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wind and solar energies in Brazil.
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Introduction

Globally, the energy transition in a context of transformation, such as the growth of
the use of renewable energies like wind and solar (Guerrero, 2021), has become a key topic
in the debate as one of the main solutions to tackle climate change at different territorial
scales. This transition is characterized by the pursuit of reducing Greenhouse Gas (GHG)
emissions, particularly carbon dioxide (CO2), through the replacement of non-renewable
energy sources with renewable ones. The goal is to implement a decarbonization process
and address climate change with positive reverberations on sustainability worldwide.

In Brazil, although hydropower resources are the primary source of electricity
generation, there has been a constant increase in the exploration and production of
other renewable energy sources, such as wind and solar energy. This aspect somehow
encourages the diversification of Brazil’s energy and electricity matrix, with the country’s
Northeast region and its states playing a central role in this perspective, especially due
to the geographical, environmental, and climatic characteristics and potentialities of the
region’s territories (such as favorable winds for wind energy generation and high solar
incidence for photovoltaic energy generation).

Given these factors, the Brazilian Northeast is a suitable territory for the production
of wind and solar energy sources (Santos et al., 2022). However, the region is characterized
by intense natural climatic variability, with irregular rainfall and long periods of drought
and dry spells, making it a highly vulnerable territory to climate change (Marengo,
2008; Marengo et al., 2011; Darela Filho et al., 2016). Factors such as poor public sector
governance, high poverty and inequality rates, and the lack of measures for sustainable
development implementation aggravate these vulnerabilities.

In a context of scientific evidence on climate change and its impacts in the Brazil-
ian Northeast, such as the intensification of extreme rainfall and drought events (IPCC,
2014), it is essential to understand the alternatives being developed and implemented
by these territories for better sustainability on a global scale. More specifically, there is a
need to understand how state governments have sought to build and implement political-
governmental agendas related to environmental and, especially, climatic issues, in interface
with renewable energy planning and public policies. For this purpose, the states of Bahia
(BA), Ceara (CE), and Rio Grande do Norte (RN) are investigated because they stand

out as highly productive states of renewable energies in Brazil.

Thus, the objective of this paper is to analyze how these states have progressed
in wind and solar energies while encouraging public policies for the expansion of these
energies and addressing climate change, understanding whether these energies are
incorporated in these states as strategic to deal with the climate issue. The paper is an-
chored in qualitative research, using a set of methodological procedures detailed in the
methodology section.

In terms of structure, the paper is organized into three sections, besides this intro-
duction and the conclusions. In the first section, the research methodology is detailed.
In the second, the results concerning the electricity matrix in Brazil, in general, and in
the three northeastern states, in particular, are discussed. Finally, in the third section, the
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public policies encouraging wind and solar energy and addressing climate change in the
states investigated are identified and analyzed, understanding whether there are synergies
or alignments between them.

Research methodology

The methodology of this paper, aimed at achieving the objective proposed in the
introduction, follows a qualitative approach, conducting case studies in BA, CE, and
RN, located in the Brazilian Northeast, as they are highly productive states of wind and
solar energies. These studies are based on the analysis of state public policies encouraging
renewable energy sources and addressing climate change in the states investigated, to
observe synergies or alignments between climatic and energy issues.

Regarding this analysis, the purpose is to map and analyze public policies encour-
aging renewable energies and addressing climate change collected from platforms such
as the Official Gazettes of the states analyzed, as observed in the second analysis and
discussion section of this paper. In addition to these public policies, other secondary data
were consulted, collected from sites such as the Generation Information System (SIGA)

of the National Electric Energy Agency (ANEEL).

To process the collected data, content analysis (Bardin, 2011) was employed,
considering that it is a widely validated technique in qualitative research (Mozzato &
Grzybovski, 2011). The analytical categories used in this analysis were “renewable energy,”
“wind,” “solar,” “climate change,” “mitigation,” and “adaptation.” These categories, fol-
lowing a closed analysis grid (preliminarily defined and identified in the selected material)
(Vergara, 2005; Lukosevicius & Soares, 2016), were selected for their ability to capture
crucial data and information for the analysis and discussion of the results, as follows in
the next two sections of this paper.

A Look at the Electric Matrix in Brazil and in the Northeastern Brazilian
States

In the context of the energy transition, which is focused on the incorporation of
renewable energies (Parker, 2018), such as wind and solar, the diversification of the energy
matrix is understood as the integration and implementation of renewable energies in
territories (Eyre et al., 2018), in order to expand the possibilities of electricity generation
for their populations. Beyond being a means to provide electricity to individuals in their
territories, energy diversification through renewable wind and solar sources is a path to
mitigate the impacts of adverse events, such as climate change (Mania; Rieber, 2019).

Thus, the diversification of the energy matrix is essential for the construction and
realization of issues such as sustainable development (Ahmed et al., 2022), gaining some
prominence in a scenario of concerns, for example, with the growth in energy demands
and the intensification of climate change (Aslani; Helo; Naaranoja, 2014). In the con-
text of climate change, one of the central objectives of the diversification of the energy
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matrix in Brazil is to reduce water vulnerability to climate change, considering that water
resources are highly dependent on rainfall patterns. Recent studies, such as Berga (2016),
address the vulnerability of water resources to climate change.

In Brazil, the energy matrix is non-renewable, particularly derived from oil and its
by-products (35.7%), according to data from the Energy Research Company (EPE; Brazil,
2023) for 2022. In contrast, the electricity matrix is renewable, as most of the electricity
generated in Brazil comes from hydroelectric plants, with hydropower accounting for over
60% of this scenario (EPE; Brazil, 2023). Particularly since 2001, with the Emergency
Wind Energy Program (PROEOLICA), renewable energies, particularly wind, have started
to be incentivized in Brazil, with the goal of contracting 1,050 Megawatts (MW) of wind
energy projects by the end of 2003 (ABEE6lica, n.d.).

However, the program did not achieve its goals and was replaced by the Program
for Incentive of Alternative Sources (PROINFA), regulated by Law No. 10,438 (Brazil,
2002), which encouraged the development of renewable sources beyond hydropower. For
example, wind and solar energy rank third and fourth in the country’s installed electricity
capacity (kilowatt — kW), according to data from May 21, 2024, from SIGA: 15.10% and
6.78%, respectively (Table 01) (ANEEL, 2024).

Table 01 — Installed Electric Energy Capacity in Brazil

Type of Plants Quantity % (Supervised Capacity)
Hydroelectric Plant 220 51,01%
Thermoelectric Generating Plant 3.107 22,84%

Wind Generating Plant 1.646 15,10%
Photovoltaic Plant 21.222 6,78%

Small Hydroelectric Plant 522 2,88%

Nuclear Power Plant 3 0,98%
Hydroelectric Generating Plant 688 0,42%

Total 27.408 100%

Source: Prepared by the authors based on data from May 21, 2024, from SIGA (ANEEL, 2024).

The participation of renewable energies in Brazil has been encouraged, especially
since 2013 with wind energy (Gonzélez, 2021). The promotion of the expansion of wind
and solar energy, through public incentive policies, has been even more prominent in the
territories of the Northeast region of the country due to physical-geographical factors,
such as winds that are favorable for wind energy generation and the high solar incidence
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that plays a central role in photovoltaic energy generation.

Considering both renewable and non-renewable energy sources, the current par-
ticipation of the Brazilian Northeast in the national installed capacity is 25.8% (54,813
MW) out of a total of 212,659 MW (Brazil, 2023). Of this total participation from the
Northeast of Brazil, BA, CE, and RN are responsible, respectively, for 54.2%, 25.1%,
and 24.6%, according to data from May 21, 2024, from SIGA (ANEEL, 2024). Table 02

shows the data related to the installed capacity of electric power in these three states.

Table 02 — Installed Capacity in Electric Power in the Northeastern States of Brazil

States
Type of En- BA CE RN
terprises Quan- | % (Monito- | Quan- | % (Monito- | Quan- % (Monito-
tity red Power) tity red Power) tity red Power)
Hydroelectric 10 30,17% i B
Plant
Thermoelec-
tric Genera- 107 7,65% e 37 4,61%
ting Plant
Wind Gene- | 5, 50,62% 172 46,31% 384 85,70%
rating Plant
Photovoltaic | 5, 11,03% 479 22,48% 260 9,65%
Plant
Small Hydro- | ¢ 0,48% 29 31,21% 1 0,04%
electric Plant
Hydroelectric
Generating 13 0,05% .- .- ..
Plant
Total 1.349 100% 680 100% 681 100%

Source: Compiled by the authors from SIGA (ANEEL, 2024) data as of May 21, 2024.

