Impact Assessment in Chile: making the energy matrix renewable

Abstract
The energy matrix in Chile has changed dramatically in the last decade. Without significant subsidies, wind and solar projects represent the large majority of all new operating projects, and almost all projects under construction. Although prices of equipment and public policy may require a more complex analysis, a simpler, most effective and a shorter impact assessment process has been a critical factor to gain in competitiveness. While thermal power generation and large hydropower plants could take years to be approved, more than a hundred wind and solar projects have receive their environmental approval in a few months, in response of their limited impacts. In conclusion, the impact assessment has played a crucial role in changing the energy matrix in Chile, in a decade lapse, mainly through a shorter and a lower risk environmental permitting process. Let´s keep it this way.

Introduction

The Chilean energy matrix is suffering a rapid transformation, with a marked emphasis in non-conventional renewable energies (NCRE), mostly solar and wind projects. In December 2016, 49% of energy projects in construction in Chile were NCRE (solar, wind, biomass, and biogas), and if we add to this conventional hydraulic projects (> 20 MW), this figure reaches 79%.
Between 2012-2016 the installed capacity of renewable sources of energy came to 53%, surpassing thermal projects that represented only 47%. This number is very significant if it is taken into account that the four previous years renewable projects represented only 19% of the total, far below the 81% of thermal power projects. Before 2012, wind and solar energy were practically non-existent in Chile, but between 2012-2016, of the 2.587 MW of renewable projects, more than 72% were wind or solar energy
. 
In relation to energy generation, wind and solar power stations in 2012 generated a total of 383 GWh, representing 0,6% of the generation of the electrical interconnected systems. In 2016, only 4 years after, wind and solar injection to the systems increased around 11 times, with 4.216 GWh, representing 6,3% of the total energy of Chile.

This paper analyzes the effect that the assessment of environmental impact can have in the summit of the solar and wind powers in Chile, since the data demonstrates simpler, faster processes of evaluation and with higher approval rates than conventional hydro power generation projects (hydraulic conventional).
Methodology
Chilean environmental Law establishes various tools for environmental management. Fundamental for this is the Environmental Impact Assessment System (SEIA, for its initials in Spanish). The Law indicates the type of projects that must submit to environmental impact assessment for approval prior to implementation, and sets out the criteria for determining whether an investment project needs to present an Environmental Impact Declaration (EID) —a rapid formula applicable to projects whose activities are adequately regulated by standards— or whether it needs to draw up an Environmental Impact Study (EIS) —a more complex document basically applicable to large-scale investment projects. The EIS might have a significant impact on the environment, and whose potential effects are either not entirely regulated or else depend on subjective opinions (for example the alteration of landscapes with heritage value or effects on a community and its culture, etc.). 

The SEIA possesses a public access database, where it is possible to obtain the information of the evaluation of any project, from which the data used in this study was retrieved. 
On the basis of the previous information, three criteria of evaluation were used to analyze the energy projects:
· The complexity of the environmental evaluation: on the basis of the percentage of projects evaluated as EIS, in relation to those evaluated by means of EID.

· Duration of the environmental evaluation: days passed between the beginning and the term of the process of environmental evaluation, until the approval or rejection.

· Certainty of approval: percentage of projects that were rejected or withdrawn from the system by the holder (that can be assumed as a rejection).

Only solar, wind and hydropower projects were taken into account, regarding projects assessed in the SEIA, considering that geothermal and biomass projects are minor in relation to these energy sources. 
Also, information obtained from the Chilean National Commision of Energy (CNE) of the installed capacity, and generation regarding the type of energy source, was systemized for this study comparing two periods; 2007-2011 and 2012-2016.
The percentages of participation of different energy sources in the matrix were calculated on the basis of installed capacity and energy generation. 
Results
During the years 2012 and 2016, a total of 247 renewable power projects were assessed in the SEIA. Of these projects, 69% were solar power, 20% were wind power and 11% were hydro power. 
In terms of complexity in the evaluation through he SEIA, the vast majority of renewable projects met the criteria to present an EID, over an EIS process.

