/SC 1
	Environmental management systems

	TC 207/SC 2
	Environmental auditing and related environmental investigations

	TC 207/SC 3
	Environmental labeling

	TC 207/SC 4
	Environmental performance evaluation

	TC 207/SC 5
	Life cycle assessment

	TC 207/SC 7
	Green house gas management and related activities

	TC 207/TCG
	Terms and Definitions


The ISO 14000 series is entitled “environmental management” and includes standards on both systems and tools.

ISO 14001 specifies the basic requirements for an environmental management. It is applicable to any organization that wishes to 

a) establish, implement, maintain and improve an environmental management system,

b) assure itself of conformity with its stated environmental policy,

c) demonstrate conformity with the standard by

1) making a self-determination and self-declaration, or

2) seeking confirmation of its conformance by parties having an interest in the organization, such as customers, or

3) seeking confirmation of its self-declaration by a party external to the organization, or

4) seeking certification/registration of its environmental management system by an external organization

Figure 3
ISO 14001 model for continual improvement
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The following have been withdrawn, having been superseded by ISO 19011:

· ISO 14010 Guidelines for environmental auditing. General principles Guidelines for Quality and Environmental Management Systems Auditing

· ISO 14011 Guidelines for environmental auditing. Procedures for auditing environmental management systems

· ISO 14012 Guidelines for environmental auditing. Qualification criteria for environmental auditors

[ISO 14015 Environmental assessments of sites and entities]

[ISO 14020 environmental labels and declarations.]

[ISO 14021 Environmental labels and declarations -- Self-declared environmental claims (Type II environmental labelling)]

[ISO 14022 Environmental Labels and Declarations: Self-Declaration Environmental Claims, Symbols]

[ISO 14023 Environmental Labels and Declarations: Self-Declaration Environmental Claims, Testing and Verification]

[ISO 14024 Environmental Labels and Declarations: Environmental Labeling Type I, Guiding Principles and Procedures]

ISO 14040 defines the principles and framework for Life cycle Assessment (LCA). An LCA study is conducted in four phases shows a generic example of an LCA for a product.

Figure 4
Stages of a life cycle assessment
[image: image4.emf]
Figure 5
Elements of a product system for an LCA

[image: image5.emf]
[ISO 14041 - LCA- Goal and Definition/Scope and Inventory Assessment - WITHDRAWN]

[ISO 14042 - LCA- Impact Assessment - WITHDRAWN]

[ISO 14043 - LCA- Improvement Assessment - WITHDRAWN]

[ISO 14044, Environmental management - Life cycle assessment - Requirements and guidelines]

[ISO 14050 - Terms and Definitions]

[ISO 14060 - Guide for the Inclusion of Environmental Aspects in Product Standards]

[ISO 14062 - Environmental management -- Integrating environmental aspects into product design and development]

[ISO 14063 describes guidelines and examples of environmental communications.] 

[ISO 14064-1 Specification with guidance at the organization level for quantification and reporting of greenhouse gas emissions and removals]

[ISO 14064-2 Specification with guidance at the project level for quantification, monitoring and reporting of greenhouse gas emission reductions or removal enhancements]

[ISO 14064-3 Specification with guidance for the validation and verification of greenhouse gas assertions]

ISO 14064 Annex C lists the various GHGs with their Global Warming Potential: 

· Hydrofluorocarbons (HFCs)

· Hydrofluoroethers (HFEs) 

· Perfluorocarbons (PFCs)

[ISO 14065 Greenhouse gases -- Requirements for greenhouse gas validation and verification bodies for use in accreditation or other forms of recognition.]
The American National Standards Institute (ANSI) is the administrator of a pilot accreditation programme for third-party bodies validating and verifying GHG emissions, currently with 37 participants. For this it uses ISO 14065 and the International Accreditation Forum (IAF) document on the application of ISO 14065.
[ISO/WD 14066 Greenhouse gases – Competency requirements for greenhouse gas validators and verifiers document]

[ISO/NP 14067-1 Carbon footprint of products -- Part 1: Quantification]

ISO/NP 14067-2 Carbon footprint of products -- Part 2: Communication]

[ISO 19011 - Guidelines for quality and/or environmental management systems auditing.]

In December 2007, ISO, WRI and WBCSD signed a Memorandum of Understanding agreeing jointly to promote the ISO 14064 and the GHG Protocol standards.

ISO Technical Committee 204 works on Intelligent Transport Systems.

ISO Technical Committee 211 works on Geographic Information and Geomatics. 

The Software and Systems engineering Sub-Committee (JTC1/SC7) has worked on life cycle assessments. It has also developed a standard on the Corporate governance of information technology ISO/IEC 38500:2008.

Key Words: Standardization; Multi-sector ; Climate Change, GHG Emissions, Environment; Methodology, Terms, Auditing, Quantifying; Evaluation;  Management; Life Cycle Assessment, Labels; Intelligent Transport Systems, Geographic Information
6.2.2.35 Organisation for Economic Cooperation and Development

The Organisation for Economic Cooperation and Development (OECD) brings together the governments of thirty countries committed to democracy and the market economy to support sustainable economic growth, boost employment, raise living standards, maintain financial stability, assist one another’s economic development and to contribute to growth in world trade. 

There is a recent overview of ongoing work on climate change. It has published books entitled:

· Economic aspects of adaptation to climate change: costs, benefits and policy instruments.

· Environmental Outlook to 2030 

The OECD also published a taxonomy of instruments to reduce GHGs and their interactions.

There will a major OECD environmental conference in 2009.

There is work at the OECD on Climate Change, Energy and Transport and on waste in the environment.

Work on “Green ICT” policies is undertaken by the Working Party on the Information Economy (WPIE). 

In May 2008, the OECD held a Workshop on ICTs and environmental challenges. This took stock of the effects of ICTs on the environment and identified areas for further analysis of the application and use of ICTs to further environmental goals.

It identified opportunities and best practices in the use of ICTs, the Internet and sensor networks in environmental management, energy efficiency, cleaner technologies and improved resource management. It considered policy implications and the development of goals and priorities in efficient buildings, transport and distribution systems that harness the potential of ICT-based systems and sensor networks.

In June 2008, the OECD Ministerial meeting on the Internet Economy committed itself to:

… work to use the tools of the Internet Economy to address global challenges, such as climate change.

It instructed the OECD to research the possibilities of the Internet and related ICTs in addressing climate change and improving energy efficiency. 

There are likely to be continuing efforts in terms of comparative policy analyses, including the identification of appropriate indicators. 

