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Focus Group on ICTs and Climate Change

Chairman’s Report to TSAG
To TSAG
The ‘Focus Group on ICTs and Climate Change’ was established at the TSAG meeting of 2-9 July 2008. The Terms of Reference of the FG required completion of all four of its Deliverables by 31 March 2009 and also indicated that the Group would terminate its work in April 2009 and report to TSAG.

During the three face to face meetings and via the 28 teleconferences a cohesive team emerged and successfully completed the final set of deliverables.
How did we meet the Requirements of the Terms of Reference?
The four Deliverables are now complete and available on the FG website (updated website reference needed). The results are summarised in the Executive Summary of the Group. Some additional information is noted here.

At the November 2008 meeting in Geneva, members of TSAG and TSB gave additional steer to the group: 

· It was recommended that we produce an Executive Summary of the Deliverables for TSAG. This would ideally be no more than 2 pages per deliverable. 
· Discussion on targets and adaptation were deemed to be outside the Terms of Reference. The focus was on Deliverable 3, namely agreeing on a methodology (s) to calculate the impact of ICTs on climate change which could subsequently be used in discussions on meeting international targets to reduce GHG emissions.
Five documents have duly been produced by the Focus Group under the titles:
·  Executive Summary 
·  Definitions (Deliverable 1)

·  Gap Analysis and Standards Roadmap (Deliverable 2)

·  Methodologies’ (Deliverable 3)  and
·  Direct and Indirect Impact of ITU Standards’ (Deliverable 4)
The Executive Summary should be understood as the key conclusions of the group.
At the request of the Chairman, at the November meeting, a Questionnaire was agreed to be sent to both ITU-T and ITU-R Study Groups to identify the possible GHG impact of technologies within the respective SG’s  areas of work. At the final meeting in Hiroshima, the Chairman produced a PowerPoint presentation highlighting the key findings of the responses with estimates of the positive and negative impact on emissions. This presentation and the results of the questionnaire are included as an Appendix to Deliverable 4. The Chairman noted:  
· the importance of reducing the demand for primary energy, for example by introducing standby modes for set-top boxes, in future work of the SGs 
· the need for increased awareness of the mitigation potential from the use of ICT services and networks (for example by travel avoidance) on other sectors’ primary energy requirements.
Discussion of follow-on issues 

A PowerPoint presentation was prepared for the third and final meeting (March 24-27th) entitled ‘Issues for Future Work’. This was prepared by the Chairman and WG Chairmen using material from the 4 Deliverables and was presented and discussed at this meeting. It identifies issues which should be considered for further study by TSAG and for possible future Recommendations. This presentation is included as an Appendix to this report.

 Additional discussion of follow-on issues
At the request of the FG Chairman and supported by the Management Committee, a final session was arranged at the Hiroshima meeting entitled “Additional discussion of follow-on issues”. The objective of this session was to ensure that any additional issues, not included in the ToR or Deliverables, could be identified. 

These are highlighted in the Hiroshima meeting report as follows.

“This session was chaired by Arthur Levin, TSB Counsellor.  It was intended to allow participants to provide some guidance to TSAG on other possible areas for future work on climate change not addressed in the Deliverables.

A number of key issues were raised.  Some noted that it is hard to set global targets for the reduction of GHG emissions, as different energy sources may be used, some of which can be renewable.  Others commented that the methodology for measuring the impact of ICTs on climate change can be used to set targets for emission reductions (and to define targets) and noted the urgency of this work.

Mr Quang Cuong, the representative from Vietnam, noted that adaptation is a key issue to be studied, as the impact of climate change is already being felt in his country in coastal areas and some villages will be lost.  There needs to be more emphasis on ways in which ICTs can help developing countries to mitigate and adapt to climate change.

As ICT is a fairly small share of GHG emissions, some felt that more effort should be placed on identifying key actions for the use of ICTs to reduce emissions in other sectors as well as any necessary standards. More studies on the use of ICTs to reduce emission in other sectors would be helpful, as well as work to indicate priority areas and sectors for attention. 

It was indicated that there is need for further study on recycling of ICT devices, which is mentioned in the deliverables, as part of a broader approach to ICTs and the environment further.

There was discussion of the 2kW Society, an initiative mentioned in D3, and some expressions of support for the concept.   Others cautioned that the 2kW initiative needs to take account of the ability of ICT to mitigate emissions in other sectors”.

