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Abstract: With the advent of the Internet and mobile telephony in the last 20 years, the telecommunications

industry has been pushed to transmit as many bits as possible through the available spectrum. With continued
exponential growth in traffic demand of users, and we now face a new problem: the energy consumption and resulting
carbon footprint from communications. Currently, estimates are that communications contributes to approximately 2%
of the planet's carbon footprint, but with increased demand of data rates and a growing number of users, this figure will
be markedly higher in the next 10 years. A number of initiatives have begun to mitigate the energy consumption of all
aspects of telecommunications, and this talk will highlight the potential solutions and research problems in designing
energy-efficient wireless communication systems. Based on basic information theory, we will see that the topology of
the network is an important factor in reducing energy consumption, and that receiver synchronization become more
difficult than in spectrally-efficient wireless systems. A further result is the potential infrastructure-versus-energy
tradeoff, which poses cost problems for implementing future energy-efficient networks
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