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Sobre
esta serie

Humanity has very little time to
address the current civilisational
crisis; urgent and immediate action
is therefore needed to advance real
solutions and foster more equitable,
inclusive, and participatory
processes.

Transformative economies and a just,
popular, and inclusive energy transition are
already underway in Latin America, and hold
significant  potential to drive a broader
socio-ecological transformation. This is aligned
with the pursuit of alternatives to predatory
extractivism, which is rapidly expanding across
the Amazon and other regions of the world.
These transformative changes must be
advanced at both the local and macro level,
with strong support from national public policies.

In this context, the Latin American and
Caribbean Network for Economic, Social and
Climate Justice (LATINDADD); CIASE (Colombia);
and the Red de Transicién Energética Popular
(RED-TEP) —comprising the Centro de Estudios
Superiores Universitarios at the Universidad
Mayor de San Simén (CESU-UMSS) in Bolivia, as a
member of the Climate Change and Justice
Working Group (GTCCJ); the Forum Mudancas
Climdticas e Justica Socioambiental (FMCJS) in
Brazil; and the Movimiento Ciudadano frente al
Cambio Climdtico (MOCICC) in Peru— have
been  working both  individually and
collaboratively to promote spaces for dialogue
that strengthen local narratives and advocacy
processes at the regional level on issues
regarding just  energy  transiion  and
transformative economies.



This year, they are jointly implementing the regional project
entitled ‘Transformative Economies and a Just, Popular and Inclusive
Energy Transition to Promote Socio-Ecological Transformation in
Amazonian Countries’, with support from the Energy Transition Fund (ETF),
the Avina Foundation, and the Skoll Foundation.

This document is a national report pertaining to one of the four
countries participating in the project: Bolivia, Brazil, Colombia, and Peru.
Its objective is to generate knowledge and evidence to support
dialogue processes among social and political actors, with the aim of
strengthening narratives and participatory processes  for
socio-ecological transformation. This is pursued by highlighting the
potential of transformative economies and initiatives linked to a just,
popular, and inclusive energy transition in the region, promoted at the
local level in the aforementioned Amazonian countries.

The project focuses on the Amazon, given its critical importance in
regulating the global climate and providing other essential services, such
as maintaining water cycles and absorbing carbon. This region accounts
for more than 40 % of the world’s remaining tropical rainforest and is the
largest reservoir of biodiversity on the planet. It also plays a key role in the
hydrological cycle and is home to milions of people who depend
heavily on its forests, rivers, and tributaries. These include hundreds of
Indigenous peoples —among them uncontacted groups— as well as
Afro-descendant communities, making the region highly diverse from a
cultural perspective.

The project also aims to strengthen and enrich the agendas of
social movements at the regional level, such as the Pan-Amazonian
Social Forum (FOSPA), and to enhance their advocacy in key
international and regional spaces. These include the Fifth Summit of
Amazonian Presidents, fo be held in Bogotd in August 2025; the COP30
UN Climate Change Conference, to take place in Belém do Pard, Brazil,
in November 2025; the CELAC-European Union Summit, fo be held in
Santa  Marta, Colombia; and finally, the Twelfth Binational
Pan-Amazonian Social Forum (Colombia-Ecuador), scheduled for the
first semester of 2026.

We expect that the confributions of this project —and of this
report in particular— will be significant in promoting systemic change
and fransformations that address the environmental crisis the planet
faces, while advancing alternatives that place life and justice at the
centre of decision-making and systemic solutions.
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INTRODUCTION

Although the energy transition is a transformative process affecting multiple sectors of the
economy —as in other countries around the world— in Brazil it is predominantly driven, or
directly shaped, by the dynamics of its energy sector. This dynamic encompasses the natural
resources exploited, the physical configuration of the system, its management, the various
regulatory frameworks, the stakeholders involved, the forms of financing, the
socio-environmental impacts, and its relationship with civil society, among other elements.

Therefore, to address the energy fransition in Brazil concisely, as proposed in this text, it
is necessary to focus on the energy sector, particularly on its main expression: the energy mix'.
In terms of its resource base —that is, the use of available natural resources for energy
conversion— this mix'is highly advantageous. Brazil is a country endowed with abundant
resources: minerals, technically exploitable hydrological basins, large reserves of biomass,
favourable wind conditions across much of its territory, high levels of solar radiation
throughout most of the country, an extensive coastline, and considerable reserves of oil and
natural gas.