Key Words: Climate Change; Energy Efficiency; Transport, Waste; Sustainable Economic Growth; Development, Adaptation, Mitigation; Policies; Standards Promotion; Multi-sector; Environment; Indicators; GHG Emissions, Clean Technology, Low Carbon Grow,
6.2.2.36 TCO 

TCO Development provides a quality and environmental labeling system, the purpose of which is to influence the development of products to ensure optimum user-friendliness and minimum impact on the environment. The TCO labeling system is intended to make it easier to choose IT and office equipment which is beneficial to both the user and the environment.

TCO presently covers:

· TCO'03 Displays  

· TCO'06 Media Displays   

· TCO'05 Desktops  

· TCO'05 Notebooks

· TCO'99 Displays

· TCO'99 Desktops   

· TCO'99 Keyboards   

· TCO'99 Printers   

· TCO'07 Headsets

· TCO'01 Mobile Phones   

6.2.2.37 Telecommunications Industry Association

The Telecommunications Industry Association (TIA) is an ICT industry association based in the United States of America. It engages in standards development, advocacy, the collection of market intelligence and world-wide environmental regulatory analysis. It aims to improve the business environment for its members. 

As a member of GSC it supports work addressing climate change.

EIATRACK is its benchmark for environmental intelligence and product-oriented regulatory tracking and analysis. It includes a database of more than 2,000 electronics recycling locations in the United States of America.

The Telecommunications Infrastructure Standard for Data Centers (TIA-942) specifies site space and layout, cabling, tiered reliability and environmental considerations. Addendum 2, a future project, will expand the standard to allow for wider ranges of temperature and humidity, permitting lower power consumption and reducing of Heating, Ventilating and Air Conditioning (HVAC).
Key Words: Standardization; Telecommunications; Climate Change; Power Consumption; Data Centers; Electronic Recycling Tracking, Analysis; Heating, Ventilating, Air Conditioning; Temperature, Humidity
6.2.2.38 Telecommunications Technology Association 

Telecommunications Technology Association (TTA) of the Republic of Korea. It is a private, non-profit organization working to develop standards.

In 2001, TTA developed a standard for chargers for mobile telephones with a view to reducing problems of disposing of unwanted and scrap chargers. In 2007, it revised the specification to better accommodate multimedia functions. 
Key Words: Standardization; Telecommunications; Resource Saving; Mobile Phones, Chargers; Disposing; Multimedia functions; RFID, USN
6.2.2.39 United Nations

The UN provides a portal to the activities of its various organizations in climate change. It has also announced a Cool UN programme to reduce its own carbon footprint.

The United Nations held a High Level Event on Climate Change on 24 September 2007. This looked at mitigation, adaptation and finance, with one thematic plenary on “Innovating a climate-friendly world - the role of technology and its dissemination”.
Key Words: Standardization, Policies, International Agreements; Documentation, Research; Millennium Development Goals; Climate Change; Cool UN Programme; IPCC; UNEP; UNFCCC; WMO; ITU; IAEA;

6.2.2.40 United Nations Environment Programme

The United Nations Environment Programme (UNEP) provides leadership and encourages partnership in caring for the environment by inspiring, informing, and enabling nations and peoples to improve their quality of life without compromising that of future generations.

With the WMO the UNEP sponsors the Intergovernmental Panel on Climate Change (IPCC).

The UNEP operates a portal on climate change.
Key Words: UN Agency; Policy; Environment; Governance; Research; Climate Change; Global Warming; Sustainability; Adaptation; Mitigation; Deforestation; Carbon Neutral; Development; IPCC; Kyoto Protocol; UNFCCC Methodology; Environmental Assessment;
6.2.2.41 United Nations Framework Convention on Climate Change

The United Nations Framework Convention on Climate Change (UNFCC) was signed with the intention of reducing global warming and adjusting to any inevitable temperature increases.

A very large number of nations approved an addition instrument, known as the Kyoto Protocol. Under the protocol 37 countries (including the European Union), known as the annex B countries, commited to binding targets to reduce or limit GHG emissions, starting in 2008.

The UNFCCC has published national reports on progress and the first annual compilation and accounting report for Annex B Parties (see the Note by the secretariat and the Addendum). This indicates the timeliness of the submission of data, the completion of a review by experts and by the Compliance Committee.  

Annex B Countries now provide annual reports on the state of their compliance with their Kyoto targets, using generally agreed methodologies and formats. While the reporting format includes specific sectors and industries (e.g. energy and manufacturing), there is no requirement to date to report specifically on ICTs.
Under the UN process, the Clean Development Mechanism (CDM) methodologies include the following tools:
· To calculate project or leakage CO2 emissions from fossil fuel combustion 
· To calculate baseline, project and/or leakage emissions from electricity consumption
· To demonstration and assessment of additionality
· To determine methane emissions avoided from disposal of waste at a solid waste disposal site
· To identify the baseline scenario and demonstrate additionality
· To determine project emissions from flaring gases containing methane
· To calculate the emission factor for an electricity system
The most recent round of climate change negotiations took place in Poznan, Poland in December 2008 (COP-14).  COP-14 also adopted further guidance on CDM.  The COP15 Conference will be held in Copenhagen from 30 November to 11 December 2009 and is expected to conclude a new global agreement on climate change.
Key Words: International Environmental Treaty; Climate Change; Research; Documentation; Kyoto protocol; GHG Data/Inventory; Atmosphere; Emission Reduction; Trading; Methodology; Terms Glossary; Mitigation; Adaptation; Observation; IPCC; UNEP; Forestry; Evidence; Future Effects; COP15
.

6.2.2.42 Voluntary Carbon Standard

The Voluntary Carbon Standard (VCS) programme provides a global standard for the approval of credible voluntary carbon offsets. An offset is a greenhouse gas emissions reduction or removal that is used to counterbalance or compensate for emissions from other activities. They can be purchased by countries, companies or individuals.

The founding partners of the Voluntary Carbon Standard (VCS) were: 

· The Climate Group
· International Emissions Trading Association (IETA) 

· World Business Council for Sustainable Development (WBCSD) 

VCS offsets must be:

· real (have happened)

· additional (beyond business-as-usual activities)

· measurable

· permanent (not temporarily displace emissions)

· independently verified 

· unique (not used more than once to offset emissions)

VCS 2007.1 specifies the project-level quantification, monitoring and reporting as well as the validation and verification of GHG reductions or removals. This uses: 

· ISO 14064-2

· ISO 14064-3 

· ISO 14065 

· GHG Protocol for Project Accounting 

Compliance is to be met by the project proponent.