The participation of renewable energies in the Northeast of Brazil, and specifically
in the states of BA, CE, and RN, is notable, with these territories accounting for an aver-
age of about 66% of the total installed capacity in electric power from renewable sources,
particularly wind energy, in the region (ANEEL, 2024). In the meantime, the following
Figures present the numbers regarding the distribution of wind and photovoltaic solar
energy projects in the analyzed states. Figure 01 shows the distribution of these projects
for BA, with 752 projects not yet started, 57 under construction, and 1,211 in operation
(Figure 01) (ANEEL, 2024). Of the total in operation, 331 are wind farms and 71 are
photovoltaic solar plants (Figure 01) (ANEEL, 2024).
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Figure 01 — Map of the distribution of wind and photovoltaic
solar energy projects in BA, Northeast Brazil

Source: Prepared by Rafael Silva using data from May 21, 2024, from SIGA (ANEEL, 2024).

According to recent studies (Azevedo et al., 2022; Cruz, 2022; Silva et al.,
2022), corroborated by data from May 21, 2024, from SIGA/ANEEL (ANEEL,
2024), in general, most wind and photovoltaic solar energy projects or ventures
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are located in the Bahia’s semiarid region. This characteristic is also observed in
CE and RN, as seen in the following maps (Figures 02 and 03). Specifically in CE,
the wind and photovoltaic solar projects distribution of wind and photovoltaic
solar projects is 482 in the pre-construction phase, 18 under construction, and
151 in operation (Figure 02) (ANEEL, 2024). Of those in operation, 100 are
wind projects and 51 are photovoltaic solar projects (Figure 02) (ANEEL, 2024).
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Figure 02 — Map of the distribution of wind and photovoltaic
solar energy projects in CE, Northeast Brazil

Source: Prepared by Rafael Silva from data of May 21, 2024, from SIGA (ANEEL, 2024).
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In the case of RN, it is noted that currently, the total number of wind and pho-
tovoltaic solar energy projects in operation is 342; while those in the phases of not yet
started and under construction are 273 and 29, respectively (Figure 03) (ANEEL, 2024).
Of the total projects in operation, 302 are wind farms and 40 are photovoltaic solar power

plants (Figure 03) (ANEEL, 2024).

Figure 03 — Map of the distribution of wind and solar
photovoltaic energy projects in RN, Northeast Brazil

Source: Prepared by Rafael Silva from data of May 21, 2024, from SIGA (ANEEL, 2024).

When analyzing the figures presented, it is noticeable that where wind and solar
photovoltaic energy ventures are located in the Brazilian semi-arid region. Although the
implementation of these ventures in the Northeast of Brazil initially began on the coast,
it has more recently expanded into the interior and, especially, the semi-arid region (So-
brinho Janior, 2020). Given this scenario and the other data presented throughout this
topic, it is also necessary to understand the extent to which the encouragement of the
expansion and production of these energy sources in the analyzed states aligns with the
issue of climate change from a mitigation and/or adaptation perspective, as discussed in
the following topic.
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Facing climate change in Brazilian Northeast states: are wind and solar
renewable energies considered strategic?

Tied to the fact that BA, CE, and RN are major producers of renewable wind and
solar energy, there is a set of public policies to encourage these energy sources in these
territories. But to what extent do these policies show synergies or alignments with the
issue of climate change, making them strategic for addressing this problem from a mitiga-
tion and/or adaptation perspective?

Before continuing this discussion, it’s worth noting what is understood by climate
change and its two main approaches: mitigation and adaptation. Climate change, based on
the definition established by institutional bodies related to the subject, can be understood
as the phenomenon of altering the climate system, which occurs naturally over a long-
term period (UNFCCC, 1992), with strong influence from human actions (IPCC, 2007).

In the context of this discussion, mitigation, in the context of climate change,
can be defined as the process of reducing or eliminating GHG emissions and carbon
sequestration (IPCC, 2007; Smith et al., 2008; PBMC, 2014). Climate adaptation, as
understood by the IPCC (2007) and Pelling (2011), is seen as a process of adjusting a
system to anticipate possible and potential climate impacts at the local level, based on
climate projection scenarios, aiming to reduce vulnerabilities and socio-environmental
risks associated with climate change.

With an understanding of these concepts, it is possible to continue the discussion,
noting, for example, that in BA, in 2005, Decree No. 9,519 of August 18 was published,
with one of its central objectives being to create the Bahia Forum on Global Climate
Change and Biodiversity (FBMC-Bio), encouraging the implementation of climate change
mitigation instruments (such as GHG emission reduction inventories) as well as adaptation
to the impacts of climate change (such as studies on socio-environmental vulnerabilities
and risks related to climate change) (Bahia, 2005).

In general, the Forum is more aligned with a mitigation perspective, to the detri-
ment of adaptation. This reality is common when referring to the prioritization of public
policies or actions for GHG emission mitigation rather than adaptation to climate impacts,
as recent studies point out (Martins; Ferreira, 2010; Obermaier; Rosa, 2013; Lindoso,
2013; Di Giulio; Martins; Lemos, 2016; Rodrigues Filho et al., 2016; Teixeira et al., 2021).

The incorporation of wind and solar energy as strategic for addressing climate
change is tangentially addressed by the Forum as it promotes the generation of electricity
from renewable energy sources only as a way to reduce GHG emissions. In this perspec-
tive, when analyzing Resolution No. 4,180/2011; Law No. 13,914 of January 29, 2018;
and CEPRAM Resolution No. 4,636 of September 28, 2018, aimed at renewable energy
issues in BA (Bahia, 2011a; Bahia, 2018a; Bahia, 2018b), it is observed that they do
not align with the climate issue, as they do not establish any guidelines or objectives for
controlling and combating climate change in the state.

In 2011, Law No. 12,050 of January 7, 2011, was also enacted, defining the Climate
Change Policy of the State of Bahia, whose objectives align with both the mitigation of
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greenhouse gas (GHG) emissions and adaptation to the impacts of climate change (Bahia,
2011b). In general terms, renewable energies, under the term “clean technologies,” not
limited to wind and solar sources, are presented as one of the instruments of this Policy,
playing a crucial role in addressing climate change from both mitigation and adaptation
perspectives (Bahia, 2011b).

Unlike Law No. 12,050/2011, wind and solar energies do not appear in the text of
the State Plan to Combat Desertification and Mitigate the Effects of Drought in Bahia
(PAE-BA), published in 2014 as a state initiative focused on climate change and ad-
dressing its impacts, particularly desertification and drought (Bahia, 2014). In 2020, the
government of BA, through the State Secretariat for the Environment of Bahia (SEMA-
BA) and the Institute for the Environment and Water Resources of Bahia (INEMA-BA),
initiated the revision of Law No. 12,050/2011, aiming to support the development of the
State Climate Change Adaptation Plan (Bahia, 2020).

In 2022, BA developed the “Inventory of Greenhouse Gas Emissions and Re-
movals: State of Bahia 2022,” aiming to diagnose GHG emissions across the state to
understand the profile of these emissions and the extent of their environmental impact
(Bahia; ICLEI; Tabda, 2022). Also in 2022, Resolution No. 5,092 of November 25 was
published, establishing criteria and procedures for the environmental licensing of solar
projects in the state of BA (Bahia, 2022). This Resolution addresses the recognition of
the need to reduce GHG emissions.

In BA, based on the presented results, gaps are perceived in the interface between
climate and energy issues, which is also observed in CE when analyzing public policies
that promote wind and solar energy, as well as the state’s climate change response strate-
gies, according to the analysis and discussion of the results from this point onward in the
context of this state.

Thus, in 2012, COEMA Resolution No. 06, dated June 14, 2012, was established,
defining procedures for the Simplified Environmental Licensing of emergency works
necessary to address the drought problem in the state (Cear4, 2012). In 2016, Law No.
16.146, dated December 14, was published, which mandates the creation of the CE State

Climate Change Policy, which, in turn, will guide the development of the State Climate
Change Plan (PEMC) and the State Adaptation Plan (PEA) (Cear4, 2016a).