In fact, 214 projects (87% of the total) were evaluated by means of a EID; a simpler and quicker process for assessment. Proportionate to the type of projects presented, the majority presented by means of an EID were solar power (74%), followed by wind power (20%) and lastly hydro power (7%).
Of the remaining 33 projects (13% of the total) evaluated by means of an EIS, a more complex and rigorous process; the majority were hydro power (42%), followed by solar (36%), and wind power (21%).
Regarding duration of environmental evaluation in the SEIA, the data supports the fact that projects presented through a EID in general were processed in less than half the time that projects that required evaluation through an EIS. 
Projects presented via EID that were processed in the SEIA took around 268 days. Of these, solar power took the least amount of time, and were resolved in average in 242 days. Wind power stations took in average 261 days, and hydro power projects were the longest to be resolved, coming to an average of 300 days.
In contrast, projects that required to be presented via EIS, needed in average 561 days for the evaluation process through SEIA. As well as in EID, solar power was the quickest, taking in general 461 days to be resolved. Wind power evaluated through EIS, required in average 580 days to be assessed. Hydro power was the longest process, taking in average 641 days. 
The last criterion evaluated is associated with the approval rate of projects, that considered the sum of all the projects, indifferent to the type of process (EID or EIS). Of the total of renewable projects submitted in the SEIA, the approval rate was high considering that 236 projects (95,5% of the total were approved), while 4 (1,6%) were rejected, and a total of 7 (2,8%) were withdrawn by the holder.
Of these, solar power projects had a 96% approval rate, wind power had a 98% and hydro had an 89%. This means that over 10% of hydro power projects were either rejected or withdrawn from the process.

This significant competiveness in the SEIA evaluation process, is also noted in how renewable projects have grown in actual power plants that contribute in installed capacity to the Chilean matrix.

If we compare the projects that contributed to the installed capacity through the years 2007 and 2011; 81% corresponded to thermo power plants that required fossil fuels, and only 19% participation of renewable plants; which were mostly hydro power plants with damns and run of the river technology and wind power (14%), and wind power (4%). There were no new solar power plants in this period.
In contrast, through the years 2012 and 2016, over 52% of the new energy sources in the installed capacity corresponded to renewable power sources, versus only 47% of fossil fuel power plants that were installed in this period. The highest contribution in renewable power corresponded to solar power plants (19%) and wind power plants (15,4%), and hydro power (13%), which can be directly linked to the increase in the approval rate and amount of these type of projects in the SEIA.
Conclusions
The evaluation in the Chilean Environmental Impact Assessment System (SEIA) of solar and wind power presents notable indicators of competiveness than traditional hydro power, with a less complex evaluation process, lower periods for assessment, and lower rejection or withdrawal rates. 
During 2012 to 2016, most of the energy projects presented to SEIA were solar, which, among the renewable projects, have the simplest environmental assessment (93% evaluated through EID), the shortest evaluation duration and the second lowest rejection rate (4%).

The second major quantity of projects was wind, which, in turn, has the second simplest environmental assessment (86% evaluated through EID), the middle duration evaluation time and the lowest rejection rate (2%).
In the case of hydro power projects, environmental evaluation was more complex (only 50% of hydro power projects were presented via EID), the average duration time was the largest, as well as the rejection rate (11%).

In parallel, there has been a notable increase the actual construction of non conventional renewable power plants that contribute to the installed capacity in the energy matrix, which increased over 52% for the period 2012 to 2016; with a contribution of solar power plants (19%) and wind power plants (15,4%), and hydro power (13%).
In addition to he lower periods of evaluation of solar and wind power projects, there is also a higher acceptation of communities of these type of technologies, and lower technical, political and administrative complexities in their development.
In this way, environmental assessment has played a crucial role in the rapid transformation of Chilean energy matrix, renovating it into a more renewable one, with direct benefits to climate change mitigation. Let´s keep it this way.
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