For this reason, the debate surrounding the energy mix and the energy transition in
Brazii —as in any other country— involves, among other issues, reflecting on —and
rethinking— the way in which the energy sector exploits available natural resources. The
objective must be to ensure that the energy required by society is not generated at the cost
of resource depletion, environmental degradation, or —as is the case with the continued use
of fossil fuels— further exacerbating the climate crisis and jeopardising the very survival of the
human species on the planet.

Furthermore, it is widely recognised that the energy sector is of crucial importance to
society. The various forms of energy —electrical, mechanical, thermal, and luminous— are
essential for the functioning of the economy, while recognising the role of human labour, but
also for ensuring safety, comfort, and even the basic conditions for survival, such as heating
in certain regions of the world or the operation of life-support equipment.

Rather than providing a detailed analysis of the energy transition in the country, this
text aims to identify key elements that we consider essential for the energy fransition, both for
Brazil and globally. This includes a just, popular, and inclusive transition that promotes
transformative local economies and seeks to move beyond capitalism, which has long been
one of the main structural problems —and the root of many others— in our society.

(1) In this text, it can be understood as the way in which all the energy consumed by all sectors of society is generated and supplied: electricity,
various fuels, and heat.
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NATIONAL CONTEXT

Short Overview of the Energy Transition in Brazil

It is widely recognised that, unlike most countries, Brazil has an energy mix characterised by
a high share of renewable sources, making it one of the most renewable in the world. In
2024, the country achieved what has been described as a ‘perfect balance’ between
renewable and non-renewable sources, according to the Summary Report of the 2025
National Energy Balance (Figure 1), produced by the Energy Research Office (Empresa de
Pesquisa Energética, EPE), the official reference institution for energy statistics in Brazil.

Figure 1

Domestic Energy Supply — Brazil’s Energy Mix
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This balance was achieved after several decades during which non-renewable
sources dominated the energy mix, and represents a significant increase in the share of
renewable sources over the past decade. This trend is illustrated in Figure 2, which also
highlights the difference in the level of renewability between Brazil's energy mix, the global
average, and that of member countries of the Organisation for Economic Co-operation and
Development (OECD). This comparison has been widely used by the government and actors
in the Brazilian energy sector to justify a purported ‘comfortable position’ for Brazil in this area.

Figure 2
Evolution of Brazil’'s Domestic Energy Supply and Energy Mix
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Brazil (2023) 49.1% 50,0 %
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Source: National Energy Balance— Summary Report 2025 (EPE)

With regard to the electricity mix, Brazil has historically had not only one of the most
renewable systems in the world, but also one that has remained predominantly renewable
over time. This is due, first and foremost, to the high share of hydropower over several
decades and, more recently, to the significant growth of wind and solar energy. This
expansion is the result of government efforts? over the past decade to increase the share
of renewable sources in the electricity mix without necessarily expanding hydropower
generation —which, in fact, has not occurred.

According to the same Summary Report of the 2025 National Energy Balance,
prepared by the Energy Research Company (EPE), total electricity generation reached
762.9 TWh3 in 2024, representing a 5.5% increase compared to 2023, when 723.2 TWh were

(2) At this point, we consider it necessary fo make a distinction: the electricity mix refers only to the way in which a country produces its electricity,
whereas the energy mix is broader and also includes the production of fuels for the transport sector, industry, and other uses, such as the
production of heat for cooking, for example.

(3) For the purposes of comparing magnitudes, 1 TWh = 1,000 million kWh, which is a unit closer to people’s everyday lives and easier to
understand.
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generated. However, despite a combined increase of 3.2 % in the share of wind and solar
energy, the rise in natural gas use* and the decline in hydropower'’s share led to a 1 %
decrease in the renewability of the electricity mix in 2024 compared to the previous year, as
shown below (Figure 3).

Figure 3
Brazil’'s Energy Mix (Electricity Generation)
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From a technical perspective, this is not a positive sign, as it indicates that Brazil's
electricity mix is moving in a direction contrary to the energy transition, with a declining share of
renewable sources and growing reliance on non-renewable ones. This frend becomes even
more concerning when considering that the current Ten-Year Energy Expansion Plan® projects
that, by 2034, only 85 % of electricity generation will come from renewable sources, representing
a decrease of approximately three percentage points compared to the level recorded in 2024
(88.2 %). This would therefore constitute a clear setback, driven in particular by projections of a
continued increase in natural gas use within the electricity mix.