In addition the Chairman would like to note here that in an offline conversation during the final meeting, Malcolm Johnson said that the ‘effects of human factors’ and ‘sustainability requirements for batteries’ need to be included in any follow on work.

Concluding Comments from the Chairman

The problems addressed by the group were 
· what is the impact of ICTs on Climate and 

· what can be done about it. 
The consensus view of the group is that manmade emissions from greenhouse gases, in particular carbon dioxide, are changing the climate. Gases such as carbon dioxide and water vapour tend to raise the temperature whilst sulphur dioxide reduces it. Industrial processes need to be controlled and/or changed to prevent harmful pollution of the environment. 

ICTs have a direct impact when fossil fuels are used in the manufacture of ICT devices and an indirect impact if fossil fuels are used to energise the devices during the use phase. 

At the device and system level, by careful design it is possible to reduce the energy requirement and at the service level it is possible to emphasise the beneficial effect of substitution services such as travel avoidance. Both aspects need to be emphasised in future work.
From the outset it was clear that different stakeholders took differing views on what needs to be done to minimise the overall impact of ICTs on the climate. These included operators, vendors, users and policymakers. So far, the ICT industry has been driven by the need for profit, for example by maximising growth and upgrade. These two factors act as multipliers which tend to drive GHG emissions up. Work on ‘methodologies’ provides a way to steer the work on future technologies in the right direction to minimise their overall impact on climate.
Unlimited exponential growth should raise alarm bells to anyone with a mathematical or scientific background. The concern is how soon the technologies will become unsustainable through lack of resources and/or pollution. 
Growth in demand for ICTs will continue as more and more subscribers take up the technology until saturation is reached. For example around 60% world population has a mobile phone (4B) or access to a television (2B households). It is unreasonable to deny the remainder access to these devices in an effort to cap emissions. Attention must therefore be turned towards energy efficiency and the use of non-fossil fuel sources of energy.

Upgrades, whereby new technologies are introduced with additional functionality, exert an extra multiplying effect on emissions and premature obsolescence. Such upgrades at the technology and service level are driven by Moore’s law and competition between vendors. The most popular formulation of Moore’s Law is the doubling of the number of transistors on integrated circuits every 2 years. Some references give the doubling period as low as 20 Months. Internet traffic, servers and networks tend to follow this trend. Office or domestic devices tend to be ‘obsolete’ in about three years. When to replace one device with a more efficient one is therefore an important issue for the ICT industry. This needs better understanding so that lifecycle emissions can be factored in to purchasing schemes.
To gain control of ICT related emissions the following factors need to be considered.

· Switch to non-fossil fuel energy sources 

· Reduced in-use energy demand through improved design and integration

· Introduce standby modes to exploit periods of quiet or low traffic

· Successive generations of access equipment need to operate with lower (not higher) energy requirements
· Longer life spans between replacement or upgrade need careful consideration
· Recycling should be maximised to reduce 'embodied emissions'.
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Material is coordinated with working group chairs.  However we still accept changes if necessary
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Topics Covered

		Deliverable 1



Future Issues

		Deliverable 2



Gap Analysis

Methodology

Direct and Indirect Impact

		Deliverable 3



Methodology of Environmental Impact Assessment of ICT

		Deliverable 4



Checklist

Data Center

Tele-conferencing system

Home Networking

Next Generation Networks (NGNs)

Ubiquitous Sensor Networks (USN)

Intelligent Transport System (ITS)

Tag-based identification Applications and Services

		Conclusion
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Res 73 extract. “…to develop appropriate Recommendations on climate change issues within the mandate and competency of ITU-T, including telecommunication networks used for monitoring climate change, for example signalling and quality of service issues, taking into account any economic impact on all countries and in particular on developing countries;

to identify best practices and opportunities for new applications using ICTs to reduce the impact of climate change and to identify appropriate actions;

to liaise with the relevant ITU-R and ITU-D study groups and promote liaison with other standards development organizations in order to avoid duplication of work and to optimize the use of resources”.

ITU Recommendations are referred to when purchasing products and services. Global market drives up volume and decreases prices. More carbon-efficient solutions are required. There is a need to calculate the carbon footprint of products and services and reduce it.
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Deliverable 1

Definitions





*
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Future Issues

		Publish working definitions and terminology document in the context of ICT & CC as an ITU-T recommendation



The terminology definition document is one of the deliverables of FG-ICT&CC.