Key Words:  Standardization; Carbon Offsets; Climate; GHG Reduction/Removal; GHG Accounting; Sustainability; Measurable, Permanent, Verified, Unique;
6.2.2.43 World Bank

The World Bank has an extensive programme related to climate change. There are four major themes to its work:

· Help developing countries to move to a lower carbon path by exploiting renewable energy, supporting energy conservation, and increasing energy efficiency

· Promotion of new technologies in renewable energy and energy efficiency

· Prevention of deforestation through its Carbon Finance Unit 

· Adaptation to climate risks

It has published International trade and climate change: economic, legal, and institutional perspectives. Annual reports have been published under the environment matters brand, for example, Climate change and adaptation.

Key Words:  Policy; Financial; Technical; Assistance; Research; Documentation; Developing Countries; Climate Change; Trade; Economy; Environment; Adaptation; Renewable Energy; Efficiency; Risks; Carbon Finance Unit; Water ; Coral Reefs ; Technology ;
6.2.2.44 World Business Council for Sustainable Development

The World Business Council for Sustainable Development (WBCSD) is a global association of some 200 companies dealing exclusively with business and sustainable development. It operates at CEO level, with offices in Geneva and Washington DC.

WBCSD provides a platform for companies to explore sustainable development, share knowledge, experiences and best practices, and to advocate business positions on these issues in a variety of forums, working with governments, non-governmental and intergovernmental organizations.

In July 2008, WBCSD launched a Measuring Impact Framework.

The detailed methodology is:

1. Set boundaries 

1.1 Identify the objective(s) for the assessment

1.2 Define the geographic area of the assessment

1.3 Collect development context information for the assessment area

1.4 Select the business activities to be assessed

2. Measure direct and indirect impacts 

2.1 Identify the sources of impact for each business activity

2.2 Identify relevant indicators for direct and indirect impacts

2.3 Measure

3. Assess contribution to development 

3.1 Determine the level of stakeholder engagement

3.2 Engage with stakeholders to prioritize the development issues (optional)

3.3 Build hypothesis of the business contribution to development

3.4 Test hypothesis with stakeholders and refine the overall assessment (optional)

4. Prioritize management response.

4.1 Identify priority areas for action

4.2 Consider possible management responses and prepare recommendations 

4.3 Decide on way forward

4.4 Develop indicators to monitor progress

Key Words:  Policy Development; Business; Sustainable Development ; Energy; Climate Change; Methodology;Measure Impact, Direct, Indirect ; Ecosystems;
6.2.2.45 World Meteorological Organization 

The World Meteorological Organization (WMO) is a specialized agency of the United Nations. It is the UN’s voice on the state and behavior of the atmosphere, its interaction with the oceans, the climate it produces and the resulting distribution of water resources. It has 188 member states. 

The WMO sponsors the IPCC. It also supports the World Climate Research Programme (WCRP) which includes:

· anthropogenic climate change 

· modeling 

· observation & assimilation 

· seasonal prediction 

· sea level rise 

· monsoons 

· data management

 The WMO publishes an annual climate statement.

Key Words:  UN Agency; Meteorology; Climate; Research; Documentation; Weather,  Earth, Atmosphere, Oceans, Temperature, Water Resources; Risk; Methods; Development Millennium Goals ; IPCC, UNFCCC, UNEP; Observing Systems; Monitoring, Data Management; Forecasting; Cyclone; Antarctic;
6.2.2.46 World Standards Cooperation

The World Standards Cooperation (WSC) was established in 2001. It comprises:

· International Telecommunication Union (ITU)

· International Organization for Standardization (ISO) 

· International Electrotechnical Commission (IEC) 

Its purpose is to strengthen and advance the voluntary consensus-based international standards systems. The WSC also promotes the adoption and implementation of international consensus-based standards worldwide; and resolves any outstanding issues regarding cooperation in the technical work of the three organizations.

Key Words:  Standardization; Cooperation; Telecommunication; ITU, ISO, IEC
6.2.3 Domains 
Table 4 provides a list of key words to help identifying the various domains.

Table 4

List of key words per body
	Body name
	Main Key Words
	Secondary Key Words
	Other Key Words

	AIB
	Standards promotion
	Energy certificate schemes;

EECS
	Renewable Energy

Emissions, Electricity

	ANSI/ASHRAE
	Standardization;

Multi-sector
	Technology; Biofuels; Security; Identity; Nanotechnology; Management; 
	Gridwise; Programming; 

	ATIS
	Standardization; Telecommunications
	Energy Efficiency ; Methodology
	Equipments ; Measurements;

Power Modes, Renewable energy Sources

	APEC
	Information Standards/Regulation


	Energy Efficiency; 

Demand; 
	Environmental quality;

GHG emissions

	BSI
	Standardization;

Business Services


	PAS 2050; Life Cycle GHG Emissions

Management Systems
	Goods, Services

	BCCTMHW (UNEP)
	Global Agreement 

MPPI
	Hazardous Wastes;

Disposal
	Human Health;

Environment

	CDP
	Data Analysis; 

Consultation
	Questionnaire, Strategies, Climate Change Governance
	GHG Emissions

Self-Assessment

Reports

	CEA 
	Standardization;

Electronic Products;
	Energy/Power Consumption, Consumer; Residences;
	GHG Emissions, Measurement, Telecommuting;

	CECED
	International Agreement;

Domestic Appliance;


	Environmental Impact; Manufacturing; 

Labelling;
	

	CEN, CENELEC
	Standardization;

Electronics
	Methodologies; Calculation;

Energy Efficiency
	Transport Chains

Industry

	CDSB
	Corporation Agreements

Recommendations
	Financial Markets; Trading
	GHG Emissions;

Climate Change Disclosure

	CLASP
	Standardization;

Technologies
	Labelling;

Energy Efficiency;


	Appliances; Equipment; Lighting Products

	DLNA
	International Alliance;


	UPnP; Household Appliances;
	TV sets, PCs, Mobiles;

	Energy Star
	Standardization;

Electronic Equipment
	Energy Efficiency;

Home/ Business Savings
	GHG Emissions;

Electronic Devices, PCs, Monitors, TVs, Printers, Phones 

	Ethernet Alliance
	Research Consortium;

Ethernet
	Energy Efficiency;

Methodology;
	Switches; Connection; Power Management

	ETSI
	Standardization; Telecommunications
	Energy efficiency, Methodology, 

Alternative energy; Power source definition.

