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Overview

The effects of greenhouse gases (GHGs) on climate variation set policy challenges for the energy industry – the sector that contributes most to GHGs worldwide. In this context, in a number of countries, the electricity industry has been subjected to important reforms focussing on the environment, the internalization of emission costs and the promotion of clean technologies. One example of this is the current electricity reform in Great Britain (GB) that aims at reducing emissions while preserving security of supply and maintaining a competitive power sector (DECC, 2012). Other countries, such as Germany, Spain, Denmark and Brazil are undergoing major changes in the composition of their power industry in order to change their trend of emissions growth or to take advantage of the opportunities provided by the new electricity-generation technologies (Chalvatzis & Hooper, 2009; Gan, Eskeland, & Kolshus, 2007; Haas et al., 2008; Haas et al., 2011; IPCC, 2012; Lipp, 2007).

To overcome the challenges posed by the emission of GHGs, governments have implemented mitigation strategies in power supply industries. These strategies incorporate financial incentives or subsidies by means such as taxes, support funds, premiums, etc., and also non-financial incentives such as regulations, standards and prohibitions (Delmas & Montes-Sancho, 2011; Dijk et al., 2003; Menz, 2005; Vachon & Menz, 2006).

One of the most commonly used policy instruments in electricity markets is the incorporation of economic and financial incentives. Economists and international organizations usually argue that carbon taxes and market policies are efficient policies for the promotion of low carbon technologies (Ekins, Andersen, & Vos, 1996; Fischer & Newell, 2008; Lin & Li, 2011). However, the specification of these policies and the assessment of their effects once implemented are matters for research and policy study.
While recent research on energy-emission issues focuses on the supply side, there is much less emphasis on the demand side, and only limited research that integrates both. This paper studies the effects that mitigation policies can have on electricity markets, through an integrated supply-demand analysis, specifically in the Colombian power industry. This analysis presents an evaluation of mitigation policies in electricity markets. The evaluation incorporates carbon tax, feed in-tariff, subsidies for microgeneration, subsidies for appliances, tax reductions and  consumer education.
Methods

This paper integrates supply and demand to analyze the effect of emission mitigation policies in electricity markets. Based on ideas from the GB reform, this paper proposes a dynamic hypothesis that describes the behavior of electricity markets in an integrated manner, and assess policies for the demand and supply side. It studies, with modeling support, the effect of mitigation policies under different scenarios. 
Results

This paper assesses policy under different scenarios. This was conducted in a manner that provides elements for the design of robust policy, by incrementally assessing the effect of the policy being designed. The methodological approach is as follows: We start with the business as usual scenario, and incrementally adjust policy until it meets a certain robust policy goal – in this case, one that meets emission criteria at a reasonable price. In this way, it is possible to determine the policy effect on indicators of electricity price and electricity demand.
Conclusions
Results indicate that if the aim of policy is to reduce emissions, then the carbon tax scenario presents interesting options, as this affects the capacity of fossil fuel technologies, with high GHGs emissions. The feed-in tariff policy focuses on expanding the capacity of clean technologies without affecting fossil fuel technologies as much. When both carbon tax policy and the incentives policy are applied simultaneously, they have a greater impact on both emission reductions and the diffusion of clean technologies, and yet they do not necessarily bring high electricity prices. The reason is that a significant portion of renewable energy (not including hydroelectricity) replaces fossil-fuelled technologies,  and in the long-term electricity price decreases, given that generation costs of renewable technologies are then lower, and also as a result of the effects of progress along their learning curves.Policies for the demand side reduce sussesfully electricity demand. The reduction of electricity demand decreases market share of fossil fuels technologies.
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