It is better to make the terminology document as an ITU-T Recommendation because it is indispensable for the readers in order to understand the ICT&CC-related Recommendations.

		Definition of ICT (scope in the context of ICT and CC)



e.g. broadcasting business area?, IP-TV? and so on.

D1 Definition



*

		D1 has provided definitions in the deliverable and suggest that future work 

		Include the need to Publish working definitions and terminology document in the context of ICT & CC ,as an ITU-T recommendation

		Definitions, as related to ICT and climate change, should be cross cutting across all three sectors of the ITU

		The scope of the definitions should be in the context of ICT and CC

		For example, broadcasting business area, IP-TV, etc.













*

Deliverable 2

Gap Analysis





*









*

International Telecommunication Union

Reducing ICT CO2 Emissions

		Carbon Calculator:



ITU to develop a carbon calculator standard 

To compare short and long term benefits of different telecommunications systems (e.g. Wire Vs. Fiber Vs Wireless)

		Checklists:



To extend energy saving checklists concept to ITU Study Groups’ specialized areas

An example exists: See TD 288 (GEN/15) Checklist on Energy Saving for Standardization Activities

		Carbon Labeling: 



A methodology to quantify embedded CO2

A study to assess the effects of “labeling”* for embedded CO2 and CO2 consumption

The study should address requirements for end users and for B2B and B2C services and products e.g. core telecom products, customer premise equipment (CPE) and telecom services

Focus on procedures and measurements 

A need for ICT specific standardized measurement methods to analyze the energy consumption as well as embedded CO2.

* labeling does not necessarily refer to a sticker, but more to the fact that the information is available and validated”. Link to CoCs and Labeling strategies for home appliances.

D2 Gap Analysis



International Telecommunication Union

*

		 Carbon Calculator – We all contribute to global warming every day. The carbon dioxide we produce by driving our cars and leaving the lights on adds up quickly as well as the ability to compare short and long term benefits of different telecommunications systems (e.g. Wire Vs. Fiber Vs Wireless)

		There are many variants of carbon calculators on the web providing us with various results.  A carbon calculator standard would alleviate the issue of varying results and would help industry accurately measure carbon emission.

		 Checklists – 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.

		Carbon labelling – 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.  However a methodology is needed to quantify embedded CO2

		There is also a need for a study to assess the effects of labeling for embedded CO2 and CO2 consumption 

		The study should address services and product requirements for end users, B2B, and B2C

		And the study should focus on procedures and measurements.

		











*

International Telecommunication Union

Reducing ICT CO2 Emissions Con’t

		NGN and Future Networks: 



Carbon saving in End-to-end architecture. Energy savings potential in:

(1) NGN

(2) Future Networks. 

Examples: energy requirements of VoIP services and multimedia applications, multiple power modes in network technology, energy savings with improved data management, routing. 

		Energy savings in network elements: 



Communication Interfaces: 

(1) physical communication interfaces consumption; 

(2) operation modes of communication interfaces; 

(3) communication interfaces and protocols for encoding energy consumption measurements

D2 Gap Analysis



International Telecommunication Union

*

		  Next Generation Networks (NGNs) and future networks are seen by many as the new network architectures that will unify today’s fixed, mobile and broadcast networks. These innovative technologies are expected to bring about carbon savings in end-to-end architecture and greater energy efficiency than legacy networks. 

		In turn, by improving the energy efficiency of Information and Communication Technologies (ICTs)

		NGN and future networks can potentially make a significant contribution in the battle against global warming.  

		Future work also needs to address energy savings in network elements pertaining to communication interfaces such as

		Reducing consumption in physical communication interfaces

		Or a method such as operation modes to manage power consumption of communication interfaces

		Encouraging the adoption of standard communication interfaces and protocols for encoding energy consumption measurements, 











*

International Telecommunication Union

ICTs Contribution in Other Sectors ICT improves Energy Efficiency

		Energy management in buildings



IP is 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 and systems (i.e. different radios and means of transmission). 

Method to control appliances-Communication of power consumption of network devices using high level protocols (e.g. IP). 

Grid management: Protocol required.



