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Overview

There have been several efforts to estimate willingness to pay values for externalities of specific electricity generation technologies (to least a few Alvarez-Farizo et al. (2002 ) Aravena et al. (2007), Aravena et al (2012), Gómez-Lobo et al. (2003) and Sundqvist et al. (2002)). However, only a handful of studies have investigated simultaneously willingness to pay values for external costs of different electricity sources. Landscape impacts, air pollution, wildlife impacts and employment effects are assessed by Bergmann et al. (2006) and greenhouse gas emissions, security of energy supply and employment effects by Longo et al. (2008).

This work contributes to the extension of the later area of research, aiming to determine the value for local externalities, such as the destruction of native forest, respiratory and heart diseases due to air pollution, human intervention of pristine areas and use of space. This study aims to estimate, through a conjoint analysis survey, willingness to pay (WTP) values to avoid environmental impacts associated with different electricity mixes. This result will provide valuable insights to determine the mix that minimizes social costs.
Methods

Discrete choice experiment (Louviere et al. 2000) using a D-Efficient design (Bliemer et al (2006)).
Results

The study’s modeling relies on both multinomial logit and mixed logit models (Train (2003)), with midpoint household monetary values of avoiding impacts on native forest, morbidity and use of space ranging respectively from US$3 to US$5 per 1,000 hectare-year, from US$12 to US$24 per 100 events-year and around US$0.5 per 1,000 hectare-year of spaced used depending on the model. Additionally, avoiding location in pristine areas renders midpoint monetary values from US$10 to US$18 per year. These values depend on factors such as experience with electricity sources and previous or future visits to the affected areas. Additionally, household characteristics such as family composition, household size and the amount of the monthly electricity bill directly affect household willingness to pay. 
Conclusions

Estimated values could be used to assess costs and benefits of alternative electricity grid scenarios as compared with the status quo, but first values must be transform to electricity generation-based metrics. When average marginal damage per Megawatt-hour are computed, results indicate that external costs associated with thermal power plants are the highest among the evaluated technologies, followed by hydropower and non-traditional renewable sources. Externalities related with greenhouse emissions represent the greater impacts, followed by morbidity outcomes, native forest destruction and use of space.

Marginal damage not only depend on technology, they can also vary either depending on design specifications aiming to reduce environmental impacts or regarding location. These factors must be considered in defining the electricity mix that maximizes social welfare. For example, health effects from thermal power projects at low population areas could be ten to a hundred times lower than the same technology located in major urban areas, in line with Cifuentes et al (2010) results. This caveat extends to other external costs.
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