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Methodology to estimate the energy consumption of Telecom services

The impact of ICT on climate change is typically assessed in terms of CO2 emissions. The operation of Telecom networks is nearly exclusively driven by electrical energy. Exceptions are for example the indirect impact of Telco operations, like the maintenance fleet, real estate etc. In a total assessment, basically all operations of a Telco provider should be included, but for a first order approximation we propose to limit the scope to the electrical energy consumption. For a global estimate, the global energy consumption could be converted into a CO2 emission based on the global average of CO2 emission per kWh of produced electricity (currently ~0.51kgCO2/kWh).

The proposed method includes the following steps:

1. Assessment of global energy consumption. 

2. Estimation of globally delivered bits 

3. Estimation of the average number of bits per service

4. Calculation of the energy consumption of  a certain service based on average fraction of totally delivered bits and total energy consumption

There are several options to estimate the total energy consumption. Several organizations estimated the energy consumption based on sold equipment and estimated average power consumption. To our experience this leads to considerable errors. A simpler, more accurate method would be to estimate the global Telco electricity power based on their reported electricity expenses, number of subscriptions and typical user behaviour. If we assume that the current network installation basically reflects the need of installed equipment to achieve an acceptable quality of service, we can derive the average energy consumptions per subscriber and based on the typical number of delivered bits and the global Telco industry power consumption we can also calculate the energy per delivered bit. Both values appear artificial; we therefore propose two different performance indicators:

· energy per service

· earnings per emission for a specific service

The energy per service can be roughly calculated from the energy per bit figures and the average volume (number of bits) for a given service. For example the popular mobile short messages cause an average CO2 emission of about 30mg CO2 per SMS, a mobile phone call of 30 minutes results in about 400g CO2 emission. Similar figures could be calculated for fixed networks accordingly. Based on the higher energy consumption of mobile networks, a voice call on a fixed network emits less CO2 , however, that doesn’t take into account the availability and as such the value of the call. The second indicator “earnings per emission per service” would take the value of the transported bits into account. As an example we take again the SMS: the earning per emission value of an SMS is ~0.1€/30mg = 3€/g. The value per mobile voice call of 0.5h would be roughly 0.01-0.02€/g, while a 0.5h call on a fixed line could be ~0.1€/g for a traditional call and ~0.01€/g for internet telephony. 

The figures become particularly interesting if we compare them with the trading price of CO2 emissions of ~10€/tCO2 (http://climatecorp.com/pool.htm) we realize the tremendous value gain from the telecom industry:

	
	SMS
	Mobile call
	Fixed call
	CO2  trading

	Earnings per kg CO2
	3000
	10-20
	10-100
	0.01


With other words, CO2 emissions resulting from traditional telecom services create ~1000-300.000 times the revenue than simple CO2 trading. In a similar way we could calculate and compare services from other industries. The above performance indicator could be one way to measure the economical benefits vs. their environmental impact of different industries.
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