D2 Gap Analysis



International Telecommunication Union

*

		In the framework of enabling wider use of ICT methods for energy management to improve energy efficiency future work should entail technical standards to:

		Enable IP based products to be used in building management protocols

		Establish open application profiles

		Create end to end integration with IP based networks

		Determine interoperability among the various media and transmission systems 

		Produce methods to control appliances-Communication of power consumption of network devices using high level protocols such as IP

		And to conceive a protocol for grid management, 

		Mission critical aspects vis a vis robust protocols to, for example, switch off a boiling kettle, etc.  Could also be used for sensor networks.
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International Telecommunication Union

ICTs Contribution in Other Sectors ICT improves Energy Efficiency

		ICT can play a major role in reducing its own emissions and carbon footprint. 



Efficiency metrics can be defined

The networking industry needs to publish a unified energy metric that considers:

features,

function, and

device location within the network

Provide a metric to measure network efficiency.

D2 Gap Analysis



International Telecommunication Union

		ICT can play a major role in reducing its own emissions and carbon footprint.  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. 

		



*
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International Telecommunication Union

ICTs Contribution in Other Sectors ICT improves Energy Efficiency

		ITU to define the difference between



The energy consumption without ICT

The energy consumption with ICT

D2 Gap Analysis



International Telecommunication Union

		There is also a need to define the difference between:

		The energy consumption reduction by utilizing ICTs 

		ICT used in cars today to enable more efficient fuel consumption by proper fuel air ratio





	

ITU to define the difference between 

The energy consumption reduction by utilizing ICTs 

The energy consumption through the use of ICTs

*









*

International Telecommunication Union

ICTs Contribution in Other Sectors ICT enables Substitution Services

		Travel substitution



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

D2 Gap Analysis



International Telecommunication Union

*

		Travel substitution 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).

		Metrics would need to be developed and approved











*

International Telecommunication Union

ICTs Contribution in Other Sectors ITU Boundary Setting

		Boundaries 



Telecom

Expertise in telecom 

How do we quantify savings by substitution for services in other sectors?

No expertise in other sectors (i.e. auto industry)

D2 Gap Analysis



International Telecommunication Union

		As ITU members, some of us face certain challenges as our expertise has boundaries limited by our experience in telecommunication matters.

		So we need to continue to reach out to other sectors to establish ways to quantify savings in substituting for services in other sectors.

		For example we wouldn’t be able to identify the embodied carbon in LCA (life cycle analysis) of the auto industry

		This means (next slide)



*
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International Telecommunication Union

Liaise with other Organizations

		Liaise with Standards Development Organizations



ISO, ETSI, ATIS, APT

		Liaise with other Organizations involved with ICT and CC



OECD, EU (CoC), APEC, Universities

		Liaise with ITU-R on matters regarding wireless communication standards

		For international agreement on best practice. 

		Identify SDO’s focus and coordinate efforts 

		Aim:  to utilize best practice and avoid repetition of work.



D2 Gap Analysis



International Telecommunication Union

		Liaising with other Standards Development Organizations such as

		ISO, ETSI, ATIS, APT 

		Also necessary, would be to liaise with other organization involved with ICT and climate change such as:

		OECD, EU, APEC, Universities, and others

		It is also necessary to coordinate with other standards bodies and organizations on international agreements on best practices

		To identify the various SDOs and their focus to coordinate efforts

		The purpose here is to develop best practice and avoid duplication of work



*









*

International Telecommunication Union

Monitoring of Climate Change

		Sensor networks to provide climate data: 



IP sensor networks

Ubiquitous Sensor Networks

D2 Gap Analysis



International Telecommunication Union

		And finally, future works needs to continue studies on the effects of ICTs on the environment and identify areas for further analysis of the application and use of ICTs to further environmental goals such as in the area of

		Sensor networks to provide climate data, such as in 

		IP sensor networks that allow access and remote management of sensor networks using universal protocols, interfaces, and management tools

		And Ubiquitous Sensor Networks that allows the integration of data from a combination of underlying sensors to form a smart sensor network.



*
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Deliverable 3

Methodology





*









*

Future Issues (1/3)

		Methodology of Environmental Impact Assessment of ICT



Recommendations which include the following issues will be an aid for calculating carbon emission reduction:

System boundaries and functional units

Environmental load intensity, i.e., CO2 emission intensity, etc.

D3 Methodology



		D3 identified the following 3 slides for future issues

		The first identified a need for a methodology of environmental impact assessment of ICT

		Recommendations which include system boundaries and functional units, as well as, environmental load intensity, will be an aid for calculating carbon emission reduction.