Unlike COEMA Resolution No. 06/2012, Law No. 16.146/2016 presents the
energy transition through a matrix based on renewable energy as one of the guidelines
for the construction of the State Climate Change Policy. However, this does not neces-
sarily mean that energy and climate issues in CE are being considered from a synergistic
integration perspective.

From a perspective of promoting energy diversification in the territory of CE, Decree
No. 32,438, dated December 8, 2017, highlights the establishment of Law No. 10,367,
dated December 7, 1979, which in turn addresses the Industrial Development Fund (FDI)
of CE (Cear4, 2017a). It is worth noting that also in 2017, in CE, the Cear4’s Forum
on Climate Change, Biodiversity, and Combat to Desertification (FCMC) was created,
amended by Decree No. 32,161, dated March 2 (Cear4, 2017b), assigning responsibilities
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from the perspective of climate adaptation while seeking to reduce climate impacts, with
consequences on reducing vulnerabilities and socio-environmental risks related to climate.

In contrast to Decree No. 32,438/2017, Law No. 17,553, dated July 7, 2021, estab-
lishes, albeit in an incipient manner, alignments of renewable energy production in CE
with climate change. This is because the legislation in question institutes the Program for
Attracting and Supporting Renewable Energy Generation in CE, one of whose central
objectives is to reduce greenhouse gas emissions (Cear4, 2021), thus encouraging the miti-
gation of climate change. Climate adaptation is also one of the focuses of the Program, as
it seeks to diversify and decentralize the “state’s energy matrix, promoting socioeconomic
development in the interior to reduce regional inequalities” (Cear4, 2021, p. n.), which
is intrinsically aligned with the process of adapting to climate change.

In CE, there are still other public policies aimed at promoting wind and solar energy
in the local territory, with none having direct or indirect alignment with climate change.
The policies are Resolutions No. 03/2016 (Ceara, 2016b), No. 06/2018 (Cear4, 2018a),
and No. 07/2018 (Cear4, 2018b), all developed by the State Environmental Council
(COEMA) of CE.

More recently, in 2022, Decree No. 34,733, dated May 12, was published, defin-
ing the “State Plan for Just Energy Transition of Ceard — Ceard Verde,” with the aim of
strengthening the state’s low-carbon energy matrix to mitigate GHG emissions and achieve
decarbonization, using renewable energy sources, especially Green Hydrogen (H2V)
(Cears, 2022). H2V is an alternative for the decarbonization process and, consequently,
for addressing climate change, fostering energy transition by using renewable sources for
its production (Brannstrom; Gorayeb, 2022).

The situation faced by CE regarding challenges and barriers at the interface between
climate and energy issues is very similar to that of RN, as observed from the analysis of the
few state public policies addressing climate change and the policies promoting renewable
wind and solar energies in the state.

In 2017, the state government approved Law No. 10,154, dated January 21, estab-
lishing the State Policy for Combating and Preventing Desertification in RN (Rio Grande
do Norte, 2017a). Also in 2017, Law No. 10,163, dated February 21, was published,
regulating the creation of the State Policy for Distributed Generation with Renewable
Energies (GDER) in RN (Rio Grande do Norte, 2017b). The following year, in 2018,
this legislation was modified by Law No. 10,338, dated January 16, to add and outline
the objectives of GDER in RN (Rio Grande do Norte, 2018a). Despite the update in
legislation, there is no alignment with climate issues as there is no reference to the topic
in the texts of the mentioned legislation

Still in 2018, the Institute for Sustainable Development and Environment of RN
(IDEMA-RN) created Normative Instruction No. 01, dated November 1, which addresses
“State Complementary Law No. 272, dated March 3, 2004, regarding criteria and pro-
cedures for the Environmental Licensing of Solar Photovoltaic Power Generation Plants
in the State of Rio Grande do Norte” (Rio Grande do Norte, 2018b, p. [page number
not provided]).
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In 2021, Law No. 10,934, dated June 17, was published, which establishes the
creation of the State Energy Policy Council (CEPE) of RN (Rio Grande do Norte, 2021).
Among the Council’s purposes is the development of the State Energy Plan and the
Environmental Energy Plan. Just like in this legislation, in the “State Plan for Environ-
mental Prevention and Combat of Burnings and Forest Fires of Rio Grande do Norte
(PEPACQIF-RN),” wind and solar energies are also not seen as strategies for addressing
climate change.

With initial steps taken in 2020 through Ordinance No. 022, more recently, in
2023, Law No. 11,595, dated November 13, was published, defining the guidelines to be
observed by the RN executive branch for the development of the State Climate Change
Policy (Rio Grande do Norte, 2023). Wind and solar energies are presented in the legisla-
tion text as strategies for mitigating climate change, with adaptation to climate impacts
not appearing as a perspective aligned with these sources.

To address the gap at the interface between climate and energy issues at the gov-
ernment level and their public policies, there is a need, for example, for improvement in
climate public policies in various forms, particularly in the energy and electric sector, as
pointed out by the studies of Tevetkov (2021) and Collago and Lazaro (2021). Gener-
ally, the discussed results reveal a scenario of challenges and gaps at this interface in the
context of the analyzed states, as presented in the conclusions of the following section.

Conclusions

From the results discussed in the previous sections, it is clear that although BA,
CE, and RN are highly productive states in wind and solar energy, representing approxi-
mately 66% of the total installed capacity in renewable energy sources in the Brazilian
Northeast, the public policies encouraging these energies in these states show little syn-
ergy or alignment with climate issues. This is because, in general, these energy sources
are not understood as alternatives to address climate issues, nor are they viewed from an
adaptation perspective.

In turn, public policies addressing climate change also do not align with renewable
energy sources, especially wind and solar, as strategic tools to deal with climate issues.
When such synergy occurs, it is still from the perspective of mitigating its causes (GHG
emissions), with the adaptation to climate impacts being secondary.

Given this scenario, this paper suggests, in conclusion, that governmental plan-
ning and agendas related to renewable energies in the states investigated do not integrate
climate change as an issue that can be addressed through renewable energies as sources
that assist in mitigating GHG emissions or adapting to ongoing climate impacts.

Thus, the objective proposed in the introductory section of this study is achieved
to the extent that the public policies encouraging wind and solar energies and addressing
climate change in the states investigated are presented and discussed, observing if and
how these public policies understand and incorporate wind and solar energies as strategic
to deal with climate change from a mitigation and/or adaptation perspective.
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Additionally, it is important to emphasize that the advancement of wind and solar
energy expansion in the Brazilian Northeast, more specifically in the states analyzed,
continues from the perspective of promoting and dynamizing regional and local economic
development rather than achieving global climate change goals.

In the field of the interface between Human Dimensions of Climate Change, Energy
Geography, and Regional Planning, this paper contributes to a better understanding of
renewable energies and climate change. Therefore, the approach taken in this paper is of
fundamental importance to the academic field on the subject; but also from a social and
public management perspective. Socially, it contributes to understanding problems that
are at the heart of contemporary society. In public management, it assists in decision-
making processes related to the relationship between climate and energy issues by actors,
for example, institutions related to these themes.

Acknowledgments

The authors of this paper especially thank the Coordination for the Improvement of
Higher Education Personnel (CAPES) for the financial support of the entire doctoral thesis
research of the first author, under the guidance of the second author. Acknowledgments
are also extended to the research projects: 1. “Desafios para a Gestdo Socio-Ambiental
e de Adaptacdo as Mudancas Climéticas em Cenérios de Riscos e Vulnerabilidades So-
cioambientais em Municipios do Semi4rido do Rio Grande do Norte” (Call No. 13/2021
FAPERN/CAPES); 2. “GESTAO DE RISCOS, VULNERABILIDADES SOCIOAM-
BIENTAIS, SUSTENTABILIDADE E CAPACIDADE ADAPTATIVA CLIMATICA
EM CIDADES DO SEMIARIDO DO NORDESTE” (Process No. 441883/2020-6 Call
MCTI/CNPq No. 23/2020 - Line 1); 3. “Sustentabilidade, adaptagio climatica, energias
e sociodiversidade dos territérios: uma andlise comparativa de estudos de casos de go-
vernos no contexto do Nordeste brasileiro” (Call 01/2020 PVC18326-2020/UFRN); and
4. “Energia renovavel e Descarbonizacio na América do Sul: caminhos e desafios que
conectam o setor argentino de litio e os parques edlicos brasileiros” (PUBLIC NOTICE
COOPBRAS/CAPES/SOUTH GLOBAL). The first three projects are coordinated by the
second author of the work, with the participation and collaboration of the first author.
The last project is coordinated by Professor Adryane Gorayeb, from the Federal University
of Ceara (UFC), with the participation of the first author and the second author.