Environmental and cooling solution
	Equipment, Measurement, Target values

	EVO
	Standards Promotion;

Energy Efficiency; 
	Methods; Tools; Renewable Energy; Water; Sustainable; 
	Measuring; Managing; Quantifying; 

Business; Consultants; 

	EU, EC
	Regulation; 

Policies; Programmes
	Energy Efficiency;

CO2 Emissions

Renewable Energy;

CoC; Energy Labelling Directive
	Broadband Equipment, Data Centers, Digital TV Service Systems, External/ Uninterruptable Power Supplies; Power Modes;

	FTTH Council
	Policy; Regulation; 

FTTH; 

Documentation; 
	Fiber Optics; Sustainable Development; Savings;

Deployment; Operations; Network; Service;
	Market; Bussiness

	GEMIS
	Life-cycle Analysis Tool
	Efficiency; Power; Air Pollutants, GHG Emissions; Wastes; Land Use
	CO2 equivalents, SO2 equivalents, Troposphere Ozone Precursor Potential

	GSC
	Standardization;

Telecommunications
	Collaboration; Links; ITU, ETSI, ATIS/Committee T1, TTC
	

	GEC/EPEAT
	Partnerships;

Electronics Industry
	Market Systems, Capacity Building

Rating; Environmental Performance, Criteria Table
	Products Life Cycle

	Green Grid
	Standardization;

Telecommunications
	Data Centres, Computing Ecosystems

Energy Efficiency; Measurement Methods
	IT equipment, Models, Metrics; Power

	GGPI
	Accounting Tool

GHG Emissions
	Calculation; Direct/Indirect Emissions; Climate Change 


	Sustainable Development; 

Combustion, Transport, Production, Biomass

	Green Peace International
	Environmental Campaign;

Research
	Climate Change; Recycling; Effects; Renewable Sources
	Electronic Equipment; Toxic; Ranking, Manufacturers

	HGI
	Specifications Development

Telecommunications
	Residential Gateways

Energy Savings;

Services; Broadband;
	Market; Manufacturers; Customer; Operators

	HomePlug
	Standardization;

Telecommunications;
	Environment, Electronics, Recycling, Energy Efficiency
	Materials, Networks, Ethernet, E-Waste

	IEEE
	Standardization

Electronic Technology
	Energy Efficiency; Savings; Metrics; Environmental Assessment; 

Accounting, Trading
	Networks, Equipment, Materials, Ethernet, PCs; Life Cycle; GHG Emissions, Carbon Credits

	IPCC
	UN Scientific Research

Climate Change
	Development Goals; Assessment Reports; 

Impacts, Adaptation, Vulnerability, Mitigation, Long Term Effects
	Earth/Human Systems, Industry;

GHG Emissions, Global Warming, Temperature

Observation, Models, Results, Probability

	IASB
	Standardization;

Finance
	Trading Schemes, Emissions, Rights, Reduction
	Certified Emissions Reductions

	IEC
	Standardization;

Electronics
	Energy Efficiency; Power Consumption; Assessment; Renewable Energy 
	Products, Material, Equipment, Design, Manufacturing, Power Modes, 

	IEA
	Policies;

Energy
	Energy Security; Energy Efficiency; Environmental Protection; 
	Development, Supply; Technology; Emergencies; 

	IETF
	Standardization; 

Internet
	Design; Operations; Research; Architecture
	6LowPAN, IPv6, ROLL

	IPEEC
	International Agreements;

Energy Efficiency
	Partnership; Improvement, Effectiveness; Strategy
	Development, Public Procurement, Industrial Audits, Training; Lighting technologies.

	ISO
	Standardization;

Multi-sector 
	Climate Change, GHG Emissions, Environment; Methodology, Terms, Auditing, Quantifying; Evaluation;  Management;
	Life Cycle Assessment, Labels;     

Intelligent Transport Systems, Geographic Information

	ITU-T
	Standardization; 

Telecommunications;

Focus Group on ICTs and CC


	Climate Change; Energy Efficiency;

NGN, Future Networks, Access Equipment (DSL, Optical Transport, Wireless), Services, Data Management; 

Multimedia, Electromagnetic Environment, Security
	Routing, Numbering, QoS, QoE  Tariff, Broadband, Sensor Networks,  Signaling, Protocols, IPv6;

Intelligent Transport Systems

	ITU-R
	Radio, 

Radiocommunications, 

Radio Frequency Spectrum, 

Satellite Orbits, 

International Spectrum Management, 

International Treaties, 

International Standards, 

Radio Regulations

International Plans, 

Electromagnetic Compatibility


	Radiocommunication Services,

Broadcasting, 

Space and Terrestrial Radiocommunication systems,

Earth-exploration Satellite Service,

Meteorological Services,

Energy-efficient Wireless Communication Equipment 
	Wireless Systems,

Mobile Radiocommunicatins, 

Environment and Climate Monitoring, 

Disaster Prediction, Detection and Mitigation, 

Early Warning, 

Radio-based Remote Sensing


	ITU-D
	Information and Communication Technologies (ICT);
Development;
e-Environment; Environment;
Climate change ; ICT Applications ; Disaster management
	Sustainability;
Adaptation;
Mitigation;
Emergency relief; Preparedness; Response; Relief; Rehabilitation; Geographical Information Systems
	Sensing systems

	KNX
	Standardization;

PLC
	Energy Saving;

Safety; Management; 

Home;
	Lonworks, Homeplug;

	OECD
	Policies; Standards Promotion;

Multi-sector;

Documentation; 
	Climate Change; Energy Efficiency; Transport, Waste;

Sustainable Economic Growth; Development, 

Adaptation, Mitigation
	Environment; Indicators; GHG Emissions, Clean Technology, Low Carbon Grow, 

	TIA
	Standardization;

Telecommunications;


	Climate Change; Power Consumption;

Data Centers; Electronic Recycling

Tracking, Analysis; 
	Heating, Ventilating, Air Conditioning;

Temperature, Humidity

	TTA
	Standardization;

Telecommunications
	Resource Saving; 

Mobile Phones, Chargers; Disposing; 

Multimedia functions
	RFID, USN

	UN
	Standardization, Policies, International Agreements;

Documentation, Research
	Millennium Development Goals;

Climate Change; 

Cool UN Programme;
	IPCC; UNEP; UNFCCC; WMO; ITU; IAEA; 

	UNEP
	UN Agency; Policy;

Environment;

Governance;

Research;
	Climate Change; Global Warming; Sustainability; 

Adaptation; Mitigation; Deforestation; 

Carbon Neutral; Development; 
	IPCC; Kyoto Protocol; UNFCCC

Methodology; Environmental Assessment;

	UNFCCC
	International Environmental Treaty; 

Climate Change;

Research; Documentation;


	Kyoto protocol; GHG Data/Inventory; Atmosphere; Emission Reduction; Trading;

Methodology; Terms Glossary; 

Mitigation; Adaptation; Observation;
	IPCC; UNEP; 

Forestry; Evidence; Future Effects; 

COP15

	VCS
	Standardization;

Carbon Offsets; 
	Climate; GHG Reduction/Removal; GHG Accounting; 

Sustainability;
	Measurable, Permanent, Verified, Unique;

	World Bank
	Policy; 