Nevertheless, when analysing the electricity mix, in addition to considering electricity
generation, it is also essential to examine data on installed capacity? . In this case, although
the National Energy Balance also provides cumulative figures by year, the most up-to-date
reference in Brazil come$ from the Generation Information System (SIGA)” of the National
Electric Energy Agenay (ANEEL), which currently presents the data shown in the following
table for the cenftralised generation sector®.

(4) The share of natural gas in the electricity mix in 2024 was 23.9% higher than in 2023, indicating an increase in the use of this greenhouse
gas-emitting source.

(5) This is Brazil's official medium-term energy planning instrument (with a 10-year horizon), which is updated annually by the Energy Research
Office and subsequently approved by the Ministry of Mines and Energy.

(6) The installed capacity of a given power plant, expressed in kW, represents its ability to convert a given natural resource into electrical energy
over a certain period, and is therefore expressed in kWh.

(7) https://www.gov.br/aneel/pt-br/centrais-de-conteudos/relatorios-e-indicadores/geracao

(8) As this system is updated daily, it should be noted that the latest consultation for this text was carried out on 7 August 2025.
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Table 1

Brazil’s Electric Mix (installed capacity)
Source’ Capacity (MW) Share (%)
UHE 103. 185, 22 48,52
UTE 48.885,8 22,99
EOL 33.816,15 15,9
UFV 17.953,61 8,44
PCH 5.922,04 2,78
UTN 1.990 0,94
CGH 898,02 0,42
Total 212.650,86 100

Source: SIGA (ANEEL).

Although Table 1 is not evenly distributed, it clearly shows that Brazil's electricity mix
already exhibits a reasonable level of diversification, with five major types of power plants
currently in operation. Notably, the UHE (large hydropower plants), PCH (small hydropower
plants), and CGH (mini hydropower plants) are all hydroelectric facilities, differing only in
scale. Among all electricity generation technologies currently operating commercially
worldwide, Brazil lacks only geothermal plants, concentrated solar plants, offshore wind
farms, and technologies that harness ocean energy.

Furthermore, Table 1 shows that, although wind and solar sources combined surpass
thermal power plants in terms of their share in the electricity mix, individually they still remain
below them. Thermal power plants therefore continue to be the second most significant
source in Brazil's centralised electricity mix, which remains predominantly hydrothermal.

However, despite the growing share of renewable sources, centralised electricity
generation in Brazil still does not meet the necessary conditions to be considered just,
popular, and inclusive, particularly due to the socio-environmental impacts associated with
this model. As a result, decentralised electricity generation has become the most
representative expression of the energy transition in the country, especially given the lack of
significant policies, programmes, or initiatives in other sectors such as transport.

(9) Legend: UHE: Hydropower plants (over 30 MW); UTE: Thermal power plants; EOL: Wind power plants; UFV: Photovoltaic power plants; PCH:
Small hydroelectric power plants (between 5 MW and 30 MW); UTN: Nuclear power plants; CGH: Small hydroelectric power plants (up fo 5 MW).

10
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Regulatory Mechanisms and Public Policy Best
Practices Promoting a Just, Popular, and Inclusive
Transition and Transformative Economies in Brazil

First, beyond the understanding collectively developed within the framework of the project
that gave rise to this text, we argue'® that an energy transition is just when it places life at the
centre, rather than prioritising economic interests, whether public or private. It is just when it
does not generate further poverty or any other form of injustice —social, environmental,
labour-related, or economic— and when it fully respects the rights of communities and
peoples, as well as the rights of nature!.

The energy transition is grassroots-led when it enables communities, collectives, and
civil society organisations active in the energy sector to participate meaningfully in
decision-making processes, both in planning and in national energy policies. It is popular
when people have the necessary conditions to engage directly, actively, and fully in the
transformation of the energy mix, for example through self-generation of electricity.

On the other hand, energy transition is inclusive when it does not promote any form of
discrimination, such as environmental racism practiced by large energy companies,
particularly against Indigenous peoples, Quilombola'? communities, fishing communities,
women, and, more broadly, the poorest segments of the population. It is also inclusive when
it assumes and fulfils the commitment to universalise access to energy, ensuring that all those
who still lack this service can access it and benefit from it.

With regard to transformative economies, this text focuses primarily on a range of
experiences driven by the Solidarity Economy, with its diverse possibilities. These include
Solidarity Revolving Funds; cooperativism, and other forms of local economic organisation;
practices linked to agroecology; local Exchange systems; and, more recently, the creation
of community banks, among other examples.