References
ABEEOLICA. Associacio Brasileira de Energia Eélica. O Setor: Desenvolvimento da edlica
no Brasil. Sdo Paulo: ABEEG6lica, s.d. Disponivel em: <https://abeeolica.org.br/energia-eolica/o-

-setor/>. Acesso em: 20 mai. 2024.

AHMED, N.; SHEIKH, A. A,; MAHBOOB, E; MUHAMMAD, S. e A.; JASI[ISKI], E.;

14 de 22 Ambiente Soc « S&o Paulo. Vol. 27, 2024 + Enanppas 2023


https://abeeolica.org.br/energia-eolica/o-setor/
https://abeeolica.org.br/energia-eolica/o-setor/

Renewable energies and climate change: analysis of related public policies in states in the Brazilian Northeast

JASINSKI, A.; LEONOWICZ, Z.; BURGIO, A. Energy Diversification: A Friend or Foe to Eco-
nomic Growth in Nordic Countries? A Novel Energy Diversification Approach. Energies, v. 15,
n. 15, p. 1-15, 2022.

ANEEL. Associagio Nacional de Energia Elétrica. Sistema de Informacoes de Geragio da
ANEEL (SIGA). Brasilia: ANEEL, 2024. Disponivel em: <https://app.powerbi.com/view!r=e-
yIrlioiNjc40GYyYiQeY WM2ZCOOYILWIIY mEcYzdkNTQ1MTe INjM2liwid CI6[jQwZDZm
OWI4LW VY TctNDZhMi05MmQOLWVhNGU5YzAxNzBIMSIsSImMiOjR9>. Acesso em: 21
mar. 2024.

ASLANI, A.; HELO, P; NAARANOJA, M. Role of renewable energy policies in energy depen-
dency in Finland: System dynamics approach. Applied Energy, v. 113, p. 758-765, 2014.

AZEVEDO, A. E. G.; SANCHEZ, A. S.; ALVES, C. T; VIDAL, D. B.; TORRES, E. A.; FER-
NANDES, E M.; FREIRES, E G. M,; SANTOS, ]. A. E de A.; ALMEIDA, J. R. U. C.; MAR-
TINS, L. O. S.; PORSANI M. J.; BASTOS, P R. E de M.; JONG, P. de; SILVA, K. E da. Energia
para a Bahia em 2030. Bahia: Academia de Ciéncias da Bahia, 2022. Disponivel em: <https://
cienciasbahia.org.br/webinarios/wp-content/uploads/2022/05/acb_GT energia.pdf>.  Acesso
em: 24 mai. 2024.

BAHIA. Decreto n? 9.519, de 18 de agosto de 2005. Institui o Férum Baiano de Mudangas Cli-
maticas Globais e de Biodiversidade e d4 outras providéncias. Diario Oficial do Estado da Ba-
hia, 2005. Disponivel em: <https://governo-ba.jusbrasil.com.br/legislacao/76675/decreto-9519-
-05#:~:text=Institui%200%20F%C3%B3rum%20Baiano%20de,Biodiversidade%20e%20
d%C3%A1%200utras%20provid%C3%AAncias>. Acesso em: 03 jun. 2022.

BAHIA. Lein? 12.050, de 07 de janeiro de 2011. Institui a Politica sobre Mudanga do Clima do Es-
tado da Bahia, e d4 outras providéncias. Didrio Oficial do Estado da Bahia, 201 1b. Disponivel em:
<https://governo-ba.jusbrasil.com.br/legislacao/1026476/lei-12050-11#:~:text=Institui%20
a%20Pol%C3%ADtica%20sobre%20Mudan%C3%A7a,Bahia%2C%20e%20d%C3%A1%20
outras%20provid%C3%AAncias>. Acesso em: 22 dez. 2022.

BAHIA. Lei n? 13.914 de 29 de janeiro de 2018. Institui a Politica Estadual de Incentivo a Ge-
ragio e Aproveitamento da Energia Solar no Estado da Bahia e d4 outras providéncias. Didrio
Oficial do Estado da Bahia, 2018a. Disponivel em: <http://www.legislabahia.ba.gov.br/docu-
mentos/lei-no-13914-de-29-de-janeiro-de-2018>. Acesso em: 03 jun. 2022.

BAHIA. Resolugio CEPRAM n° 4.180. Aprova a Norma Técnica NT- (01/2011) e seus Anexos,
que dispde sobre o Processo de Licenciamento Ambiental de Empreendimentos de Geragio de
Energia Elétrica a partir de fonte edlica no Estado da Bahia. Sistema Estadual de Informacées
Ambientais e Recursos Hidricos, 2011a. Disponivel em: <http://www.seia.ba.gov.br/legislacao-
-ambiental/resolucoes/resolu-o-cepram-n-4180>. Acesso em: 03 jun. 2022.

BAHIA. Resolu¢io CEPRAM n? 4.636, de 28 de setembro de 2018. Estabelece critérios e pro-
cedimentos para o licenciamento ambiental de empreendimentos de geracio de energia elétrica
a partir de fonte edlica em ambientes terrestres no Estado da Bahia e d4 outras providéncias.
Diario Oficial do Estado da Bahia, 2018b. Disponivel em: <https://stoccheforbes.com.br/wp-
-content/uploads/2018/10/Resolu%C3%A7%C3%A30-CEPRAM-4636 _2018.pdf>.  Acesso

Ambiente Soc + Sao Paulo. Vol. 27,2024 « Enanppas 2023 15 de 22


https://app.powerbi.com/view?r=eyJrIjoiNjc4OGYyYjQtYWM2ZC00YjllLWJlYmEtYzdkNTQ1MTc1NjM2IiwidCI6IjQwZDZmOWI4LWVjYTctNDZhMi05MmQ0LWVhNGU5YzAxNzBlMSIsImMiOjR9
https://app.powerbi.com/view?r=eyJrIjoiNjc4OGYyYjQtYWM2ZC00YjllLWJlYmEtYzdkNTQ1MTc1NjM2IiwidCI6IjQwZDZmOWI4LWVjYTctNDZhMi05MmQ0LWVhNGU5YzAxNzBlMSIsImMiOjR9
https://app.powerbi.com/view?r=eyJrIjoiNjc4OGYyYjQtYWM2ZC00YjllLWJlYmEtYzdkNTQ1MTc1NjM2IiwidCI6IjQwZDZmOWI4LWVjYTctNDZhMi05MmQ0LWVhNGU5YzAxNzBlMSIsImMiOjR9
https://cienciasbahia.org.br/webinarios/wp-content/uploads/2022/05/acb_GT_energia.pdf
https://cienciasbahia.org.br/webinarios/wp-content/uploads/2022/05/acb_GT_energia.pdf
http://www.legislabahia.ba.gov.br/documentos/lei-no-13914-de-29-de-janeiro-de-2018
http://www.legislabahia.ba.gov.br/documentos/lei-no-13914-de-29-de-janeiro-de-2018
http://www.seia.ba.gov.br/legislacao-ambiental/resolucoes/resolu-o-cepram-n-4180
http://www.seia.ba.gov.br/legislacao-ambiental/resolucoes/resolu-o-cepram-n-4180
https://stoccheforbes.com.br/wp-content/uploads/2018/10/Resolu%C3%A7%C3%A3o-CEPRAM-4636_2018.pdf
https://stoccheforbes.com.br/wp-content/uploads/2018/10/Resolu%C3%A7%C3%A3o-CEPRAM-4636_2018.pdf

TEIXEIRA and PESSOA

em: 03 jun. 2022.

