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Intro: why an assessment method and which one ?

FTgroup is highly involved in environmental preservation and believes that telecom services using ICT can contribute to mitigate fossil fuel depletion crisis and greenhouse gas emission risks



They can also help to cope with climate change with networks, services, M2M, …



Reality principle: the "green" solutions should be realistic in ROI and TCO for our stakeholders





So it is important to develop a widely recognized assessment method:

Not specific to ICT, but valid for other sectors (goods and service, energy, ...)

Transparent to allow verification and certification

Mitigating error marging (less coefficient, less hypothesis)

Allowing progress benchmark towards defined targets i.e. by U.N.

Giving readable outputs for our stakeholders (customers, investors, employees, NGO, politics, media, society in general)

Based on existing works (Standardization, Academic, …)
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Intro: a coherent approach

There should be a coherent link between energy, greenhouse gas  and pollution targets, in order to optimize efforts and time.

 

We believe that Telecom are very essential for the 3 areas of sustainable development (Environment, Economic, Social).

For example, France Telecom Group develops telecom networks in Emerging countries, and uses at maximum Renewable Energy to reduce CO2 and fossil fuel consumption by diesel, and wastes.



Example of France Telecom - Orange 

Optimized ORYX solar BTS

In Senegal 2008
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I.	 Main Quality of a Methodology to assess ICT impact
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Impact Assessment Quality Overview

		The positive impact of some service can be highly over-estimated, because rebound or parasitic effects are under-estimated.



		So, a realistic, precise and traceable method is required reflecting the most directly as possible the absolute ICT impact in energy and CO2eq



		To optimize ICT actors efforts (delay, manpower, results precision,…),

the method should be modular, based on reusable modules available for:



 new service impact assessment

 trend simulation purposes

 ICT efficiency improvement.



		Then other relative and more refined indicators can be calculated to measure progress towards defined and realistic targets by politics
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Assessment: units

		Clear definition of measurement and service units:



Direct Units for Negative and Positive Impact assessment e.g. kWh per user hour of service and fuel liter per km 

These units could be converted in CO2eq

Unicity of the unit all along one assessment (ICT or physical service)

An integrated value on the same service for final impact comparison between ICT and physical service



		A clear time unit for comparison:



One year is a good unit for example used for society balance evaluation

Use the same year for every inputs e.g. measured values in 2006 or 2007 and predicted values in 2010 or 2020. 

Observe on a sufficient duration to see the trend and avoid concluding too fast before full service deployment



		Expression in International unit as much as possible = J, W, Wh, km, kg, … or most recognized unit = toe, kgCO2e, Nm3 gas, …
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Assessment: LCA calibration

		Full life assessment including:



study phase, manufacturing phase, use phase, dismantling phase

LCA inputs, but with shared and precise hypothesis



		A first realistic, traceable, homogeneous assessment approach



LCA inputs can be used but limited in depth of industrial transformations, to avoid very high assumptions errors.

ICT actors should not invent values. They should use values from actors closer to the considered process (example use value from Silicon mine exploitation companies, or use values from plastic material manufacturers).

A unit choice should be clearly done between primary, end energy, CO2eq
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Assessment: direct energy as an intermediate value (1)

		There is not only one single metric when big differences between ICT and physical services

		Thus using direct energy consumption as an intermediate variable can be more precise to assess greenhouse gas emission because they can be measured.

		Using direct energy reduces the conversion coefficient in the assessment and this the error margin.

		Then, of course, this more reliable intermediate value can be used to assess CO2eq or primary energy and other indicators.

		But note that fossil CO2eq doesn't come only from fossile fuel used by humans



 example: self igniting and burning  coal mines (6,000 years for the oldest in Australia). 20 – 200 million t of coal per year i.e. around 1% GHG in 2003 but it was 2% in 1973 (IEA data)
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Assessment: direct energy justification (2)

		Manufacturing phase: 



direct energy is a more stable and reliable indicator for an industrial process than CO2eq : e.g. electric kWh, or fuel volume for heating and transportation.

Direct energies are very readable in term of cost saving for Stakeholders

CO2eq and primary energy can then be calculated providing complementary hypothesis (energy mix, bio or fossil material resources, …)

		Operational or use phase:



Same arguments for readability and energy mix

ICT equipment targets and measurement methods are specified in WATT not in CO2eq by CODE OF CONDUCT and some standards (ETSI, UIT-T, IEEE, IEC, CENELEC, …)
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Assessment: direct energy justification (3)

		ICT positive impact: 



For example the most natural gain of ICT is not CO2eq but km saving, that can be directly expressed in direct energy (fuel in general) for cars, planes or trains. 

Conversion in CO2eq is then possible but will change with transportation modes and progress.



		Indirect saving:



Activity displacement from heavy infrastructure and industry to ICT will probably reduce energy needs and thus CO2eq only as a consequence.
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II.	ICT impact assessment method
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Assessment method: what to avoid ?

		Avoid blackbox algorithm and indirect data, e.g. macro economics input-output tables. Use them only when other direct data not available, because they are more sensible to other economic fluctuations than to energy.



		Avoid double counting of the impact in LCA 



e.g. ICT wasted silicon is reused by photovoltaïc, this is neutral.



