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Recent developments in complexity science enable the study of the effect of social influences on the 
diffusion of new innovations, along with the spread of information through the overlapping 
communities to which people belong. This paper describes work by an interdisciplinary team of 
engineers, mathematicians and social scientists applying these ideas to modelling the diffusion of 
energy efficiency measures on a social network at the city level. This aims to inform decision-making 
by local authorities and others seeking to promote the adoption of such measures as part of 
strategies to mitigate climate change. 
 
The model developed in this work represents households as nodes on a complex network, whose 
adoption of an energy efficiency measure depends on a combination of personal and social benefit, 
where social benefit includes positive responses from an individual's personal social network and 
those from society in general. Different types of household will weight these three factors differently 
according to their preferences. 
 
Numerical simulations have previously been carried out to explore the diffusion of energy efficiency 
measures on various network topologies, based on a homogeneous population of households in the 
model. This paper describes an updated version of the model in which households are assigned 
different preferences, according to a number of archetypes of pro-environmental behaviour choices, 
making the population heterogeneous, and thus more like a real social system. 
 
The paper discusses the advances and limitations of this model compared with existing models that 
address related questions. We describe the way in which real-world data on household preferences, 
gathered through a survey and other sources, have been incorporated into the simulations, and 
discuss the initial results of the modelling incorporating this data. 
 
Finally, we discuss potential applications and extensions of the model, in relation to informing 
decision-making on the uptake of other pro-environmental innovations. 
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