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Overview
The residential sector accounts for the largest share of electricity use in the U.S. and the greatest share of revenue to power generators.  In 2005, the United States generated over 23% of globally produced electricity.  Accounting for population size, the U.S. per capita electricity consumption is one of the ten highest in the world, outpaced by only a handful of high-income countries which also have much colder or hotter average temperatures (Iceland, Canada, Norway, Sweden, Qatar).  From the perspective of U.S. households and their energy use, more income is spent on electricity than all other fuels combined, if one excludes spending on transportation (i.e., gasoline for automobiles).  In 2001, households spent an estimated $160 billion on energy including $100 billion on electricity, equating to an average $935 per household or 3-4% of average household income.  Almost two-thirds of household electricity consumption is for appliances, including refrigerators and lights.  

In the United States, the costs of fossil fuels used to generate over 80% of electricity rose at an average rate of 12% per year between 2002 and 2007.  The environmental impacts of people generating electricity include the emissions of pollutants and greenhouse gases.  Because of the vital role played by electricity and the economic and environmental impacts of its consumption, understanding the nature of our demand for it is important for enabling us to make the best possible choices about electricity consumption and for informing policy makers.  
This paper uses government collected data on household electricity consumption to closely examine some of our demand for electricity.  One focus is on a specific pathway or mechanism of residential electricity consumption rather than the general economic drivers (income, price) by introducing tools more commonly used elsewhere in the social sciences.  In this case, I demonstrate a statistically formal test of a mediation model that higher household incomes lead to more appliances in the home and that this contributes to higher electricity consumption.  One benefit of formally testing this pathway is the potential insight into how much of the income effect is transmitted thru appliance choices, which could help to establish policy or public education priorities.    
In addition to the above frequentist analysis, similar models are developed in a Bayesian framework.  In this context, models with different sets of independent variables are compared along with a heteroskedasticity-accommodating hierarchical model structure and probabilistic conclusions are considered.  
Methods
Bayesian analystical tools including Markov Chain Monte Carlo sampling (MCMC) and multiple linear regression including bootstrapping techniques.
Results
While income is generally predicted by microeconomics to be a driver of demand, I find that household income drives the presence of entertainment-related appliances in homes and further moderates the relationship between these appliances and electricity consumption.    

Comparing models in a Bayesian framework, I find that adapting a similar model to accommodate for heteroskedasticity in the data does not improve model performance.  
Conclusions

This study combines the relational framework of mediation with an econometric view of residential electricity demand using government survey data.  The results reported here that the household presence of entertainment appliances mediates the effect of income on electricity use and is further moderated by income levels has implications for policy makers.  If increased energy efficiency or demand-side management are policy goals, then a deeper understanding of the drivers of energy, or specifically electricity, consumption could contribute to more informed or more efficient policies.  For example, targeting higher income households with electricity efficiency campaigns could be a more effective use of limited resources than generic efforts across all households.  
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