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Assessment of Renewable Energy Sources (RES) with concerns of policy and technology in Chile: Analytic Hierarchy Process (AHP) approach
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Overview
Over the past decades, Chile has become one of the leading countries in South America in terms of institutional and political stability, economic growth, and market-oriented reforms. As a result, the country experienced an exceptional economic performance during the past 25 years with high growth rates, low inflation, and a significant reduction in poverty. The economic performance, together with the institutional reforms implemented, permitted that Chile be the only country in South America that is a member of the Organization of Economic Cooperation and Development. The dynamism of the economy, including the significant improvement in the welfare of the population, has led to boost in electricity demand. This positioned Chile as the country with the highest energy consumption per capita in Latin America with 3,568 kWh/year, well ahead of larger countries such as Argentina (2,967 kWh/year), Brazil (2,438 kWh/year), and Colombia (1,123 kWh/year). As the economy continues to grow, it is expected that the electricity demand will increase from around 65,000 MWh in 2012 to more than 100,000 MWh by 2020. To sustain this growth, the country will have to add more than 8,000 MW of new generation capacity by 2020 to meet the expected expansion in demand. A significant share of this growth in consumption comes from the increased energy demand from the mining sector, the country’s largest industry, and from the residential sector of the largest urban area in the country, Metropolitan Santiago, which alone contains almost 40% of Chile’s population. Most of the demand from the mining sector is concentrated in the northern part of the country, where there are no rivers with hydropower potential, forcing the development of many thermoelectric plants (99% of the electrical generation of the Northern Interconnected Power System [SING] is thermoelectric). This segment of the generation market is subjected to fuel price volatilities and also has major global and local impacts on the environment. In fact, the level of carbon dioxide (CO2) emissions in the country has increased more than twice between 1990 and 2011, driven mostly by the new thermal energy consumption. The increase in energy consumption together with a strong community resistance to the building of hydropower plants has led to a strong dependence on external sources to supply the primary energy needs.
Another important fact is that, in 1990, the country had a level of energy self-sufficiency of more than 65%, using mostly hydroelectricity, which is a local, abundant, and clean resource, in the south. The remaining sources were mainly coal and oil. Regrettably, as of today, Chile’s self-sufficiency has deteriorated to between 30% and 35%, placing the country well below some other countries in South America, such as Brazil where the self-sufficiency exceeds 90%, Colombia with more than 95%, and Argentina with around 80%. Because of the growing energy demand, increasing dependence on imported energy sources, and environmental concerns, the Chilean government has shown strategic interest in pushing for energy sources diversification. In this scenario, Renewable Energy Sources (RES) are positioning itself as a good source of clean, competitive and sustainable energy that can have a major impact on the future energy diversification of country with high unexploited renewable resources. In this context, the Chilean government adopted a renewable energy policy by introducing an RPS model for energy from generators as its major regulatory support mechanism, with the goal of reaching 20% from RES in their energy mix by 2025.
There exists a wide range of studies applying numerous research tools to highlight the public strategies used fro diversifying energy matrix from different perspectives. While this topic has been widely studied in the context of various countries, mostly developed ones, there are no related studies analizyng energy diversification issues in the case of Chile. This article examines various alternatives in terms of public policies that try to promote the integration of renewable energies under a great number of criteria whose selection and weighting is decided in accordance with the socio economic and political framework or the area in which they are established. This is believed to serve policy-makers in devising strategies for developing a sustainable energy generation system. The paper unfolds as follows: Section 2 briefly illustrates the policy background and the current development of renewable energy in Chile. A multi-objective AHP modeling framework is constructed in Section 3 for assessing the renewable energy sources according to Chile’s policy background. The results are assessed in Section 5 to meet different policy goals. Finally, Section 6 presents the conclusions and policy implications based on the results of Section 5.
Method
In this study, a multi-perspective approach based on analytic hierarchy process (AHP) is used to develop an assessment model. The model explicitly employs four main criteria: technical, economic, social and environmental aspects, and twelve sub-criteria. Four major renewable resource alternatives are considered in the context of this assessment model: small hydropower, solar, wind, biomass (including biogas and waste) and geothermal are considered. 
Results
The assessment model results indicate that economic and technical aspects are the two most relevant criteria, with the highest relative weights. The environmental aspect is the third most important criteria whereas social is the least important one in Chile. According to the AHP tool developed in this study, PV solar seems to be the best renewable technology to be adopted for electricity generation in Chile. Further analysis reveals that none of renewable energy sources performs equally well on all four criteria considered. Therefore, solar power scores better on economic criteria, while biomass is inclined towards social criteria. Hydropower seems to be a more technically viable option, whereas, wind performs the best on environmental criteria.
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