BAHIA. Resolucio CEPRAM n? 5.092, de 25 de novembro de 2022. Estabelece critérios e pro-
cedimentos para o licenciamento ambiental de empreendimentos de geracio de energia elétrica
a partir de fonte solar instaladas em superficie terrestre (onshore) no Estado da Bahia e d4 outras
providéncias. Diario Oficial do Estado da Bahia, 2022. Disponivel em: <https://www.legisweb.
com.br/legislacao/?id=441723>. Acesso em: 05 jun. 2022.

BAHIA. Secretaria do Meio Ambiente do Estado da Bahia. Governo baiano atualiza po-
litica sobre mudanga do clima do estado. Bahia: 13 oub. 2020. Disponivel em: <http://
www.meioambiente.ba.gov.br/2020/10/12101/Governo-baiano-atualiza-politica-sobre-mu-
danca-do-clima-do-estado-.html#:~:text=Trata%2Dse%20da%20linha%20base,e%20
adapta%C3%AT7%C3%A30%20%C3%A05%20mudan%C3%A7as%20clim%C3%A I ticas>.
Acesso em: 05 jun. 2022.

BAHIA. Secretaria do Meio Ambiente do Estado da Bahia. Plano Estadual de Combate a De-
sertificacio e Mitigacao dos Efeitos da Seca PAE/BA: Governo do Estado da Bahia. Bahia:
2014. Disponivel em: <http://www.meioambiente.ba.gov.br/arquivos/File/Plano_Estadual de
Combate_a Desertificacao_e Mitigacao_dos_Efeitos da Seca.pdf>. Acesso em: 05 jun. 2022.

BAHIA; ICLEI; TABOA. Secretaria do Meio Ambiente do Estado da Bahia, Governos Locais
pela Sustentabilidade & Taboa. Inventario de Emissdes e Remogdes de Gases de Efeito Estufa:
Estado da Bahia 2022. Bahia, 2022. Disponivel em: <http://www.meioambiente.ba.gov.br/arqui-
vos/File/Inventario2.pdf>. Acesso em: 05 jun. 2022.

BARDIN, L. Analise de contetdo. Sao Paulo: Edi¢oes 70, 2011.

BERGA, L. The role of hydropower in climate change mitigation and adaptation: a review. En-
gineering, v. 2, n. 3, p. 313-318, 2016.

BRANNSTROM, C.; GORAYEB, A. IMPLICACOES GEOGRAFICAS DO SETOR DO HI-
DROGENIO VERDE NO BRASIL. In: BRANNSTROM, C.; SEGHEZZO, L.; GORAYEB, A.
(Orgs.). Descarbonizagido na América do Sul: conexdes entre o Brasil e a Argentina. Mossoré:
Edicoes UERN, 2022, p. 293-311.

BRASIL. Lei n? 10.438, de 26 de abril de 2002. Dispde sobre a expansio da oferta de energia
elétrica emergencial, recomposicio tarifdria extraordindria, cria o Programa de Incentivo as Fon-
tes Alternativas de Energia Elétrica (Proinfa), a Conta de Desenvolvimento Energético (CDE),
dispde sobre a universalizacio do servigo publico de energia elétrica, d4 nova redagfo as Leis
n°9.427, de 26 de dezembro de 1996, n° 9.648, de 27 de maio de 1998, n° 3.890-A, de 25 de abril
de 1961, n° 5.655, de 20 de maio de 1971, n° 5.899, de 5 de julho de 1973, n° 9.991, de 24 de
julho de 2000, e d4 outras providéncias. Casa Civil, 2002. Disponivel em: <http://www.planalto.
gov.br/ccivil_03/leis/2002/110438.htm>. Acesso em: 18 nov. 2021.

BRASIL. Ministério de Minas e Energia. Nordeste é visto como grande gerador e exportador
de energia renovavel. Brasilia: Ministério de Minas e Energia, 2023. Disponivel em: <https://
www.gov.br/mme/pt-br/assuntos/noticias/nordeste-e-visto-como-grande-gerador-e-exportador-
-de-energia-renovavel>. Acesso em: 21 mai. 2024.

16 de 22 Ambiente Soc + S&o Paulo. Vol. 27, 2024 « Enanppas 2023


https://www.legisweb.com.br/legislacao/?id=441723
https://www.legisweb.com.br/legislacao/?id=441723
http://www.meioambiente.ba.gov.br/arquivos/File/Plano_Estadual_de_Combate_a_Desertificacao_e_Mitigacao_dos_Efeitos_da_Seca.pdf
http://www.meioambiente.ba.gov.br/arquivos/File/Plano_Estadual_de_Combate_a_Desertificacao_e_Mitigacao_dos_Efeitos_da_Seca.pdf
http://www.meioambiente.ba.gov.br/arquivos/File/Inventario2.pdf
http://www.meioambiente.ba.gov.br/arquivos/File/Inventario2.pdf
http://www.planalto.gov.br/ccivil_03/leis/2002/l10438.htm
http://www.planalto.gov.br/ccivil_03/leis/2002/l10438.htm
https://www.gov.br/mme/pt-br/assuntos/noticias/nordeste-e-visto-como-grande-gerador-e-exportador-de-energia-renovavel
https://www.gov.br/mme/pt-br/assuntos/noticias/nordeste-e-visto-como-grande-gerador-e-exportador-de-energia-renovavel
https://www.gov.br/mme/pt-br/assuntos/noticias/nordeste-e-visto-como-grande-gerador-e-exportador-de-energia-renovavel

Renewable energies and climate change: analysis of related public policies in states in the Brazilian Northeast

CEARA. Decreto n2 32.438, de 08 de dezembro de 2017. Regulamenta a Lei n? 10.367, de 7 de
dezembro de 1979, que dispde acerca do Fundo de Desenvolvimento Industrial do Ceara (FDI),
e d4 outras providéncias. Diario Oficial do Estado do Ceara, 2017a. Disponivel em: <https://
www.legisweb.com.br/legislacao/?id=353521>. Acesso em: 28 mai. 2022.

CEARA. Decreto n2 34.733, de 12 de maio de 2022. INSTITUI O PLANO ESTADUAL DE
TRANSICAO ENERGETICA JUSTA DO CEARA - CEARA VERDE, E DA OUTRAS PRO-
VIDENCIAS. Diério Oficial do Estado de Ceara, 2022. Disponivel em: <https://leisestaduais.
com.br/ce/decreto-n-34733-2022-ceara-institui-o-plano-estadual-de-transicao-energetica-jus-
ta-do-ceara-ceara-verde-e-da-outras-providencias>. Acesso em: 21 mar. 2023.

CEARA. Decreto n2 32.161, de 02 de margo de 2017. ALTERA O DECRETO N2 29.272, DE
25 DE ABRIL DE 2008, QUE INSTITUI O FORUM CEARENSE DE MUDANCAS CLI-
MATICAS E DE BIODIVERSIDADE, E DA OUTRAS PROVIDENCIAS. Disrio Oficial do
Estado do Ceara, 2017b. Disponivel em: <https://www.sema.ce.gov.br/wp-content/uploads/si-
tes/36/2022/05/Decreto-no-32.161-de-2017-Altera-o-FCMC.pdf>. Acesso em: 24 mai. 2024.

CEARA. Lein? 16.146, de 14 de dezembro de 2016. Institui a Politica Estadual sobre Mudangas
Climéticas — PEMC. Assembleia Legislativa do Estado do Cear4, 2016a. Disponivel em: <ht-
tps://belt.al.ce.gov.br/index.php/legislacao-do-ceara/organizacao-tematica/meio-ambiente-e-
-desenvolvimento-do-semiarido/item/4667-lei-n-16-146-de-14-12-16-d-0-15-12-16>. Acesso
em: 25 jul. 2022.

CEARA. Lei n? 17.553, 07 de julho de 2021. Institui o Programa de Atragio e Apoio a Gera-
¢io de Energias Renovéveis do Ceard. Diario Oficial do Estado do Ceard, 2021. Disponivel
em: <https://leisestaduais.com.br/ce/lei-ordinaria-n-17553-2021-ceara-institui-o-programa-de-
-atracao-e-apoio-a-geracao-de-energias-renovaveis-do-ceara>. Acesso em: 28 mai. 2022.

