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Overview

Using prices as policy instruments have traditionally been prescribed as first-best policies to induce energy conservation. However, recent research on OPower has demonstrated that social comparisons can encourage energy conservation. We use a unique feature of the electricity tariff in Quito, Ecuador to make salient a sizable price notch that apparently had not historically induced consumption reduction. We conduct a large-scale field experiment where randomly selected households receive one of three treatments that: (1) make the price notch salient, (2) make a social comparison, or (3) do both. We find that households with historical consumption above the notch respond to the social comparison information by reducing consumption. We also find evidence that the effect of the price salience treatment exists only for households who historically were just above the notch or that had low consumption variance. These findings suggest that low-cost information internvention have the potential to induce conservation which reduces environmental emissions.

Methods

In the energy domain, the use of social comparisons is increasingly seen as a powerful policy instrument.  The alternative policy instrument -- prices -- can face large political constraints.  Policymakers and regulators are generally reluctant to set prices at the true marginal social cost for utilities such as electricity, water, and natural gas.  In fact, in many developing countries energy prices are set far below the market price, and such government subsidy schemes contribute to government debt.
In this paper, we explore the effects of both non-linear incentives and social comparisons in the domain of energy consumption. We conduct an information intervention using a randomized controlled trial to approximately sixty thousand households in Quito, Ecuador. The goal of the field experiment is to evaluate the relative strength of two types of information interventions in a common setting. To do so, we exploit a unique feature of the tariff function for residential electricity customers in Quito.  The local electric utility has a very large notch in the tariff function.  At most points on the tariff function, the (marginal) price of one kilowatt-hour is less than 10 cents.  However, there is a substantial notch at a monthly consumption level of 111 kilowatt-hours. The marginal price of the 111th kilowatt-hour is several dollars!

Our field experiment focuses on households who historically consume between 100 and 125 kwh/month.  For each treatment group, we attached an informational flyer to the household's monthly electricity bill in March 2014.

The first treatment group receives a flyer that informs the customer of the size of the price notch and the effect of the notch on their monthly bill.  For example, a household with average consumption of 115 kwh/month is told how much the monthly bill falls if consumption is reduced to 110 kwh.  In addition, the flyer suggests several energy saving tips to reduce consumption.

The second treatment group receives an information intervention that makes a social comparison between the household and other households around 110 kwh.  For example, a household with average consumption of 115 kwh is informed that ``an average household like you'' consumes 110 kwh and that the household averages 115 kwh.  As with the first treatment, the flyer offers several energy saving tips.  Importantly, the flyer for the second treatment group makes no mention of the price notch.

The third treatment combines each of the two information treatments by informing customers of the price notch and making a social comparison. And a final group receives no informational flyer and serves as the control group.

We use monthly household-level consumption data in the months following treatment to measure the effects of our `price salience' and `social comparison' information interventions.
Results

For the households with historical consumption above the notch, we find that the social comparison treatment reduces consumption by approximately 1.36 kWh/month (around 1%), and it is significant at the 5% level. On the other hand, the price salience treatment estimate is approximately one third of that of the social comparison, and it is not statistically significant at standard levels. However, we also find evidence that the effect of the price salience treatment exists only for households who were just above the notch, whereas the effect of the social comparison is significant for both households who were just above and well above the notch.
Conclusions

These results contribute to the understanding of the capacity of information interventions to promote conservation of energy in the context of a developing country. The larger effect of the social comparison treatment suggests that similar interventions could be used in longer term projects to induce conservation and reduce the fiscal burden of electricity subsidies. Our findings for the price notch salience treatment support previous literature finding that non-linear price incentives are not effective in reducing consumption of electricity. However, our results also suggest that information that makes salient non-linear price schemes might be effective if targeted to the population with consumption levels just above price notches.
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