Financial; Technical; Assistance; 

Research; Documentation;
	Developing Countries; Climate Change; Trade; Economy; Environment;  

Adaptation; Renewable Energy; Efficiency; Risks; 
	Carbon Finance Unit; Water ; Coral Reefs ; Technology ; 

	WBCSD
	Policy Development;

Business; Sustainable Development
	Energy; Climate Change;

Methodology;

Measure Impact, Direct, Indirect
	Ecosystems; 

	WMO
	UN Agency;

Meteorology; Climate; 

Research; Documentation; 
	Weather,  Earth, Atmosphere, Oceans, Temperature, Water Resources; Risk; Methods; 

Development Millennium Goals
	IPCC, UNFCCC, UNEP;

Observing Systems; Monitoring, Data Management; Forecasting; Cyclone; Antarctic; 

	WSC
	Standardization; 

Cooperation; Telecommunication;
	ITU, ISO, IEC
	

	
	
	
	


There is a very wide range of outputs including:

· model policies

· legally enforceable measures

· methodologies

· standards 

· voluntary codes of conduct



6.2.4 Methodology

6.2.4.1 Executive summary

This section collects material from a variety of organisations using different methodologies including: accountancy & audit, life cycle analyses, trading & certification, comparisons & rankings and estimations.

6.2.4.2 Introduction

The following is based on extracts from C-3 and C-53, identifying those items containing methodologies, expanded where appropriate to show some of the details.

Table 5 shows a categorisation of methodologies used in GHG emissions. An obvious problem with the estimation approach is that these ought to, but often do not, have estimations of errors and a range of scenarios (e.g., adoption at rapid, moderate and slow rates).

Table 5
Categories of methodologies

	Accountancy and audit
	Accounting for the Green House Gas (GHG) emissions associated with all the inputs bought or consumed by a company. 

	Life cycle analyses
	From cradle to (factory gate or) to grave.

	Trading and certification schemes
	The introduction of “cap and trade” schemes has meant that Large Electricity Producers (LEPs) have introduced sophisticated systems to track emissions and the generation and for the sale of Renewable Energy Sources (RES).

	Questionnaires, comparisons and rankings
	Surveys of manufacturers’ and operators’ emissions data and policies.

	Estimation
	Savings claimed for the social and economic use of ICTs generally rely on estimation or very simple modelling. 


Excluded from this document are labelling projects. It is likely that many of these have an assessment which would in turn require an underlying methodology. 

6.2.5 Technologies

6.2.5.1 Technologies for managing energy consumption of the home environment

The energy people consume in their households accounts for a large amount of the global energy consumption with important contribution to CO2 emissions.

Several studies have shown that minimization of the energy consumed by energy-hungry household appliances can be achieved by the implementation of ICT-enabled energy saving applications.

Addressing this observation, this section analyses energy management issues of household appliances using ICT-enabled solutions to identify issues in the implementation of such solutions mainly pertaining to:

· implementation aspects of energy saving applications, hindered by the wider lack of enabling technologies,

· gaps in the specifications of standardization bodies/forums, hindering wider deployment of ICT-based energy saving applications.

In the following sections both topics are addressed through an analysis of the most important energy management aspects from the user point of view and how they may be implemented using ICT-enabled solutions.

6.2.5.2 Aspects of energy management

The energy consumed in households is mostly coming from the various household appliances, e.g. TV sets, computer-based systems, communication systems, heating systems. Managing the energy that these appliances consume allows us to minimize energy consumption. 

Therefore, building up energy management applications for the household appliances is important for the home users but also for the utility companies wishing to extract energy consumption figures on time basis.   

Building such applications with ICT solutions emerges a number of basic prerequisites such as:

· existence of a communication link between the appliance and the energy management logic,

· the management logic running over the communication link may control the functions of the appliance offered to the users in form of user programs (e.g. washing machine programs),

· the management logic should be aware of the energy the appliance consumes, probably by reading a profile or by getting a real time measurement by a connected energy measurement device, 

· the management logic should be manageable by the users so as to be adapted to the energy management requirements of different households and users.

Although today many energy saving applications exist, a number of issues, mainly related to the general applicability of the provided solutions, hinder wider adoption of them on the market. Following the most important of these issues are identified:

· Not all appliances of the same type consume the same amount of energy: An important aspect of energy saving applications is the knowledge of the energy that appliances consume in various programs. Since not all appliances of the same type consume the same amount of energy, implementation of energy saving applications finds applicability only to specific appliance types and manufacturer models. The CoC initiative of the European Commission addresses this problem with Code of Conduct specifications that up to date cover, Digital TVs, broadband communication equipment, external power supplies and data centers. Currently, the CoC does not cover appliances of which use is very frequent, such as heating systems and white goods. 

· Lack of generic profiles for appliance identification: Here the term ‘profile’ applies to three aspects; the generic identification of a) the appliance type, b) the supported operation modes and c) the energy figure of each mode. Encoding these three parameters in appropriate profiles enables implementation of generic energy management mechanisms. The UPnP is the forum that is mainly involved in the specification of such profiles. So far the forum has covered some household appliances, such as, TV sets. Although the UPnP profiles describe some appliance types and internal operation modes, they do not provide any information about the energy these appliances consume.  

· Normalisation of energy profiles: The energy profiles defined for each appliance category should be generically respectable by all appliance manufacturers, otherwise dependencies for particular manufacturer models will be created and the whole profile management solution will loose its significance. To deal with the issue the CoC initiative may need to focus on definition of allowable energy consumption levels not only for the active and standby modes but also for each user program individually.

· Openness of communication interfaces and ability to control appliance functions: Managing energy consumption greatly depends on the ability of the network to control the functions of the appliance. Many appliance manufacturers are reluctant of giving up control of their appliances to third parties, hence keeping their APIs hidden. An initiative on harmonizing the communication interfaces employed by appliance manufacturers does not currently exist. Important candidates for adoption by potential future initiatives are wireless and powerline communication technologies as both of which do not require extra infrastructure. A distinguished, parallel evolving initiative, partly adopted by some major European manufacturers of white goods and lighting control systems is the KNX forum. This forum has specified a thin, low bit rate powerline communication protocol suited for home communication applications implementing simple control functions. Another powerline standard meeting wide adoption, mostly by third party application developers, in the USA, is the Lonworks. Popularity also emerges the Zigbee wireless communication protocol, adopted by some white goods manufacturers. 

GAP: Based on the assumption that IP would be used in building management protocols. 

· Need for standard and open application profiles

· Need for end to end integration with IP based networks

· Interoperability among various media (different radios and wires)

In the following we recite the proceedings of some major standardization bodies and forums in the area of home networking, concerning their latest developments in the frame of technologies for energy saving applications.

