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Abstract

We present a model of energy consumption in IP networks. Using this model, we identify energy “hotspots” and estimate
how energy consumption will grow with increasing network capacity. Today’s Internet uses less than 1% of the available
electricity supply. However, network energy consumption could grow substantially as access rates increase.

Extended Abstract

We present a network-based model of energy consumption in IP networks and use this model to estimate the energy
consumption of the public Internet. The model includes the core, metro, and access networks, and takes into account
energy consumption in switching and transmission equipment. We include a number of alternative optical fibre based
access technologies, including fiber to the home (FTTH) using passive optical networks, fiber to the node (FTTN)
combined with VDSL and point-to-point optical links. Based on this model, we make predictions of the energy
consumption in a future higher-capacity Internet using estimates of increased network capacity and estimates of
improvements in efficiency in coming generations of network equipment. We estimate that the current Internet uses less
than 1% of the available electricity supply in broadband enabled countries. However, the energy consumption of the
Internet could grow to well over 1% of the electricity supply as access rates increase. Finally, we include a summary of
methods that may be used to militate against future increases in energy consumption of the network.
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