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Overview

The Colombian power sector has experienced relevant changes in terms of restructuring and the introduction of competition schemes. The main reforms involved the creation of a wholesale market, entry of private capital, free access to grids, and the establishment of a regulatory entity. Obviously, these reforms were made thinking in large-scale conventional technologies, non conventional (renewable energy) technologies have not been prohibited, but they have to compete directly with the conventional ones.

Experiences in other countries show that governments foster renewable energy through several incentives and policy mechanisms, oriented by environmental and self-dependence objectives. Colombia actually has very good potential to develop renewable energy projects, which could be introduced in the market with proper regulation. Renewable energy could help to diversify the sources for electricity generation and to complement hydraulic generation.  
This paper shows the analysis of several policy mechanisms to foster renewable energy and distributed generation in Colombia. The first activity is a revision of international experiences, then a parallel with the current situation in Colombia is made. Two specific policy instruments that currently are not in place in the country, but had demonstrated to be effective in other countries, are selecter for analysis: Standard Portfolio and Feed-in tariffs. The analysis includes an economic assessment using MARKAL and a regulatory feasibility analysis to implement these instruments. Finally an analyisis is made with feasible future scenarios and the feasibility to implement the mentioned mechanisms in each of these scenarios.
Methods

This work involves the following: literature research and syntesis, application of MARKAL model, regulatory and legal analysis, and finally conclusion-recommendations activity.

First, literature research and syntesis is made in order to define renewable energy policy mechanisms, as well as the policy drivers for developing renewable energy projects.  A comparative analysis between the world policies and Colombian policies, and two mechanisms are selected for further analysis.

Second, MARKAL (MARKet Allocation) model was chosen among several tools to make an economic analysis. MARKAL is an integrated multi-period linear programming model designed to assess national and regional energy systems. It evaluates the optimal contribution of different mixes of energy carriers and technologies to fulfil an objective of a given country or region. In this case an exended and updated version of the MARKAL-Colombia model (Cadena A. and Haurie A., 2001) was used for mechanism implementation evaluation. Evaluation was made for three scenarios of each selected mechanism. Evolution of the national energy basket was modelled for all the scenarios.
Third, a regulatory and legal analysis was made of the policy mechanisms, taking into account the Colombian regulatory and legal framework. Critical issues were identified ans probable solutions were proposed. 
Finally, for conclusion a future scenarios exercise is proposed, aiming to analyse possibilities forrenewable energy development under different energy sector trends

Results

Results of the economic analysis made with MARKAL provide a forecast of renewable energy penetration in the colombian power market under several scenarios. Energy basket can vary according to the technology bias under Standard Portfolio and Feed in Tariff mechanisms. Wind and Geothermal energy are the resources with higher share in the forecast. 
In the legal-regulatory analysis, it is demonstrated that current regulatory framework is against technology bias, and is focused in price efficiency through competition, making difficult to implement Standar portfolio or Feed in Tariff mechanisms in the country. Some suggestions were made to implement these mechanisms.. 
Conclusions

A clear political will to foster renewable energy is needed in the country to carry out mechanisms such as Standard Portfolio and Feed-in tariff. An Scenario exercise is made to explore possibilities to implement renewable energy in the country. 
In the first scenario, “The end of oil age”, market forces make fossil fuels expensive, and renewables become competitive. In  this way, mainting the current status quo could be enough for renewable energy to increase its share in the power sector.  

In the second scenario, “The centralized expansion return”, government decide to change current policies in order to favor renewable energy, looking for a more diversified system. If there is a gradual policy development, Standard Portfolio will be the best option, on  the other hand, if there is an aggressive policy development the Feed-in Tariff would be the apropriate mechanism. 
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