(10) Here we also adopt the understanding that has been developed in Brazil by the Forum on Climate Change and Socio-Environmental
Justice, the Front for a New Energy Policy for Brazil, and several other organizations that, in 2022, organized the National Seminar ‘The Energy
Transition We Want' and approved a statement summarizing this perspective:
https://energiaparavida.org.br/news/organizacoes-realizam-seminario-com-aprovacao-de-carta-por-uma-fransicao-energetica-justa-popula
r-e-inclusiva-no-pais/

(11) We consider this understanding to be broader than the original conception of the term ‘just energy transition,” which focuses solely on the
jobs of workers in the fossil fuel sector. While this conception is correct and legitimate, it is insufficient because it does not take into account other
forms of injustice beyond the sphere of labour.

(12) Quilombola: Afro-Brazilian communities formed by descendants of escaped enslaved people, with recognised collective territorial rights.

I
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Distributed Generation and its Legal Framework in Brazil

As previously noted, in our view, the most representative expression of a just, popular,
and inclusive energy transition in Brazil is decentralised electricity generation
—technically referred to as Distributed Generation— through what is known as Electricity
Net Metering System.

Essentially, this system allows individuals to install, in their own homes or in any other
building they own, a power generation system capable of supplying their electricity needs.
This is noft, in itself, a new development, as for decades people in remote communities
—where conventional distribution networks do not reach for various reasons— have
accessed electricity through small self-generation systems, most of which are diesel- or
petrol-powered generators. This is known as off-grid generation.

The key innovation of the Electricity Net Metering System lies in the fact that it allows
self-generation systems to coexist with conventional distribution networks. In other words,
users can generate their own electricity while remaining connected to the grid, without the
need to disconnect from it. This model is known as on-grid generation.

In this system, so-called Consumer Units (CUs) —that is, any facility that consumes
electricity and is billed by a distribution ufility— inject electricity into the grid through the
installation of their own generation system'® (the local system). They then receive this injected
energy back, resulting in a net energy balance between the Consumer Unit and the
distribution utility, as illustrated below (Figure 4).

Figure 4
Representation of the Electricity Net Metering System
NIy
E@S

ot

Eﬂ AN
o
On days with higher generation, the household During periods of lower generation, or at night, the household
consumes what it produces, and the surplus is sent to the utility. draws electricity from the grid

Source: www.mundodaenergia.com.

(13) If the capacity of the installed system is up to 75 kW, it is classified as microgeneration. However, if the capacity exceeds 75 kW and is below
5,000 kW —the limit allowed under the Electricity Net Metering System — it is classified as minigeneration.

12
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In Brazil, this system was initially established by Normative Resolution No. 482 of the
National Electric Energy Agency (ANEEL) in 2012, which remained in force until the current
legislation was enactment, Law No. 14.300/2022™, also known as the Legal Framework for
Distributed Generation.

This system essentially allows for four types of arrangements, which are described
below and illustrated in the following figure (Figure 5):

On-site Generation:

When the generation system is installed at the same location where electricity is

consumed, and the energy credits generated (i.e. the electricity injected by the
installed system) are used exclusively by that Consumer Unit.

Remote Self-Consumption:

When energy credits generated by the system can be used not only by the Consumer
Unit where it is installed, but also by other Consumer Units owned by the same individual
or legal entity, provided they are located within the same concession area (distributor).
It is important to note that, in this case, the limit is determined by the installed capacity
rather than by the number of Consumer Units that can benefit from the system.

. J

Shared Generation:

When multiple consumers come together through a consortium, cooperative, or
another legally recognised form of collective organisation, and install a generation
system at a location different from that of the Consumer Units where the surplus energy
will be compensated.

. J

Multiple Consumer Unit Developments (EMUCs):

This refers to the possibility for residents of condominiums of any type

—residential, commercial, horizontal, or vertical— to participate in the metering
system.

(14) https://www.planalto.gov.br/ccivil_03/_ato2019-2022/2022/lei/I14300.htm

13
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Figure 5

Electricity Net Metering System Schemes

E"\r
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business, or industrial condominiums, whether owned by the same grouped in a cooperative
facility, for example. residential or commercial. individual or legal entity. or consortium.
Distributed generation Projects with mulfiple Remote self-consumption Shared generation

close to the load. consumer units.

Source: ANEEL.