6.2.5.3 Bodies working on PLC standards (KNX, Lonworks, HomePlug)

PLC interfaces are widely used in home networks for the implementation of high speed communications over IP (HomePlug) and control of some domestic appliances (e.g. white goods). The bodies are advised to consider energy consumption of PLC interfaces under the following application aspects:

· Implementation of power metering functions. The energy that PLCs consume while functioning as passive energy metering devices should be minimal. Nowadays consumption of PLC physical interfaces is not taken into consideration.

· Implementation of standby functions, whereby the network switches off appliances being set in standby mode. In this case the power that the PLC interface consumes should be considerably less than that of the appliance.

· To enable implementation of very low energy consumption applications (e.g. standby and high communications) PLCs should be provided with operation modes with each one corresponding to different energy consumption level.

6.2.5.4 Other boddies working on non PLC based technologies for building networks

· IETF: 6LowPAN : Specifies how to reduce IP v6 header to limit packet size on low energy networks e.g. 802.15.4 low power radio.

· IETF : ROLL : routing Over Low power and Lousy networks: Performs a gap analysis of existing IETF routing protocols with the goal of adapting one for low power networks.

· Zigbee-Homeplug alliance

· IPSO : IPv6 kernel for low memory, low CPU small objects

· ANSI/ASHRAE Standard 135-1995: Gridwise :
 http://gwac.pnl.gov/cocoon/morf/gridwise/article/100
Key Words ANSI/ASHRAE:  Standardization; Multi-sector; Technology; Biofuels; Security; Identity; Nanotechnology; Management; Gridwise; Programming;
· GAP: Home appliances and equipments are a big source of savings. They can also be part of a global grid management strategy (e.g. micro-generation control and trading). A protocol is required to communicate equipment status and profiles possibly deeper into the grid. This should work over different media, e.g. PLC, radio, and should be optimized for low power operations. 

· See Leading the Way to the Third Industrial Revolution at http://www.ectp.org/documentation/Conference2007/JeremyRifkin-EnergyVisionPlanandThirdIndustrialRevolutionforEU-English.pdf  
6.2.5.5 The Code of Conduct Initiative of the EC & Labeling Initiatives

The regulation of the energy efficiency of appliances was defined in the Energy Labelling Directive (92/75/EC. This now has a long history in its application to domestic appliances, such as refrigerators, and is well known through the A to G rating scheme. The Directive on the Eco-design of Energy-using Products (2005/32/EC), includes electronic devices, with the aim of integrating environmental aspects into product design in order to improve the environmental performance of products throughout their whole life cycle. The Directive does not contain binding requirements for specific products, rather it defines conditions and criteria for setting the requirements for “environmentally relevant product characteristics.”  Products that fulfil the requirements are intended to benefit both businesses and consumers, by facilitating free movement of goods across the EU and by enhancing product quality and environmental protection. Under 2005/32/EC, the EC has proposed, following consultation, draft regulations covering the eco-design requirements of ICT-related devices:

–       Standby and off-mode electric power consumption of electrical and electronic household and office equipment 
–       External power supplies 
–       Simple set top boxes 
It seems likely that the EC will issue further regulations under this Directive as it seeks to improve energy efficiency in order to achieve its targets under the Kyoto Protocol.

GAP: In the context of appliance profiling activities these bodies should address household appliances of which use is very frequent, such as heating systems and white goods.

6.2.5.6 CENELEC - TECHNICAL COMMITTEE 111X: Environment 

GAP: CENELEC should cooperate with the CoC and other worldwide labeling initiatives, on aspects:

· homogenisation of the labeling process among all involved bodies,

· expansion of the CoC  to the field of household appliances.

6.2.5.7 CECED (European Committee of Domestic Appliance Manufacturers)

CECED efforts to reduce environmental impact of household appliances aim at linking environmental measures with the manufacturing strategy, the market realities and the service to the consumer. Nowadays, CECED efforts in the area are targeting encouragement of appliance manufacturers:

· to participate in the energy labeling initiatives and manufacture less energy consuming appliances,

· to manufacture appliances using methods with lesser impact on the environment.

GAP: In the framework of enabling wider use of ICT methods for energy management, CECED should:

· Encourage definition of generic user modes for all household appliance types.

· Introduce the concept of new remote control possibilities on appliance functions such as:

· masking of user programs,

· remote switch over of programs,

that help development of more intuitive energy saving applications.

· Correlate appliance operation modes with user modes and encourage definition of energy consumption thresholds in the frame of the CoC.

· Encourage adoption of standard communication interfaces and protocols for encoding energy consumption measurements, along with operation modes, toward the network.

6.2.5.8 ITU: The Joint Co-ordination Activity on Home Networking (JCA-HN)

This ITU group has the following objectives:

· To identify and co-ordinate activity on Home Networking across all the relevant ITU-T Study Groups (currently ITU-T SGs 4, 5, 6, 9, 12, 13, 15, 16, 17) and to liaise with ITU-R (currently SGs 1 and 6), in particular on impacts of and/or requirements for public networks, namely NGN.

· To provide a visible contact point for Home Networking activities in ITU-T, to seek co-operation from external bodies working in the field of Home Networking and enable effective two-way communication with these bodies.

GAP: The following considerations should be taken into account by the JCA-HN for dissemination within the ITU-T SGs:

· In recommendations on physical communication interfaces introduce the aspect of energy consumption and make associations with the internal interface functions.

· Introduce as much as possible the notion of operation modes for communication interfaces, network components and technologies and correlate it with energy consumption.

· Recommend generic ways of communicating energy consumption of network components (e.g. gateways, routers, hot spots, etc) across the network presumably using high level protocols (e.g. IP).

6.2.5.9 UPnP

The UPnP is the forum that is mainly involved in the specification of such profiles. So far the forum has covered some household appliances, such as, TV sets. 

GAP: Although the UPnP profiles describe some appliance types and internal operation modes, they do not provide any information about the energy these appliances consume.

6.2.5.10 OSGi

In the general framework of enabling wider implementation of energy saving applications, OSGi should encourage appliance manufacturers to agree on common APIs, for the implementation of remote control functions (e.g. remote switch off, program selection and status monitoring). 

GAP: Having common APIs in place on centralized communication points within home networks, such as residential gateways, shall render implementation of control functions developed as part of energy saving applications, compatible with every manufacturer appliance.

6.2.5.11 ETSI

Concerning development of NGN, ETSI supports integration of fixed networks in the context of IMS. This activity hosted in the TISPAN group, among others is engaged in the definition of harmonised Quality of Service (QoS) that may be used by all network types in mixed communication scenarios between fixed-mobile, etc. 