CEARA. Resolucgio COEMA n2 03, de 03 de abril de 2016. Dispde sobre os critérios e proce-
dimentos simplificados para a implantacdo de sistemas de micro e minigeracdo distribuida de
energia elétrica, a partir de fontes renovéaveis. Diario Oficial do Estado do Cear4, 2016b. Dispo-
nivel em: <https://www.legisweb.com.br/legislacao/?id=318644#:~:text=Disp%C3%B5e¢%20
sobre%200s%20crit%C3%A9ri0s%20e,a%20partir%20de%20fontes%20renov%C3% Al veis>.
Acesso em: 20 mar. 2024.

CEARA. Resolucio COEMA n2 06, de 06 de setembro de 2018. Dispde sobre a simplificacio e
atualizacdo dos procedimentos, critérios e parAmetros aplicados aos processos de licenciamento e
autorizagio ambiental no Ambito da Superintendéncia Estadual do Meio Ambiente - SEMACE
para os empreendimentos de geracio de energia elétrica por fonte solar no Estado do Ceara. Dia-
rio Oficial do Estado do Ceara, 2018a. Disponivel em: <https://www.legisweb.com.br/legislacao
N1id=367553#:~:text=Disp%C3%B5e%20s0obre%20a%20simplifica%C3%A7%C3%A30%20
e,s50lar%20n0%20Estad0%20d0%20Cear%C3%A1>. Acesso em: 20 mar. 2024.

CEARA. Resolucio COEMA n? 07, de 06 de setembro de 2018. Dispde sobre os critérios e
os procedimentos relacionados ao licenciamento ambiental de empreendimentos de geragio de
energia elétrica a partir de fonte célica em superficie terrestre, no Estado do Ceara. Diario Ofi-

cial do Estado do Ceara, 2018b. Disponivel em: <https://www.semace.ce.gov.br/wp-content/
uploads/sites/46/2018/12/Resolucao-N-7.pdf>. Acesso em: 20 mar. 2024.

Ambiente Soc + Sao Paulo. Vol. 27,2024 « Enanppas 2023 17 de 22


https://www.legisweb.com.br/legislacao/?id=353521
https://www.legisweb.com.br/legislacao/?id=353521
https://leisestaduais.com.br/ce/decreto-n-34733-2022-ceara-institui-o-plano-estadual-de-transicao-energetica-justa-do-ceara-ceara-verde-e-da-outras-providencias
https://leisestaduais.com.br/ce/decreto-n-34733-2022-ceara-institui-o-plano-estadual-de-transicao-energetica-justa-do-ceara-ceara-verde-e-da-outras-providencias
https://leisestaduais.com.br/ce/decreto-n-34733-2022-ceara-institui-o-plano-estadual-de-transicao-energetica-justa-do-ceara-ceara-verde-e-da-outras-providencias
https://www.sema.ce.gov.br/wp-content/uploads/sites/36/2022/05/Decreto-no-32.161-de-2017-Altera-o-FCMC.pdf
https://www.sema.ce.gov.br/wp-content/uploads/sites/36/2022/05/Decreto-no-32.161-de-2017-Altera-o-FCMC.pdf
about:blank
about:blank
about:blank
https://leisestaduais.com.br/ce/lei-ordinaria-n-17553-2021-ceara-institui-o-programa-de-atracao-e-apoio-a-geracao-de-energias-renovaveis-do-ceara
https://leisestaduais.com.br/ce/lei-ordinaria-n-17553-2021-ceara-institui-o-programa-de-atracao-e-apoio-a-geracao-de-energias-renovaveis-do-ceara
https://www.semace.ce.gov.br/wp-content/uploads/sites/46/2018/12/Resolucao-N-7.pdf
https://www.semace.ce.gov.br/wp-content/uploads/sites/46/2018/12/Resolucao-N-7.pdf

TEIXEIRA and PESSOA

CEARA. Resolugio COEMA n? 6, de 14 de junho de 2012. Estabelece procedimentos para o
Licenciamento Ambiental Simplificado das obras emergenciais necessarias ao enfrentamento da
seca no Estado do Cear4 e d4 outras providéncias. Diario Oficial do Estado do Cear4, 2012. Dis-
ponivel em: <https://www.legisweb.com.br/legislacao/?id=243077>. Acesso em: 22 mar. 2023.

COLLACO, EM. de A LAZARO,L.L.B. A governanga multinivel no planejamento energé-
tico: limitagdes e potencialidades para a atuagfio subnacional. Cadernos de Campo: Revista de

Ciéncias Sociais, n. 31, p. 95-120, 2021.

CRUZ, C. D. S. da. CARACTERIZACAO E CONTRADICOES DA ENERGIA EOLICA
NA BAHIA ENTRE 2012-2022. 2022. 67f. Monografia (Bacharel em Geografia) — Departa-
mento de Geografia, Universidade Federal da Bahia, Salvador.

DARELA FILHO, J. B; LAPOLA, D. M.; TORRES, R. R.; LEMOS, M. C. Socio-climatic hots-
pots in Brazil: how do changes driven by the new set of IPCC climatic projections affect their
relevance for policy?. Climatic Change, v. 136, p. 413-425, 2016.

DIGIULIO, G. M.; MARTINS, A. M. B.; LEMOS, M. C. Adaptagéo climética: Fronteiras do co-
nhecimento para pensar o contexto brasileiro. Estudos Avangados, v. 30, n. 88, p. 25-41, 2016.

EPE. Empresa de Pesquisa Energética; Brasil. Ministério de Minas e Energia. Relatério Sintese
2023: Ano base 2022. Brasilia: MME; EPE, 2023. Disponivel em: <https://www.epe.gov.br/sites-
-pt/publicacoes-dados-abertos/publicacoes/PublicacoesArquivos/publicacao-748/topico-681/
BEN S%C3%ADntese 2023 PT.pdf>. Acesso em: 20 mai. 2024.

EYRE, N.; DARBY, S. J.; GRUNEWALD, P; MCKENNA, E.; FORD, R. Reaching a 1.5 C target:
socio-technical challenges for a rapid transition to low-carbon electricity systems. Philosophical
Transactions of the Royal Society A: Mathematical, Physical and Engineering Sciences, v.
376, n. 2119, p. 1-15, 2018.

GONZALEZ, A. B. P Transicdo energética para a sustentabilidade no Chile e no Brasil: Oportu-
nidades e desafios decorrentes da pandemia por Covid-19. Latin American Journal of Energy
Research, v. 8, n. 1, p. 1-21, 2021.

GUERRERO, A. L. Geopolitics of Global Energy Transformation and Territorial Dynamics of
Energy Transition in South America. Ambiente & Sociedade, v. 24, p. 1-21, 2021.

[PCC. Intergovernmental Panel on Climate Change. Climate Change 2007: Impacts, Adapta-
tion and Vulnerability. Genebra: IPCC, 2007. Disponivel em: <https://www.ipcc.ch/site/assets/
uploads/2018/03/ar4_wg2 full report.pdf>. Acesso em: 28 abr. 2020.

IPCC. Intergovernmental Panel on Climate Change. ALTERACOES CLIMATICAS 2014:
Impactos, Adaptagio e Vulnerabilidade — Resumo para Decisores. Genebra: IPCC, 2014. Dispo-
nivel em: <https://www.ipcc.ch/site/assets/uploads/2018/03/ar5 wg2 spmport-1.pdf>. Acesso
em: 28 abr. 2024.

LINDOSO, D. Vulnerabilidade e Adaptagio da Vida as Secas: desafios a sustentabilidade rural
familiar nos semiaridos nordestinos. 2013. 519f. Tese (Doutorado em Desenvolvimento Susten-

18 de 22 Ambiente Soc + S&o Paulo. Vol. 27, 2024 « Enanppas 2023


https://www.legisweb.com.br/legislacao/?id=243077
https://www.epe.gov.br/sites-pt/publicacoes-dados-abertos/publicacoes/PublicacoesArquivos/publicacao-748/topico-681/BEN_S%C3%ADntese_2023_PT.pdf
https://www.epe.gov.br/sites-pt/publicacoes-dados-abertos/publicacoes/PublicacoesArquivos/publicacao-748/topico-681/BEN_S%C3%ADntese_2023_PT.pdf
https://www.epe.gov.br/sites-pt/publicacoes-dados-abertos/publicacoes/PublicacoesArquivos/publicacao-748/topico-681/BEN_S%C3%ADntese_2023_PT.pdf
https://www.ipcc.ch/site/assets/uploads/2018/03/ar4_wg2_full_report.pdf
https://www.ipcc.ch/site/assets/uploads/2018/03/ar4_wg2_full_report.pdf
https://www.ipcc.ch/site/assets/uploads/2018/03/ar5_wg2_spmport-1.pdf

Renewable energies and climate change: analysis of related public policies in states in the Brazilian Northeast

tavel) — Centro de Desenvolvimento Sustentavel, Universidade de Brasilia, Brasilia.