		Don't refine inputs which don't have significant impact on the final assessment result.



		Avoid data with low level of confidence or knowledge



Always indicates error margin assessment and data sources precise quotations.
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Assessment method: 

some formulas 

		Identify used equipment for one service or substituted service



		Quantify equipment lifetime, maximum potential capacity, actual load  and user profile



		Generic bottom-up formula from Dr Aebisher (Centre for Energy Policy and Economics (CEPE) of the Swiss Federal Institutes of Technology)



Used Energy(t) = Σijk ni(t) * e ij (t) * uijk(t)

with 	n: number of equipment of type I

	e: electric power load in functional state j

		u: intensity of use by user k



		Macro top-down approaches too approximate for us:



Energy/use x use (Dr Aebisher)

or Energy/GDP x GDP (Dr Aebisher)

CO2eq/GDP x GDP (very similar for CO2)



ICT & CC Deliverable 3    Geneva 25-28 nov 08         FT & Paris Diderot



*



Assessment method: 

negative ICT impact in practical examples

		But in practice, different formulas depending on available data to assess ICT energy consumption C:





(a) for a transmission system including optical cable:	

life C = Eq Nb x [(eq P x PUE*8766 + yearly E for maintenance]

Invest C = ICT manufacturing / ICT lifetime in year

+ cable concrete installation energy / m  x cable length in m / cable lifetime in year





(b) for a datacenter:

life C = Room size in m²  x   (average P per m²   					+ yearly E for maintenance per m²)

Invest C = ICT manufacturing E / ICT lifetime in year 

		+ Room size in m² x building energy per m² /building lifetime
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Assessment method

positive ICT impact assessment

		In practice, different formulas depending on available statistical data to assess ICT energy saving S:





S= Average km per car per year

x  average number of people per car

x average rate of business trip

x average rate of business trip for meeting

x replaced physical meeting coefficient through teleconference



or



S= Average business travel per user per year 	

x average km per travel per year

x average rate of business trip

x average rate of business trip for meeting

x replaced physical meeting coefficient through teleconference
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		ICT impact Key Performance Indicator KPI towards U.N. targets for a sustainable world
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KPI: classical balance indicators

AB  in absolute direct energy = Absolute ICT service balance

			= Positive impacts – Negative impact 

			within the same year



RB in relative direct energy

			= AB/national energy consumption

			within the same year



		Same calculation possible in primary energy Joule, toe, tCO2e,…
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Classical KPI: example

		Primary energy France :	273 Mtoe= 3175 TWh 





		Negative ICT Impact = 10 TWh



		

		Positive ICT substitution = 50 TWh





		Basic KPI 



AB1 = 50 - 10	=	40 TWh

RB1 = 40 / 3175	=	1,3 %





NOTE : only indicative values in this slide

		



Small !
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KPI: Indicators enhancement problem

		The reference of the relative indicator RB is too big, so that progresses are not clearly visible because:



Very small

And the reference change is higher than the progress?



		Intensity indicator Energy/GDP or CO2eq/GDP will  highlight the efficiency effort but not the effort to reduce the absolute value



		J/bit does not reflect the service efficiency. 



Voice on 3G or VoIP requires more traffic than on 2G or POTS

Potential bit rate can be very bad at the beginning of deployment
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KPI: A more realistic balance highlighting efforts

		We propose to introduce NERT and BSE :



BSE = ICT Basic Service Energy 

	Calculated from equipment power targets and average user profile

	Example : 1,5 W for active DSL and 0,8 and 0,4W in standby modes (European BBCoC)

NERT = National Energy Reduction Target for primary energy

	=National Primary Energy today x (UN reduction target in % in year X)

			6 kW society  today  4,5 kW in 2020



		 CNI=Corrected negative impact  = Negative impact –BSE



Realistic Absolute Balance 	RAB = positive impact – CNI

Realistic Relative Balance 	RRB = RAB / NERT



AB and NERT are in J, TWh or toe,  Conversions in CO2e are still possible as required.
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KPI: example of effort enhancement

		U.N. target in 2020 = -20% 



		 NERT France = 20% x 273 = 55 Mtoe=642TWh



		Other possible correction BSE = 4 TWh



		 Corrected negative Impact = 10 – 4 = 6 TWh



		ICT substitution = 50 TWh



		Enhanced KPI



RAB = 50 – 6 	= 	44 TWh 	versus 40

RRB = 44/642	=	7,3 % 		versus 1,3 %



NOTE : only indicative value in this slide
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CONCLUSION

		A method to assess ICT efforts to mitigate climate change but also energy crisis

		A method not only recognized in ICT field but used in sectors of much higher impact for example in fuel transformation sector

		A modular method will optimize efforts. 

		The method should use LCA outputs from other sectors. That means that other sectors should apply the same traceable and homogeneous LCA method.

		A direct energy assessment is prefered to avoid conversion error, then CO2eq and primary energy can be assessed

		Enhanced KPI are proposed to better show ICT effort in the frame of a realistic sustainable development as defined by U.N. in reduction target of Energy and CO2eq emission
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Thank you for your attention.





ICT & CC Deliverable 3    Geneva 25-28 nov 08         FT & Paris Diderot



presentation title

*











o

mz” (e





&ftgmup




|TUand

Climate
Change








