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Overview
Energy efficiency policy programs have seen progress in recent years for Singapore. The Mandatory Energy Labelling Scheme (MELS) and the Mandatory Performance Standards (MEPS) are the two key energy reduction schemes, complemented by other awareness campaigns that seek to instill conservation attitudes on households.
Given such a context, it is necessary to find out how much do differing environmental attributes affect electricity savings. In particular, we focus on usage behavior after the purchase of a new efficient air-conditioner. This will involve clustering methods to group households into distinct categories, and discussion on the varying impacts of each cluster on electricity savings, which includes a potential rebound effect. 
Methods

We utilize a cross-sectional survey conducted across a small sample of households, as well as their monthly energy bills over two years to construct a complete panel data for analysis of electricity savings. The clustering is conducted with methods such as hierarchical and K-means [1], with the aim of defining distinct environmental categories for participating households. We then utilize econometrics [2] to find out the energy savings from the purchase of a new air-conditioner from approximately a third of the participating households from each of the specified categories, with the rest acting as a control group. 
Results

We agglomerate households into 4 distinct categories in terms of their environmental inclination. Clustering results suggest that most Singaporean residents belong to the ‘Cost-Conscious Environmentalist’ category, where both costs and climate change are important in defining their energy usage behaviour. These households are likely to save around 5 percent of total electricity consumption from air-conditioning. There are also a small group of households that we label as ‘unconcerned users’, which has a wide distribution of income. These households are likely to be too busy due to the nature of their work which correlates with their high-income, or use air-conditioning relatively little since they are in general poorer than the rest of the population. These users are likely to show marginal electricity savings after the purchase of a new air-conditioner, and the rebound effect is not likely to be sizable for these households. We also analyse the households based on their energy savings across dwelling types. In general, households living in larger flats have a higher education level, earn more income and exhibit preferences to buy expensive energy efficiency products to save energy. These are the households likely to save more electricity as well. 
Conclusions

We attempted to classify households based on their environmental attributes and concerns on energy costs, which can have differing impacts on electricity savings as expected by the implementation of government policies. Further methods will be explored with a larger sample size to quantify such impacts.
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