This system allows for the operation of generation systems based on an inherently
intermittent source, as solar energy is not available 24 hours a day and, even during daylight
hours, solar irradiance is not constant and can vary significantly depending on weather
conditions. However, unlike off-grid systems, there is no need'® for stationary batteries, as the
conventional distribution grid effectively acts as a form of energy storage, ‘storing’ surplus
electricity injected into the grid and returning it when the system is not generating, or when
generation is insufficient to meet demand.

Through this system, Brazil has witnessed —particularly since 2015, when the ANEEL
regulation was revised to allow new arrangements— a rapid expansion in the decentralised
use of solar photovoltaic energy, as shown in the table and figure below. Currently, this form
of generation is present in 5,559 of Brazil's 5,570 municipalities.

(15) Although the use of stationary batteries is not required, Law No. 14,300/2022 has allowed their use within the Electricity Net Metering System
through the use of hybrid inverters. That is, devices that not only have the capacity to convert direct current info alternating current, but also fo
charge batteries and to prevent, in the event of a failure in the conventional grid, the local generation system from unintentionally energizing
the distribution network.

This possibility is particularly relevant, as it allows certain loads within the consumer unit to continue operating even in the event of outages in the
public grid, in this case powered by the energy stored in stationary batteries.

14
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Table 2

Distributed Generation in Brazil - 1/8/2025

Source Amount of Systems Share (%) Installed Capacity Share (%)
UFV 3.757.880 99,98 41.855,61 99,33
UTE 613 0,01 206,14 0,49
EOL 104 0,002 17,68 0,05

CGH 61 0,001 53,98 0,13

Total 3.758.658 100 42.133,41 100

Source: SIGA (ANEEL).

Figure 6

Annual Addition of Distributed Generation Systems in Brazil - 2012 to 2025

895.351
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690.402

508.790
455.482
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36.033
47 87 296 1.342 6.443 13.464
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Source: SIGA (ANEEL).
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Table 2 clearly shows that, at least in Brazil, when we refer to distributed generation,
we are essentially referring to solar photovoltaic energy, given the negligible share of other
sources within this system. This is due not only to the lower operation and maintenance costs
of solar systems compared to other sources, but also to the limited availability of resources
such as watercourses, wind regimes, and biomass, which are less consistent in urban areas,
where the use of this type of system is concentrated.

Figure 6, in turn, shows that growth over the past decade was virtually exponential
untilit was interrupted in 2023, when new tariff rules for the metering system came into force.
These rules, the result of a prolonged ‘dispute’ between representatives of solar energy
sector and distribution ufilities, increased the cost for those adopting this system. However,
this model remains sufficiently economically attractive that its expansion has continued,
with growth resuming in 2024.

Although it is not part of the cenftralised generation mix —and is therefore recorded
by ANEEL on a separate platform' — it is worth noting that the more than 42.000 MW of
installed capacity from Distributed Generation constitute a significant contribution by
society to the national electricity mix. This is further evidenced by the fact that over 3 million
installations (over 81 % of the fotal) are residential systems which, through remote
self-consumption, benefit not only their own households but also more than 1 million
additional homes. As of August 1, 2025, more than 4 million households in Brazil benefit from
self-generation systems, directly contributing to increasing the renewable share of the
national electricity mix.

As an illustration of the significance of this contribution, combining the 41.8 GW of
solar photovoltaic capacity from Distributed Generation with the 17.9 GW from centralised
solar generation yields a total of 59.7 GW of installed solar capacity'’. This positions solar
energy as the second-largest source in Brazil's electricity mix, exceeding thermoelectric
generation by more than 10 GW. This would further increase the renewable share of the
electricity mix, placing Brazil in an even more prominent position globally in terms of
energy sustainability.

(16) https://www.gov.br/aneel/pt-br/centrais-de-conteudos/relatorios-e-indicadores/micro-e-minigeracao-distribuida
(17) This total does not include the thousands of photovoltaic systems installed in remote communities across the country, as there is no official
tracking of these systems and their figures are therefore unknown.

16
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In addition to representing more than twice the installed capacity of centralised solar
generation, it is also almost three times the installed capacity of Brazil's largest hydropower
plant, the Itaipu HPP (14 GW), and almost twice the world’s largest hydropower plant, the
Three Gorges HPP in China, which has 22.5 GW of installed capacity.