GAP: An aspect that TISPAN could take into consideration in the definition of QoS classes and the implementation of the RACS architecture could be the notion of the energy that fixed networks consume while operating in different QoS schemes. The later would enable development of energy aware applications and routing algorithms that take into consideration energy consumption while setting up routing paths.

6.2.6  ICT and Climate Change-a wireless and mobile perspective

This section discusses how fixed networks can improve mitigation whereas mobile networks cannot and also provides a relation on spectrum usage in regards to energy efficiency

6.2.6.1 Fixed networks can improve mitigation in ways mobiles cannot

While cellular mobile networks play a key role in our society in general and in particular towards reducing energy consumption in other industry sectors, there are areas where fixed networks are more efficient. According to a recently published report by GeSi, ICT can mitigate by 2020 its own emissions more than fivefold by savings in other sectors applying ICT. Only a part of the applications require mobile technology. Many applications depend however on the availability of energy efficient broadband access. Wireless solutions allow a rapid and efficient deployment in areas where no infrastructure exists. With growing demand on data rates, like in more densely populated areas, the typically lower data rates of wireless networks pose an effective limit. Copper based networks have been around thirty times faster than cellular networks (figure 1) and fiber networks increase the gap further.
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Figure 6: Development of data rates for fixed and wireless technologies

Both, copper and wireless face a common challenge of reducing range at higher data rates. Active repeaters and denser cell deployment are required for higher data rates, resulting in increased power consumption. With the introduction of fiber technology fixed networks gained additional speed and increased range while at the same time reducing power consumption. The relative high CAPEX of deploying fiber has so far limited its deployment, but the demand for FTTH is obviously growing. The energy efficiency improvement of fiber networks compared to copper networks is tremendous, as shown in figure 7.
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Figure 7: Energy comparison of copper vs. fiber networks

Despite tremendous efficiency improvements of cellular base stations, there is no similar change of the underlying physical effects available in wireless, like the transition from copper to fiber in fixed networks.

A direct comparison of the power consumption of fixed and mobile networks is pretty difficult, as the applications and usage behavior are different. Also the corresponding mitigation effects are difficult to estimate, as they depend heavily on the user behavior.  The above mentioned GeSi study is only a starting point for potential mitigation effects.

GeSI: Global e-Sustainability Initiative 

GAP:  GAP ITU could develop a calculator that can compare the short and long term benefits of each communication medium, Ex. Wire Vs. Fiber Vs Wireless
6.2.6.2 Spectrum usage and energy efficiency 

High data rates require wide bandwidths as spectral efficiency and energy efficiency of wireless systems are partly contradicting requirements. As the available bandwidths increases on higher frequencies, newer radio systems where introduced at increasingly higher frequency bands. 
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Figure 8: Trend to assign wireless spectrum at in creasing frequencies

The recent transition from analog to digital TV freed for the first time in decades some amount of spectrum in the VHF band. While the bandwidth is still relative limited, the low frequencies allow a considerable wider coverage with the same amount of power. Also penetration through walls and vegetation is higher at lower frequencies, further improving energy efficiency of in-building coverage. While low frequency bands are no solution in capacity limited areas, especially rural areas in developed countries but also large areas in developing countries with yet very low mobile phone penetration could be covered with considerably fewer base stations and therefore with much less power consumption. 

With only capacity and data rate increase in mind, lower spectrum wasn’t high on the cellular agenda. However, the growing demand for improved energy efficiency of not only single network elements (like BTS), but for the total network, the usage and availability of a sufficiently wide spectrum at low frequencies has to be reconsidered for cellular networks.
6.2.6.3 Energy Efficiency in Next Generation Networks (NGN)

Next Generation Networks (NGNs) are seen by many as the new network architecture that will unify today’s fixed, mobile and broadcast networks. This innovative technology is expected to bring about greater energy efficiency than legacy networks. In turn, by improving the energy efficiency of Information and Communication Technologies (ICTs), NGN can potentially make a significant contribution in the battle against global warming.  Commitment from providers and manufacturers is required in order to achieve a real impact in power consumption. This section clarifies actions that should be carried out during NGNs deployment. 

a.
NGNs providers and manufacturers should commit to reducing power consumption through migration to NGN. Some of the actions to be taken could include:

· Maximizing Network capacity.

· Improving IP systems, reducing energy requirements of VoIP services and multimedia applications while maintaining the best quality.

· Lessening the number of electronic devices required in order to reduce emissions from the manufacturing and distribution of devices.

· Lowering the overall consumption of energy in data centres and developing energy efficiency servers. 

· NGNs related technology should make use of more tolerant climatic range specification.

b.
Making use of Multiple Power Modes in NGNs’ related technology. These could include:

· Full Power Mode

· Low Power Mode

· Stand by

· Hibernation

Power requirements in each mode should be provided as well. The existing Code Of Conduct for Power Modes in Broadband equipment of the European Commission could be adopted as a reference.   

c.
Power consumption should be monitored in NGN devices to encourage their most efficient use. Elements in NGNs architecture where power consumption could be measured include:

· Transmission systems: Optic fiber, DSL, and Wireless.

· Swiching Centres

· Data centres

· Applications of the network, e.g. to evaluate total power reduction by remote tools.

This monitored data should be publicly available to allow the user to know how much energy ICTs usage requires.

d.
Following SG15 work on the Energy Saving Checklist, ITU Study Groups could present new energy saving checklists, as a recommended tool for manufacturers and providers. An example could be an energy saving checklist for materials used in transport systems, where type, size, raw material and recycling options should be evaluated to be catalogued as energy efficient.

Reference document:

“Next Generation Networks and Energy efficiency”, Technology Watch Report, ITU-T, August 2008

6.2.6.4 USN Use-Cases for Monitoring Climate Change

6.2.6.4.1 Direct Climate Change Monitoring

One of the ways to help counter climate change is to monitor the climate to verify if changes are caused by human influence or natural phenomena. Using sensor networks to monitor climate has been studied for decades, and the technology and techniques have recently developed into a viable solution for monitoring climate change. 

Research in using sensor networks to monitor climate have been studied for decades, and the technology and techniques have recently developed into a viable solution for monitoring climate change. Some of the applications used by USNs to monitor the environment are:

· Climate monitoring

· Marine environment monitoring

· Glacier monitoring

· Monitoring and control of the GHG emission

· Management of city facilities 
· Home automation

· Industry automation and commercial building control

· Indirect monitoring to learn climate characteristics

· Watershed monitoring

· Agriculture
For additional details refer to pp. XXX (D4) 


6.3 Adoption of ICT usages

Further mitigation measures are widely adopted throughout the industry and are leading to huge potential reductions of CO2e, however to completely take those benefits into account, life style changes need also to be consider. For example people may drive more during the free time gain by using ICT,

A very complete analysis is done in SMART2020:

“The ICT sector has transformed the way we live, work, learn and play. From mobile phones and micro-computer chips to the internet, ICT has consistently delivered innovative products and services that are now an integral part of everyday life. ICT has systematically increased productivity and supported economic growth across both developed and developing countries. But what impact do pervasive information and communication technologies have on global warming? Is it a sector that will hinder or help our fight against dangerous climate change? 

