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Overview

Wind energy technology is one of the few known options that combines, simultaneously, zero water consumtion to generate energy and zero emission of any type of pollutant particles in the air, besides being already the cheapest generation option in some countries in the world, such as some in South America, Africa and the United States (GWEC, 2016).
In the Brazilian case, this type of generation reached in 2016 the 10 GW installed capacity mark, representing more than 80% of total wind capacity in operation in all Latin American region. The first Brazilian wind power plant was installed in 1992, but for almost 2 decades this type of technology hardly spread in the country. Brazilian wind generation installed capacity surpassed 1 GW only on the year 2011, when it started expanding rapidly until reach the current 10 GW mark (GWEC, 2015), attracting worldwide interest. The Brazilian government goal is that this figure reaches 24 GW by the year 2024, representing about 11% of Brazilian total electricity generation matrix. Despite this evolution, the future of this generation source in the country is still uncertain as evidenced recently in the years 2014 and 2015, when wind energy had significant drops in contracting rates for new plants construction, in relation to other sources, reaching the lowest registered rates since this source began to stand out in the Brazilian market, in 2009.
These kind of situations, related to a given technology diffusion behavior, have been studied through a conceptual approach known as Innovation Systems (JACOBSSON; JOHNSON, 2000). This approach points out that there are interdependent relations between different public and private actors and between the institutional framework to effect the generation, diffusion and technologies use and innovations, which would be the goal of every innovation system. (NELSON, 1992; FREEMAN, 2002; LUNDVALL et al., 2002). Related to this approach, the authors Hekkert et al (2007) and Bergek et al (2008) propose an analytical tool to evaluate the technological innovation systems performance, such as the aforementioned diffusion of wind technology, known as the Technology Innovation System (TIS) functions, which can be understood as those key activities or processes that need to be executed to accelerate growth - or diffusion - of a certain technology (HEKKERT et al., 2007; BERGEK et al., 2008). Thus, the performance and interactions analysis of TIS functions facilitates the formulation or modifications of policies to influence a desired behavior - such as the technology diffusion itself - more assertively, according to the specific functions performance where weaknesses or limitations were verified. 
In this way, the present article proposes to analyze the Brazilian wind energy technological system, by observing the historical functions performance related to this technology in Brazil. Therefore, as the analysis main objective, the proposal of policies more adequate to the development of the functions that may be hindering or impeding the said TIS progress. In addition, a detailed functions historical performance analysis can be especially useful to enable the comparison between Brazilian wind diffusion TIS and those of another countries under the same framework, facilitating discussions and insights that can contribute to the renewable energy TIS analysis.
The paper is organized as follows: After the introduction the second section gives a complete overview about the Brazilian Wind Technological Innovation System using the TIS functions approach. The third section addresses analyzes regarding the performance and systemic identified effects of the TIS functions. In section four we propose policies overcome Brazilian wind TIS weakness and to reinforce its strengths. In the final section conclusions related to TIS approach and specifically the Brazilian Wind TIS are overviewed.
Methods

The method used in this article was proposed by Hekkert et al (2007) and Bergek et al (2008) to evaluate the technological innovation systems performance,  known as the Technology Innovation System (TIS) functions. Using the TIS framework, the performance and interactions analysis of Brazilian wind TIS functions are analyzed and policies are proposed considering systemic effects of the functions and its blocking and reinforcing mechanisms. 

Results

The preliminary research results allow us to point out three distinct Brazilian wind energy TIS development phases, separated according to the characteristic interactions between the functions, which have different relevance levels and intensity over time. At the current Brazilian wind TIS development stage, the functions blocking the system evolution are related to the entrepreneurial activities and to the creation of wind generation technology legitimacy. The justifications for such behavior, as well as the most appropriate policies and possible extensions to the TIS methodology application are presented and discussed in the article.
Conclusions

A brief overview of the functions blocking the Brazilian wind TIS and its policy implications is given. Besides, futures perspectives for wind technology in Brazil are shortly presented, as well as perceptions about the TIS framework utility for this work.
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