This highlights the extent to which centralised plants can be avoided thanks to this
significant amount of capacity installed directly at the consumption sites. In terms of
avoided greenhouse gas emission, according to the Brazlian Association of Solar
Photovoltaic Energy (ABSOLAR)'®, since 2012 to date, photovoltaic plants have avoided the
emission of more than 88 million tonnes of CO2. Moreover, over the same period, 1.7 million
new Jobs have been created and almost R$ 267 billion (Brazilian reais) have been invested.

Moreover, the 3.7 million plants currently installed supply more than 6.6 million
Consumer Units throughout the country. As mentioned above, the system allows that, from
a single installed plant of a Consumer Unit, several other Units can be supplied, as long as
they are within the same concession and under the same ownership. However, despite
being a considerable figure, Distributed Generation still does not represent even 10 % of alll
Consumer Units in Brazil, which shows that there is still ample room for growth, even if many
of these units do not have the technical feasibility for implementation.

This possibility of supplying multiple Consumer Units from a single generation plant
allows for some collaborative agreements based on transformative economies, such as
solar generation cooperatives and the so-called solar condominiums. The latter, although
still incipient in terms of number of plants (443) and installed capacity (16.5 MW), benefit a
significant number of Consumer Units (10,866), which shows their strong multiplier potential.

As far as cooperatives are concerned, according to the 2025 Yearbook' of the
Organisation of Braziian Cooperatives (OCB), in 2024 there were 906 cooperatives
generating their energy through the Electricity Net Metering System, through 4914 plants,
which together had an installed capacity of 550.4 MW.

(18) https://www.absolar.org.br/
(19) https://somoscooperativismo.coop.br/panoramas/energia-cooperativa

17
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These figures highlight the enormous potential of solar photovoltaic energy and this
decenftralised generation modality —especially microgeneration— to promote a just,
popular, and inclusive energy generation. This is because, in addition to producing no
greenhouse gas emissions®, in this generation modality socio-environmental damage is
drastically reduced: there is no environmental degradation, no conflicts over land
ownership, no health problems associated with the operation of photovoltaic modules, and
no limited or restricted use of livelihoods, unlike what usually happens with large renewable
energy generation projects?'.

DGiven the continued development and expansion of the market in the country and
that the work of various organisations —such as the Forum on Climate Change and
Socio-Environmental Justice?? and the Front for a New Energy Policy for Brazil® — has led to
the creation of new policies and programmes that encourage distributed generation
through the territory, especially through different lines of financing, the Legal Framework for
Distributed Generation (Law No. 14.300/2022) represents a good regulatory practice, which
has driven and continues to drive, in our opinion, a just, popular, and inclusive energy
transition in Brazil.

Other Public Policies and Programmes that Promote a
Just, Popular, and Inclusive Energy Transition in Brazil

In fact, practically all policies and programmes that, in some way, encourage
grid-connected Distributed Generation —which we believe to be the best expression of a
just, popular, and inclusive energy transition— derive from the regulation of the Electricity
Net Metering System, initially established by ANEEL’'s Normative Resolution No. 482/2012 and
currently by Law No. 14.300/2022. This regulation was —and continues to be—the one that
allowed something that today is considered commonplace, but which, until just 14 years
ago, was simply ‘forbidden’ in Brazil as there was no regulation in this regard: an individual
generating electricity in their own property without having to disconnect from the
distribution grid or the public service. This authorisation enabled the real ‘solar revolution’
currently happening in the country.

(20) An exception applies to thermoelectric power plants, as, to date, lobbying by fossil fuel interests has succeeded in exerting pressure to allow
their inclusion within distributed generation. However, the number of plants and the installed capacity of thermoelectric power plants within this
modality remain, fortunately, relatively low.

(21) We refer only to the operational stage of these plants, without considering their full production chains.

(22) https://fmclimaticas.org.br/

(23) http://energiaparavida.org.br/
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The other policies and programmes act, for the most part, in two fronts. On the one
hand, they seek to remove some of the barriers that have prevented a wider expansion of
decenftralised generation, basically the tax burden and the difficulty to access financing.
On the other hand, they promote the direct adoption of generation systems in public
buildings. In this case, there is not a specific law or programme, but it usually derives from
internal decisions of the public managers themselves. However, since this is a movement
within the state, it deserves to be recognised as a best public practice that also reinforces
our vision of energy fransition.