LUKOSEVICIUS, A. P; SOARES, C. A. P Anélise de contetdo em pesquisas sobre gerencia-
mento de projetos. In: Simpédsio Internacional de Gestio de Projetos, Inovagio e Sustentabilida-
de, 5, 2016. Anais [...]. Sdo Paulo, p. 1-16. Disponivel em: <https://www.singep.org.br/5singep/
resultado/435.pdf>. Acesso em: 23 mai. 2024.

MANIA, E.; RIEBER, A. Product export diversification and sustainable economic growth in
developing countries. Structural Change and Economic Dynamics, v. 51, p. 138-151, 2019.

MARENGQO, J. A.; ALVES, L. M.; BESERRA, E.; LACERDA, E Variabilidade e mudangas cli-
méticas no semiarido brasileiro. In: MEDEIROS, S. de S.; GHEYL, H. R.; GALVAO, C. de O.;
PAZ, V.P daS. (Orgs.). Recursos Hidricos em Regioes Aridas e Semisridas. Campina Grande,
PB: INSA, 2011, p. 383-416.

MARENGQO, ]. A. Vulnerabilidade, impactos e adaptagio & mudanga do clima no semidrido do
Brasil. Parcerias Estratégicas. Brasilia, v.13, n. 27, p.149-176, 2008.

MARTINS, R. D.’A.; FERREIRA, L. da C. Oportunidades e barreiras para politicas locais e sub-
nacionais de enfrentamento das mudancas climdticas em areas urbanas: evidéncias de diferentes

contextos. Ambiente & Sociedade, v. 13, p. 223-242, 2010.

MOZZATO, A. R.; GRZYBOVSKI, D. Anélise de contetido como técnica de anélise de dados
qualitativos no campo da administragdo: potencial e desafios. Revista de Administragcio Con-
temporanea, v. 15, n. 4, p. 731-747, 2011.

OBERMAIER, M.; ROSA, L. P Mudanca climética e adaptacio no Brasil: uma anélise criti-
ca. Estudos Avangados, v. 27, n. 78, p. 155-176, 2013.

PARKER, C. Energy transition in South America: Elite’s views in the mining sector, four cases
under study. Ambiente & Sociedade, v. 21, p. 1-22, 2018.

PBMC. Painel Brasileiro de Mudangas Climaticas. Mitigagdo das mudangas climaticas. Contri-
buigio do Grupo de Trabalho 3 do Painel Brasileiro de Mudangas Climéticas ao Primeiro Relat6-
rio da Avaliagio Nacional sobre Mudancas Clim4ticas. In: BUSTAMANTE, M. M. C.; ROVE-
RE E. L. L. (Eds.). Rio de Janeiro: COPPE-UFR], 2014. 463 pp. Disponivel em: <http://www.
pbmc.coppe.ufrj.br/documentos/RAN1 completo_vol3.pdf>. Acesso em: 20 mar. 2024.

PELLING, M. Adaptation to Climate Change: From resilience to transformation. New York:
Routlcdge, 2011.

RIO GRANDE DO NORTE. Instrucio Normativa n? 1, de 01 de novembro de 2018. Minis-
tério do Turismo, 2018b. Disponivel em: <https://www.gov.br/turismo/pt-br/centrais-de-con-
teudo-/publicacoes/atos-normativos-2/2018/instrucao-normativa-se-no-1-de-1lo-de-novembro-
-de-2018>. Acesso em: 22 dez. 2022.

RIO GRANDE DO NORTE. Lei n? 10.154, de 21 de fevereiro de 2017. Institui a Politica Es-
tadual de Combate e Prevengfo a Desertificagio no Estado do Rio Grande do Norte e fixa ou-

Ambiente Soc + Sao Paulo. Vol. 27,2024 « Enanppas 2023 19 de 22


https://www.singep.org.br/5singep/resultado/435.pdf
https://www.singep.org.br/5singep/resultado/435.pdf
http://www.pbmc.coppe.ufrj.br/documentos/RAN1_completo_vol3.pdf
http://www.pbmc.coppe.ufrj.br/documentos/RAN1_completo_vol3.pdf
https://www.gov.br/turismo/pt-br/centrais-de-conteudo-/publicacoes/atos-normativos-2/2018/instrucao-normativa-se-no-1-de-1o-de-novembro-de-2018
https://www.gov.br/turismo/pt-br/centrais-de-conteudo-/publicacoes/atos-normativos-2/2018/instrucao-normativa-se-no-1-de-1o-de-novembro-de-2018
https://www.gov.br/turismo/pt-br/centrais-de-conteudo-/publicacoes/atos-normativos-2/2018/instrucao-normativa-se-no-1-de-1o-de-novembro-de-2018

TEIXEIRA and PESSOA

tras providéncias. Diario Oficial do Estado do Rio Grande do Norte, 2017a. Disponivel em:
<https://www.al.rn.leg.br/storage/legislacao/2019/05/15/973¢c43790d5f70ddd804{9b78e6d35de.
pdf>. Acesso em: 25 mar. 2024.

RIO GRANDE DO NORTE. Lei n? 10.163, de 21 de fevereiro de 2017. Institui a Politica Es-
tadual de Geragéo Distribuida com Energias Renovaveis — GDER, no Estado do Rio Grande do
Norte. Diario Oficial do Estado do Rio Grande do Norte, 2017b. Disponivel em: <http://www.
al.rn.gov.br/storage/legislacao/2019/05/15/95702ca9870dc900ccabOe 16ad30485f.pdf>. Acesso
em: 28 mai. 2022.

RIO GRANDE DO NORTE. Lei n? 10.338, de 16 de janeiro de 2018. Modifica a Lei n? 10.163,
de 21 de fevereiro de 2017, para acrescentar diretrizes ao fomento da Politica Estadual de Gera-
c¢do Distribuida com Energias Renovéaveis — GDER, no Estado do Rio Grande do Norte. Diario
Oficial do Estado do Rio Grande do Norte, 2018a. Disponivel em: <http://www.al.rm.gov.br/
storage/legislacao/2021/k4m5ma9gpfOo3 7grujflo6lnuzt698.pdf>. Acesso em: 22 dez. 2022.

RIO GRANDE DO NORTE. Lein? 10.934, de 17 de junho de 2021. Cria o Conselho Estadual de
Politica Energética e estabelece outras providéncias. Diario Oficial do Estado do Rio Grande do
Norte, 2021. <http://diariooficial.rn.gov.br/dei/dorn3/documentos/00000001/20210618/727179.
htm>. Acesso em: 28 mai. 2022.

RIO GRANDE DO NORTE. Lein? 11.595, de 13 de novembro de 2023. Dispde sobre as diretri-
zes a serem observadas pelo Poder Executivo na elaboragio da Politica Estadual sobre Mudanga
do Clima. Diario Oficial do Estado do Rio Grande do Norte, 2023. Disponivel em: <https://
www.al.rn.leg.br/storage/legislacao/2023/x5638dsbreempuiovi4n3q8qudgmul.pdf>. Acesso em:
25 mar. 2023.

RODRIGUES FILHO, S.; LINDOSO, D. P; BURSZTYN, M.; NASCIMENTO, C. G. O CLIMA
EM TRANSE: POLITICAS DE MITIGACAO E ADAPTACAO NO BRASIL. Revista Brasi-
leira de Climatologia, v. 19, p. 74-90, 2016.

