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Overview
Recent focus on the impacts of climate change has brought attention to the negative aspects of energy uses, while tending to ignore the positive gains to consumers. In contrast, many in the energy industry (especially before the 2000s) tended to consider only the benefits of energy supply without dwelling on the harmful effects of energy production, distribution and consumption. This paper seeks to estimate the net benefits to society from energy service consumption, how they have changed with economic development and energy transitions, and compare them with the external costs. 

Method
Using data on consumer expenditure and price elasticities of demand for domestic heating, transport and lighting in the United Kingdom over the last three hundred years (from Fouquet 2014), the paper provides estimates of how consumer surplus associated with these energy services changed with economic and technological development. It also compares them with estimates of the external costs of energy services (based on Fouquet 2011) to indicate the net welfare effects. Thus, this paper offers a historical cost-benefit analysis over three hundred years. The purpose of the paper is to identify whether there were periods in which the social costs did outweigh the net benefits, and whether there were any patterns associated with long run net welfare effects of energy services and technologies that might offer lessons for future energy and environmental policy. 

Results

Although the estimates are crude due to the limitations of historical data, they do not identify clear patterns associated with economic development. Instead, the changes over time reflect the peculiarities of specific energy services and technologies. For instance, the estimates suggest that only transport had always provided large net welfare benefits (see Figure 1(a)). Indeed, the damage associated with accidental fires in the eighteenth century and especially coal smoke in the nineteenth century appear to have outweighed the benefits from heating and lighting consumption. Thus, at certain periods and for certain services, the levels of energy consumption and pollution were far from being socially optimal.  

The paper also indicates that consumer surplus tends to exhibit considerable strong peaks reflecting changes in price elasticities and these are often related to energy transitions. The paper uses Hausman’s (1996, 1999) method for estimating consumer surplus (CS = ½ . (P.Q)/Y) / η , where η is the price elasticity of demand). This equation implies that the consumer surplus could either rise then fall with economic development (because of the upward then downward trend in income elasticity) or fall then rise with economic development (because of the increase and then decrease (in absolute terms) of the price elasticity of demand for energy services (Fouquet 2014)). These two forces work in opposite directions, and it is an empirical question which dominates. Figure 1(b) shows that the consumer surplus resulting from energy service use spiked, and they reflect drops in price elasticities. As Figure 1(c) shows the spikes often coincided with the uptake of new energy sources and technologies – suggesting that energy transitions have occurred when price elasticities were low (perhaps indicating that consumer substitutability away from these services was low and the services were important to the consumers’ lifestyles).  
The paper then compares the consumer surplus with the external costs. These are based on the method developed in Fouquet (2011) to estimate the historical value of a statistical life, the value of a life year lost and the external costs associated with energy services. As mentioned, these external costs caused by fires were important and those due to air pollution from coal smoke were very large – summing to close to 20% of GDP in the late nineteenth century, when more than 50,000 people were dying from bronchitis every year. 

Conclusions

The paper also offers a method for modelling the long run net benefits of energy services in the past, where certain parameters are not available. Given that similar parameters would be lacking for values in the future, the method offers an insight into how to forecast the long run net benefits of energy service consumption. This method may provide guidance to policy-makers seeking to perform a cost-benefit analysis of major energy or environment projects. For instance, this long run perspective can offer insights about the net benefits of future energy services and technologies, of particular relevance to R&D investment in energy technologies and strategies for low carbon pathways.   
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