There is arange of funds and financing lines provided by the different banks, including
the Climate Fund?* , The Amazon Fund?, BNDES FINAME?*, el Banco do Brasil Energia
Renovavel?, Pronaf Bioeconomia?, the Credit CAIXA Energia Renovdvel Credit?’, the FNE
Sol*, Energia Verde®(non-rural), among others. With the excepfion of BNDES FINAME
—which is primarily oriented towards large-scale, centralised projects— available data from
websites and official reports indicate that these instruments have mobilised approximately
R$22,600 million. While not all this amount has been directed exclusively towards
decenftralised generation, a significant share has confributed to the expansion of this
modality. The creation and maintenance of these instruments therefore constitute a key
policy practice for advancing a decentralised energy fransition.

Although current conditions remain far from optimal —particularly for low-income
populations— beyond the aforementioned mechanism, most financial institutions in Brazil
now offer dedicated financing lines for distributed generation. In this regard, the Brazilian
Association of Solar Photovoltaic Energy (ABSOLAR) maintains a database®? with over 100
financing options specifically designed for this modality, especially for solar PV system:s.

(24) https://www.bndes.gov.br/wps/portal/site/home/financiamento/produto/fundo-clima

(25) https://www.fundoamazonia.gov.br/pt/home/

(26) FINAME - Financiamiento de Mdquinas y EQuipos:
https://www.bndes.gov.br/wps/portal/site/home/financiamento/produto/bndes-finame-todos

(27) https://www.bb.com.br/site /sustentabilidade /como-bb-atua/energias-renovaveis/

(28) https://www.bb.com.br/site /agronegocios/investimentos/pronaf-abc-mais-bioeconomia/

(29) https://www.caixa.gov.br/voce/credito-financiamento/financiamentos/energia-renovavel/Paginas/default.aspx
(30) FNE — Fundo Constitucional de Financiamento do Nordeste: https://www.bnb.gov.br/web/guest/fne-sol

(31) https://www.bancoamazonia.com.br/financiamentos/energia-verde-nao-rural

(32) https://www.absolar.org.br/mercado/tabela-de-financiamento/
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Best public practices in this field include Energy Efficiency Programmes, one directly
implemented by ANEEL*® and another carried out by distribution companies? legally
required to allocate 0.25 % of their net operating revenues to energy efficiency initiatives.
From the perspective of the national electricity system, distributed generation is
considered an energy efficiency measure®, as it reduces demand on the cenfralised grid.
As a result, these programmes have already enabled the installation of thousands of
decentralised generation systems across the country since the infroduction of the
Electricity Net Metering System.

One of the earliest and most significant policy measures —also considered a best regulatory
practice— is Law No. 13.169/2015%, which reduced to zero the PIS/PASEP¥ and the
Contribuicdo para o Financiamento da Segurida Social- COFINS (Contribution for the
Financing of Social Security) taxes applied to electricity injected into the grid by consumer
units.

This Law addressed an initial misinterpretation whereby distribution companies were
applying these taxes to energy fed into the grid by consumer units with generation systems,
despite the fact that the original regulation clearly established that no commercial
transaction existed between consumers and distribution companies, as the injected energy
is provided free of charge.

Since, in certain cases, the volume of energy injected into the grid can be significant,
this law’s clarification significantly reduced costs for system adopters. This has contributed to
shortening payback (ROI) periods and increasing the atftractiveness of distributed
generation systems, making it a highly effective policy measure.

In addition to the initiatives described below, two further programmes are worth
mentioning due to their potential to benefit low-income populations in particular, in line with
a just, popular, and inclusive energy transition. However, both initiatives remain either
unimplemented or have yet to move beyond the planning phase: the Social Renewable
Energy Programme (PERS) and the Clean Energy Minha Casa Minha Vida (My House, My
Life) Programme.

(33) https://www.gov.br/aneel/pt-br/assuntos/programa-de-eficiencia-energetica

(34) https://www.in.gov.br/en/web/dou/-/resolucao-normativa-aneel-n-920-de-23-de-fevereiro-de-2021-*-306209537

(35) This is not necessarily the case, as Distributed Generation is increasingly associated with the so-called ‘rebound effect’, whereby lower
electricity costs may result in increased consumption.

(36) https://www.planalto.gov.br/ccivil_03/_ato2015-2018/2015/lei/l13169.htm

(37) Social Integration Programme (PIS) / Public Service Employee Asset Formation Programme (PASEP). Both are taxes that finance social
benefits such as wage bonuses and unemployment insurance.
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The Social Renewable Energy Programme (PERS), established under the Legal
Framework for Distributed Energy (Article 36), enables investments in generation systems for
consumers classified within the low-income tariff category, using resources from the Energy
Efficiency Programme. However, its implementation depends largely on distribution
companies, which have historically resisted the expansion of distributed generation in Brazil.
As aresult, its impact has so far been limited.

