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Introduction 

SMART 2020
 identified a number of areas of impact which are of relevance to the ICT sector, and in particular, to the telecommunications sector.
The direct impact of the networks was an area of uncertainty.

The indirect impact was estimated, but a consistent methodology for calculating the impact remains difficult given that
· Baselines may be difficult to define

· Case studies and pilots show only what is possible in one context, and results will be dependent on the political, financial, informational and behavioural barriers specific to the context.
· Measuring impact in a variety of sectors may necessitate using existing standards in those sectors which may not be commensurate with one another.

Rationale and Proposal

1. Direct footprint elements to consider:

As noted in more detail in the deliverable 1 paper, LCA for each product would consider:

· Extraction

· Manufacturing

· Logistics

· Use

·  Disposal – waste/recycling
The approach that may work most effectively is to identify different profiles of usage. For PCs, mobile phones etc, the range of ‘use phase’ energy consumption attributions is 20% - 80%.
Another note of caution, the LCA approach may be relevant for specific devices or base stations within a network, but may not be perfectly transferable to the measurement of networks overall. Direct footprint measurement may not be the direct result of adding up the devices included in the value chain of networks. 

If networks are divided broadly into 3 elements, there are different implications for measurement in each:
· Backbone networks and metropolitan network will use more energy for each hop in the network, not depending on each additional user
· Home/business access networks (Fixed and wireless – eg. ADSL and WiMAX) have not been a large concern until now but the more users there are, the more this aspect will become a variable and larger part of the footprint
· Mobile access networks (GSM, UMTS) – signal processing means that mobile access consumes more energy than home access networks

Questions that arise include: Where do we draw the line of scope of network measurement? What is ‘the network’? Do we include mobile phones as part of the network? Do we include data centres?

Implications:

· For users: It may be useful to understand the operation of their devices in kg CO2e/year. Users will want to know: Is it more energy intensive to use a laptop with a mobile connection than a wifi connection or DSL connection?

· For businesses, it will be useful to understand the impact of the use of their services, not just their products. Businesses want to know when to replacing network equipment with next generation networks 
· To assess energy consumption of a service, profiles could be measured which take into account

·  The number of users on that service (zero users, 10,000 users, 1 million users etc)
·  The type of network the service is delivered over (irrespective of bandwidth)
·  The bandwidth needed to deliver the service

·  (to be considered) The type of user (business or personal)
· In converting the energy consumed to CO2e, the conversion would need to consider:

· The time of day of the service

· The location of the elements involved in the service (each nation/region has a different energy mix)

· The location of the user

· Energy consumed per bit transmitted has been proposed, but this would need to include the above elements
2. Indirect or enabling impact
Measuring efficiency or substitution of existing activites at its most basic involves:
· Business as usual baseline assessment 
· Efficiency measurement over baseline

· Impact of substitution activity compared to business as usual baseline

SMART 2020 report “Levers” for reduction through ICT:
	Lever
	Description

	BUILDINGS
	Reduce sq footage of building, or energy intensity 

	Improved building design for energy efficiency
	

	Building management systems
	

	Voltage optimisation 
	

	Benchmarking and building recommissioning
	

	HVAC automation
	

	Lighting automation
	

	Ventilation on demand
	

	Reduced building space through design
	

	Intelligent commissioning
	

	POWER
	Reduce energy or carbon intensity of supply, reduce demand

	Reduce transmission and distribution losses
	

	Integration of renewables 
	

	Reduce consumption through user information 
	

	Demand management 
	

	Intelligent load dispatch
	

	MOTORS
	Reduce energy intensity of fuel consumption by motors, reduce intensity of fuel consumption by factory

	optimisation of variable speed motor systems
	

	ICT driven automation in key industrial processes
	

	LOGISTICS
	Reduce inventory space and miles travelled, the intensity of fuel consumption

	Optimisation of logistics network
	

	Intermodal shift (commercial)
	

	Reduction in inventory
	

	Optimisation of collection/delivery itinerary planning


	

	Optimisation of route planning  - e.g. avoidance of congestion (commercial)
	

	Eco-driving (commercial)
	

	Reduction in unnecessary flight time (commercial)
	

	in-flight fuel efficiency
	

	Reduction in ground fuel consumption
	

	Reduction in unnecessary flight time 
	

	Maximisation of ship load factor (commercial)
	

	Optimisation of ship operations (commercial)
	

	Minimisation of packaging
	

	Reduction of damaged goods
	

	Reduction in inventory
	


Energy monitoring for and by ICT
Simply measuring the impact of ICT does not take into account that standards that will enable efficiency – such as smart metering technologies - to be rapidly scaled. Companies are actively engaged in tracking their emissions and developing technologies to reduce emissions. Their activities can broadly be placed in the below matrix.
	Business activity matrix 
	Control over implementation 
	Need standards for comparability or scalability 

	Core operations 
	- building stock efficiency
·  facilities/operations
·  company employee travel
·  company employee efficiency (ie: turn off lighting, PCs) 
	·  Supply Chain management
·  procurement of retrofit or new building

	Core business 
	·  R&D
·  Delivery of new products or services to market
	·  demand creation 
·  scaling up solutions
·  Systems approach (ie: freight exchange platforms)
·  public sector take-up of solutions 


The standards needed to not only measure but provide information that can be used to optimise other sectors for efficiency. In Japan, they are calling the difference ‘efficiency FOR ICT’ and ‘efficiency BY ICT’ 

Priority Areas
Standards that support the enabling ICT opportunities will be both measurement and messaging standards.

Priority areas that need to be looked at to understand messaging as well as measurement include:
· Energy efficiency certification standards

· Interoperability and open standards in home area networks 
· Interoperability and open standards for smart metering (home and substation level)
· Interoperability and open standards for commercial/retail buildings
· Standards for machine to machine communications

· RFID standardisation
� Report by The Climate Group and GeSI, SMART 2020: Enabling the low carbon economy in the information age http://www.smart2020.org/


� http://www.computerweekly.com/Articles/2007/11/07/227957/ibm-offers-firms-tradeable-it-energy-saving-certificates.htm
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