*









*

Future Issues (2/3)

		High Voltage Direct Current (HVDC) power feed system could be an attractive method for reducing total energy consumption of telecommunication systems, data center, etc.. 

		Standardizing its specification is very important to promote the development of the system and improve energy efficiency of the ICT power feed system.



D3 Methodology



		The second D3 identified future work issues are:

		High voltage direct current power feed systems and their role in reducing total energy consumption of telecommunication systems, data centers, and other similar type systems.

		Also, standardizing HVDC specification is important to promoting the development of the system and improve energy efficiency of the ICT power feed systems



*









*

Future Issues (3/3)

		Environmental impact assessment based on the methodology studied in the FG for data transport networks, multimedia applications, environmental monitoring, NGN, and future networks



Possibility of new activity under existing Questions

D3 Methodology



		D3 also identified a need to assess the environmental impact on the methodologies studied in the Focus Group for data transport networks, multimedia applications, environmental monitoring, NGN, and future networks.

		This could possibly motivate a new activity under existing questions.



*
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Deliverable 4

Direct and indirect impact 

(on energy) of ITU-T standards





*









Tool(Checklist)

		Checklist



Checklists for developing and promoting eco-friendly standards for ICT architecture, ICT devices, ICT providers, ICT systems, and disposal and recycling of ICT systems in an eco-friendly way 

This provides a starting point for GHG audit for ICT managers and consumers

Future work:

The checklists will need to be expanded to bring out more quantifiable benefits of ICTs to reduce CO2 emissions. 

The study should be conducted to include developing countries as they implement ICTs to reduce their carbon footprint.   

*

D4 Methodology



		D4’s document talked about checklist as a tool for developing and promoting eco-friendly standards for ICT architecture and identified the checklist to be expanded to bring out more quantifiable benefits of ICTs to reduce CO2 emissions

		D4 also suggested that the study be conducted to include developing countries as they also implement ICTs to reduce their carbon footprint.



*









Networks and Systems influencing climate change

		Fixed line vs. wireless/mobile networks



Fiber technology provide additional speed and increased range and may reduce power consumption

Direct comparison of the power consumption of fixed and mobile networks is somewhat difficult as the applications and usage behaviour are different

It informs network providers of impact of fixed vs. mobile networks 

Future work

Additional information and study are needed in ITU-T (e.g. relative impact of fiber, wireline, wireless and cellular networks)  

*

D4 Methodology



		D4 discussed fixed line vs. wireless/mobile networks and that the analysis to realize the power consumption of these technologies is difficult as the applications and usage behavior are different. 

		This prompted D4 to identify as future works to include that additional information and studies are needed relative to the power consumption impact of the various technologies such as fiber, wireline, wireless, and cellular networks



*









Networks and Systems influencing climate change (cont’d)

		Data Center



Green IDC

Provides possible ways of reducing energy consumption in data centers 

by using low-power server platform, green OS, energy-aware virtual platform, green-grid middleware, autonomous system management, dynamic smart cooling, etc.

Natural Cooling system

provides a method of using ambient air at the cooling system for data center or base station

Future work

More studies are needed on

Technical specification for energy-aware OS, middleware, and application API for green IDC

Guidelines for reducing power consumption to eliminate the need for air conditioning systems by using ambient air, etc. 

*

D4 Methodology



		Information on reducing power consumption in Data centers using ambient air for cooling and using low power server platforms , green-grid middleware, among other were introduced in D4.

		Future work identified in D4 regarding data center power consumption, was the need for additional studies that are needed pertaining to technical specifications for energy-aware operating systems and

		Guidelines on how to use ambient air in place of air conditioning  to cool data centers.



*









Networks and Systems influencing climate change (cont’d)

		Tele-conferencing system



Reduces CO2 emission by reducing physical meetings

A more focused activity starting with a  teleconferencing work plan that could identify improvements and eliminate roadblocks to increase the use of low-carbon substitute services. 

Future work

Additional information and studies are needed in ITU-T to enhance our understanding of the carbon benefits of various teleconferencing systems, and propose improvements based on the input from SGs’ work

D4 Methodology

*



		With the introduction of new technology in tele-conferencing systems such as the tele presence system, future work should also include additional studies on the carbon benefits of various teleconferencing systems and to possibly propose improvements based on input from study groups.