To answer these questions, this report has quantified the direct emissions from ICT products and services based on expected growth in the sector. It also looked at where ICT could enable significant reductions of emissions in other sectors of the economy and has quantified these in terms of CO2e emission savings and cost savings.”

Complete report available at : http://www.theclimategroup.org/assets/resources/publications/Smart2020Report.pdf

6.4 Future Roadmap

· ITU should undertake a study to determine the effectiveness of labeling regarding consumer buying decision for energy consumption labels. Furthermore study embodied CO2e labels for equipments AND services

· The ITU should investigate the relative timescales regarding equipment lifetime and time to break even regarding CO2e reductions arising from the deployment of new ICTs devices for its Recommendations. 

· It was noted that the Smart2020 Report mentions rebound effects. Future work needs to take account of these. A liaison statement was sent to OECD to ask for more information.

· A gap exists in quantifying the potential savings ICT can bring in other sectors. Metrics will need to be developed and approved.

· Home appliances and equipments are a big source of savings. They can also be part of a global grid management strategy (e.g. micro-generation control and trading). A protocol is required to communicate equipment status and profiles possibly deeper into the grid. This should work over different media, e.g. PLC, radio, and should be optimized for low power operations.

6.5 Prioritisation of standards gaps that need to be filled (to tackle ICTs and climate change). 

· ITU needs to define this metric (The difference between the energy consumption reduction by utilizing ICTs and the energy consumption through the use of ICTs.)

· Gap. ITU needs to develop a calculator that can compare the short and long term benefits of different telecommunications systems, e.g. Wire Vs. Fiber Vs Wireless. 

· ITU Study Groups could present new energy saving checklists
, (An example already exists: See TD 288 (GEN/15) Checklist on Energy Saving for Standardization Activities)

Appendix 1: European Union further Green work
EU Directives 2002/95/EC on the restriction of the use of certain hazardous substances in electrical and electronic equipment (ROHS) and 2002/96/EC on waste electrical and electronic equipment (WEEE) were designed to tackle the growing waste stream of electrical and electronic equipment and complements measures on landfill and the incineration of waste.

Impact assessments are an aid to political decisions, rather than a substitute for them. They inform decision-makers of the likely effects of proposals and alternatives, leaving them to take the decisions. Best practice in the EU is to improve and to simplify the regulatory environment while giving full consideration to the effects of policies on the:

economy

society

environment

The EC Communication COM(2002)276 sets out a general approach to impact assessments. This is within the frameworks of Better Regulation and the European Sustainable Development Strategy.

The EU Eco-Management and Audit Scheme (EMAS) is a management tool for companies and other organisations to evaluate, report and improve their environmental performance, based on Regulation (EC) No 761/2001. The methodology adopted is ISO 14001 for the environmental management system. An EMAS logo is used to signal registration to the outside world.

EMAS maintains a library of environmental statements to assist organisations in developing their own.

Participation in EMAS is voluntary and extends to public or private organisations operating in the European Union and the European Economic Area (EEA). An increasing number of candidate countries are also implementing the scheme in preparation for their accession to the EU.

The EC is developing a policy on green public procurement. It recently adopted a Communication on procurement, noting the considerable potential for environmental benefits, since European public authorities spend the equivalent of 16% of the EU GDP in the purchase of goods and services. It proposed developing a single set of criteria for the EU. The principles of nondiscrimination and equal treatment are paramount, implying that, amongst other things, the criteria have to be measurable/verifiable in order that bidders can be treated in the same way and to allow effective verification of bids against tender documents.

The working document indicates that the EC is taking a life cycle approach so that criteria for all production processes are seen as contributing to the characteristics of the product or service purchased. Products or services are then expected to comply with one or the following:
Type I Environmental declaration in accordance with ISO 14024 : Flower (European Ecolabel) and other national or (multi)-national eco-labels

Type III Environmental Declaration in accordance with ISO 14025 : Certified Environmental Product Declaration (EPD)

Statement from an accredited third party

Statement from an internal, accredited, laboratory

Type II Environmental Declaration according to ISO 14021 : Self-Assessment

Various forms of self-assessment, such as EU mandatory energy labelling systems (on which there are random checks) or self-assessment forms designed by industry itself.

In its impact assessment the EC considered five distinct options, indicating the problems of implementation of each. A further, more detailed impact assessment will be carried out with a view to adopting the appropriate legal instrument.

The Efficient Servers project, part of Intelligent Energy Europe (part of CIP), aims at demonstrating the high potential for energy savings and cost reductions for servers in practice and at supporting the market development for energy efficient servers. It has published:

Part I: Energy consumption and saving potentials 

Part II: Market barriers and technical measures to improve the energy efficiency of servers and data centres 

Part III: Energy efficiency criteria and benchmarks 

In Part I: The annual electric power consumption of servers in the EU-27 was calculated from market data on servers and energy consumption data for the most popular models, following an approached used by LBNL for the USA.
 In 2006, the EU-15 plus Switzerland was estimated to use 14.7 TWh for servers and 36.9 TWh for data centres including storage, network components and infrastructure (cooling, UPS, lighting). The NMS-10 accounted for only 7 % of the total EU-27 electric power consumption of servers. The total electricity consumption of data centres in EU-27 was around 40 TWh.

In Part III, the project provides a critical evaluation of benchmarks to servers, including those of the Standard Performance Evaluation Corporation (SPEC).

The Project has also published case studies to illustrate best practice.

Directive 2005/32/EC established a framework for the setting of eco-design requirements for Energy-using Products (EuPs). For this work the EC commissioned a detailed evaluation of methodologies for the eco-design of energy-using products. This advocated a methodology for the assessment of the “improvement potential” on the basis of affordability for consumers and competitiveness of the industry, both captured as Life Cycle Costs (LCCs). This approach was originally developed by the LBNL in the 1980s and has been used in the USA and Europe for energy labels and minimum energy efficiency standards. It addition to LCCs the methodology includes analyses for

policy

scenario

impact 

sensitivity

� The UNF was established following a generous donation by Ted Turner.


� Contacts: Dominique Roche (Orange) & Flavio Cucchietti (Telecom Italia).


� http://enterprise.amd.com/Downloads/svrpwrusecompletefinal.pdf
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