SANTOS, A. T; SILVA, C. M. S. e; FERREIRA, M. D. de M.; FERREIRA, R. R.; GONCAL-
VES, W. A.; LEMOS, D. E do A.; OLIVEIRA, L. de L.; BEZERRA, L. A. C.; BEZERRA, B. G,;
OLIVEIRA, C. P de. Simulagfo da velocidade do vento no Nordeste do Brasil usando o modelo
regional WRE In. Pessoa, Z. S. (Org.). Energia edlica: Perspectivas e desafios no Rio Grande do
Norte. Editora Livraria da Fisica, 2022, p. 19-33.

SILVA, A. S.; SANTOS, C. E dos; RIBEIRO, C. S.; ARAUJO, C. dos S.; GERMANI, G. I;
SALLES, I. E; SCHMIDT, J.; CHAMO, L.; SOUZA, M. J. A. de; OBERHOEFER, M.; ROCHA,
M.; KLINGLER, M.; SANTOS, N.; SOUZA, R. P de; BAUER, T. DOSSIE: ENERGIAS RE-
NOVAVEIS NA BAHIA: CAMINHOS E DESCAMINHOS. 2022. Disponivel em: <https://
www.dossienergiasrenovaveis.com.br/dossie.pdf>. Acesso em: 23 mai. 2024.

SMITH, P; MARTINO, D.; CAIL Z.; GWARY, D.; JANZEN, H.; KUMAR, P; MCCARL,
B.; OGLE, S.; OMARA, E; RICE, C.; SCHOLES, B.; SIROTENKO, O.; HOWDEN, M,;
MCALLISTER, T; PAN, G.; ROMANENKOV, V.; SCHNEIDER, U.; TOWPRAYOON, S;
WATTENBACH, M.; SMITH, ]. Greenhouse gas mitigation in agriculture. Philosophical tran-
sactions of the Royal Society B: Biological Sciences, v. 363, n. 1492, p. 789-813, 2008.

20 de 22 Ambiente Soc « S&o Paulo. Vol. 27, 2024 + Enanppas 2023


https://www.al.rn.leg.br/storage/legislacao/2019/05/15/973c43790d5f70ddd804f9b78e6d35de.pdf
https://www.al.rn.leg.br/storage/legislacao/2019/05/15/973c43790d5f70ddd804f9b78e6d35de.pdf
http://www.al.rn.gov.br/storage/legislacao/2019/05/15/95702ca9870dc900ccab0e16ad30485f.pdf
http://www.al.rn.gov.br/storage/legislacao/2019/05/15/95702ca9870dc900ccab0e16ad30485f.pdf
http://www.al.rn.gov.br/storage/legislacao/2021/k4m5ma9gpf0o37grujflo6lnuzt698.pdf
http://www.al.rn.gov.br/storage/legislacao/2021/k4m5ma9gpf0o37grujflo6lnuzt698.pdf
http://diariooficial.rn.gov.br/dei/dorn3/documentos/00000001/20210618/727179.htm
http://diariooficial.rn.gov.br/dei/dorn3/documentos/00000001/20210618/727179.htm
https://www.al.rn.leg.br/storage/legislacao/2023/x5638dsbreempuiovi4n3q8qudqmu1.pdf
https://www.al.rn.leg.br/storage/legislacao/2023/x5638dsbreempuiovi4n3q8qudqmu1.pdf
https://www.dossienergiasrenovaveis.com.br/dossie.pdf
https://www.dossienergiasrenovaveis.com.br/dossie.pdf

Renewable energies and climate change: analysis of related public policies in states in the Brazilian Northeast

SOBRINHO JUNIOR, M. E PERCEPCAO DOS IMPACTOS SOCIOECONOMICOS
E AMBIENTAIS DOS PARQUES EOLICOS EM AREAS AGRICOLAS: ESTUDO DE
CASO DO MUNICIPIO DE SERRA DO MEL-RN. 2020. 104f. Dissertacdo (Mestrado em Am-
biente, Sociedade e Tecnologia) — Universidade Federal Rural do Semi-Arido, Mossoré.

TCVETKOV, P Climate policy imbalance in the energy sector: Time to focus on the value of
CO?2 utilization. Energies, v. 14, n. 2, p. 411, 2021.

TEIXEIRA, R. L. B; SILVA, R. A. da; FONTENELLE, A. L.; SANTOS, Y. C. dos; PESSOA, Z.
S. “Pensando no hoje e no futuro”: iniciativas de mudancas climéticas nas capitais do Nordeste
do Brasil. Confins. Revue franco-brésilienne de géographie/Revista franco-brasilera de geo-
grafia, n. 52, 2021.

UNFCCC. United Nations Framework Convention on Climate Change. UNITED NATIONS
FRAMEWORK CONVENTION ON CLIMATE CHANGE. 1992. Disponivel em: <https://
unfccc.int/files/essential background/background publications htmlpdf/application/pdf/con-
veng.pdf>. Acesso em: 07 nov. 2022.

VERGARA, S. C. Métodos de pesquisa em administragao. 5a ed. Sao Paulo: Atlas, 2005.

Ambiente Soc + Sao Paulo. Vol. 27,2024 « Enanppas 2023 21 de 22


https://unfccc.int/files/essential_background/background_publications_htmlpdf/application/pdf/conveng.pdf
https://unfccc.int/files/essential_background/background_publications_htmlpdf/application/pdf/conveng.pdf
https://unfccc.int/files/essential_background/background_publications_htmlpdf/application/pdf/conveng.pdf

TEIXEIRA and PESSOA

Rylanneive Leonardo Pontes Teixeira

> pontesrylanneive@gmail.com

ORCiD: https://orcid.org/0000-0001-8635-3234

Zoraide Souza Pessoa

> zoraidesp@gmail.com
ORCiD: https://orcid.org/0000-0002-9509-5027

Submitted on: 17/04/2024
Accepted on: 26/06/2024
2024;27:e00055

22 de 22

Ambiente Soc «

Sao Paulo. Vol. 27,2024 « Enanppas 2023



Energias renovaveis e mudancas climaticas:
analise de politicas publicas correlatas em
estados do Nordeste brasileiro
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Resumo: O objetivo deste artigo é analisar como trés estados do Nor-  Sao Paulo. Vol. 27, 2024
deste brasileiro tém avangado em energias edlicas e solares a0 mesmo anppas 2023
tempo em que tém incentivado politicas publicas para expansio des-

sas energias, bem como de enfrentamento as mudancas climéticas,

compreendendo se tais energias sdo como incorporadas nesses estados

como estratégicas para lidar com a problematica climética. Metodolo-

gicamente, o estudo estad ancorado em uma pesquisa de natureza qua-

litativa, utilizando-se de pesquisa documental e de anélise de outros

dados secundarios como instrumentos de pesquisa para analisar os trés

estados, empregando a analise de contetido como técnica de tratamento

dos dados. Os resultados e discussoes deste artigo indicam que as poli-

ticas publicas de incentivo as energias renovaveis e de enfrentamento

as mudangas climéticas nos estados do campo empirico investigado nio

apresentam sinergias e alinhamentos entre si, mesmo no contexto de

estados altamente produtores de energias edlicas e solares no Brasil.

Palavras-chave: Transicio energética; descarbonizacio; mitigacio;
adaptagio; Brasil.
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Energias renovables y cambio climatico:
analisis de las politicas publicas relacionadas
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Resumen: El objetivo de este articulo es analizar como tres estados del ~ Sao Paulo. Vol. 27, 2024
nordeste de Brasil han avanzado en energfa edlica y solar al tiempo que g, anppas 2023
han impulsado politicas piblicas para expandir estas energfas, asi como

para hacer frente al cambio climético, para comprender si estas energfas

estdn siendo incorporadas en estos estados como estrategias para hacer

frente al problema climatico. Metodolégicamente, el estudio se ancla

en la investigacién cualitativa, utilizando la investigacién documental

y el analisis de otros datos secundarios como herramientas de investi-

gacién para analizar los tres estados, utilizando el an4lisis de contenido

como técnica de procesamiento de datos. Los resultados y discusiones

de este articulo indican que las politicas pdblicas de fomento a las ener-

gfas renovables y de enfrentamiento al cambio climatico en los estados

del campo empirico investigado no presentan sinergias y alineamientos

entre sf, incluso en el contexto de estados altamente productores de

energia edlica y solar en Brasil.

Palabras-clave: Transicién energética; descarbonizacién; mitigacién;
adaptacion; Brasil.
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