*









Networks and Systems influencing climate change (cont’d)

		Home Networking



The implementation of ICT-enabled energy saving applications minimizes the energy consumed by energy-hungry household appliances (also ref D2)

Future work

More studies are needed on generic communication interfaces between controlled devices and the management logic of the network, energy profiles for household application types, etc. 

D4 Methodology

*



		ICT enabled systems in the household can reduce energy consumption by either remotely turning off systems or enabling intelligent ICT enabled appliances to sense the most efficient operating  methods.

		Future work in this field identify that more studies are needed on generic communications interfaces between controlled devices and the management logic of the network to manage the energy profiles for household application types.



*









Use of ITU-T Standards

to mitigate climate change

		Next Generation Networks (NGNs)



NGN is expected to bring about greater energy efficiency than legacy networks, by improving the energy efficiency of ICTs 

The potential beneficial impact on mitigation of climate change will give relevant ITU-T SGs hints of technical requirements and further study items

Future work:

The carbon impact of NGN should be dealt with carefully, taking into account the results of more recent studies (e.g. Optimize equipment replacement cycle from the carbon saving perspective, etc.)

D4 Methodology

*



		Next generation networks are expected to bring about greater energy efficiency than legacy networks and so future work should include studies to include the carbon impact of NGN should be dealt with, taking into account the results of more recent studies, for example, optimize equipment replacement cycle from the carbon saving perspective.



*









Use of ITU-T Standards

to mitigate climate change (cont’d)

		Ubiquitous Sensor Networks (USN)



One major use of Ubiquitous Sensor Networks is to monitor climate parameters and pollution (GHG) levels 

The use-cases on use of USN to mitigate climate change will give relevant ITU-T SGs guidance on technical requirements and further study items. 

Future work:

Further standard work should take into account the impact of energy saving monitoring, GHG monitoring, etc. 

In conjunction with data collection, ITU-T could investigate ways to efficiently utilize the data. The use of fast web services could be investigated.

D4 Methodology

*



		Ubiquitous Sensor Networks and their use in monitoring climate change was discussed in D4.  While USNs are systems to help mitigate climate change, future work should continue to further standard work taking into account the impact of energy saving monitoring and to investigate ways to efficiently utilize use the data.



*









Use of ITU-T Standards

to mitigate climate change (cont’d)

		Intelligent Transport System (ITS)



a key technology to improve road safety and reduction of traffic accidents; increased traffic efficiency; improved freight and public transportation efficiency; reduced CO2 emissions; and enhanced driver assist and management. 

Future work

Studies are needed on guidance about the efficient dispatch of vehicles for telecommunication operators, network interface area for ITS, etc. 

They should be dealt with in coordination with other relevant SDOs. 

D4 Methodology

*



		One of the key technologies to improve road safety is the intelligent transport system and as D4 has identified, studies are needed for efficient dispatch of vehicles for telecommunication operators and that any effort be coordinated with other relevant SDOs



*









Use of ITU-T Standards

to mitigate climate change (cont’d)

		Tag-based identification Applications and Services



Tag-based identification applications and services are one of the key ICT solutions which can be used for lifecycle management for ICT products and for products in other sectors. 

Future work:

Architecture, service capabilities for lifecycle management, etc.

D4 Methodology

*



		Included in D4’s document is an ICT solution called tag-based identification applications and services which can be used for lifecycle management for ICT products; as this solution can also be used for products in other sectors, future work should include studies that identify the architecture and service capabilities for life cycle management for this solution.



*









Conclusion

D4 appendix includes the responses to the FG questionnaire from ITU-R and ITU-T SGs 

Standby modes should be introduced more widely to allow for energy savings according to usage patterns and duty cycle (some possible standby modes are missing e.g. Cable, terrisrial, satellite, and IPTV set top boxes). 

The list of ICT technologies and ITU-T standards considered in the FG do not limit the possible and potential ICT technologies and future ITU-T standards to impact climate change. 

*

D4 Methodology



		….and finally, the D4 appendix includes the responses to the FG questionnaire from ITU-R and ITU-T SGs.

		One of the items of note are standby modes which should be introduced more widely to allow for energy savings according to usage patterns and duty cycle (some possible standby modes are missing e.g. Cable, satellite, and IPTV set top boxes). 

		It should also be noted that the list of ICT technologies and ITU-T standards considered in the FG do not limit the possible and potential ICT technologies and future ITU-T standards to impact climate change. 



*
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