Similarly, the Clean Energy Minha Casa Minha Vida Programme, although formally
established through recent legislation® and regulated by Decree No. 12.084/2024% is also
based on the potential offered by the Distributed Generation Legal Framework —since it
allows and promotes initiatives for adopting the Electricity Net Metering System in certain
dwelling categories built under the programme. Despite the announcement® of an
investment of approximately R$ 3 bilion aimed at installing photovoltaic systems in over
500,000 housing units, there is still no clear evidence of its rollout.

Nevertheless, beyond grid-connected systems under the Electricity Net Metering
System, another relevant public policy initiative is the most recent phase of the ‘Light for All’
Programme*'. This programme seeks to achieve universal access to electricity in remote
communities, priorifising renewable energy sources and, in some cases, replacing
non-renewable sources. If we take into account the underserved population*?, according to
arecent study, ‘Electrical Exclusion in the Legal Amazon: who still lacks access to electricity'#
by the Energy and Environment Institute (IEMA), nearly one million people in Brazil sfill lack
access to electricity.

Finally, although not the central focus of this analysis, numerous inifiatives,
programmes, and best practices at the state and municipal levels also promote
decentralised generation. These could be explored in greater depth in future research
following this one.

(38 Law No. 14.620/2023, https://www.planalto.gov.br/ccivil_03/_ato2023-2026/2023/lei/l14620.htm

(39)

https://www.gov.br/cidades/pt-br/acesso-a-informacao/institucional/base-juridica/regimentos/DECRETON 12.084DE28DEJUNHODE2024.pdf
(40)

https://www.gov.br/cidades/pt-br/assuntos/noticias- 1 /luz-para-todos-minha-casa-minha-vida-vai-investir-r-3-bilhoes-para-levar-mais-sustentabilidade-
ao-programa-habitacional

(41) https://www.gov.br/mme/pt-br/destaques/Programa%20Luz%20para%20Todos

(42) It is important to note that, in cases where access for a given community cannot be provided through the extension of the conventional
distribution grid, it is achieved through individual or collective generation systems, in an off-grid modality.

(43) https://energiaeambiente.org.br/produto/exclusao-eletrica-na-amazonia-legal-quem-ainda-esta-sem-acesso-a-energia-elefrica
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CASE STUDY ANALYSIS

Methodological Framework

In this final section, we present a set of initiatives grounded in our understanding
of a just, popular, and inclusive energy transition, which promote and support new
transformative economic experiences.

The methodological framework used for this analysis was developed as part of the
‘Transformative Economies and a Just, Popular, and Inclusive Energy Transition to Promote
Socio-Ecological Transformation in Bolivia, Brazil, and Colombia’. This project was carried
out by the Latin American and Caribbean Network for Economic, Social, and Climate
Change Justice (Latindadd)** and the Red de Transicion Energética Popular (RED-TEP), with
support from the Energy Transition Fund.

The criteria used to characterise the case studies presented in this section are
the following:

° It is an innovative and distinct initiative in the production, consumption, and
distribution of energy, and it promotes the use of renewable energy sources
and the efficient and conscious use of energy.

It is an initiative that arises from collective and democratic
construction process.

° It is an initiative developed in a participatory and inclusive manner.

(44) https://latindadd.org/
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4 N

° The initiative exemplifies, in practice, the exercise of access to energy as a
right, overcoming environmental racism, chauvinism, and patriarchal
structures, and is grounded in the care of life in all its forms.

° The initiative is supported by strong partnerships that enable the creation of
networks and communities for shared energy learning.

- J

Furthermore, the research design included at least one urban and one rural case. For
the urban case, two additional criteria from the methodological framework were applied:

4 N

° These are cases that have effectively promoted the energy transition or are
currently in the process of being developed or implemented.

° The initiative promotes the development of local capacities, as well as the
appropriation and creation of knowledge through processes of
self-management and in the management and operation of energy system.

- J

Overall, the study is guided by an understanding of just, popular, and inclusive
energy communities, developed in collaboration with Brazilian organisations and
networks working on energy matters. These communities not only advance
socio-environmental justice, but also drive meaningful transformations in local economic
structures through renewable energy, which are understood here as part of broader
transformative economies.
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ing of Initiatives

Across Brazil, there is a range of community-led initiatives that provide concrete
examples of an energy transition that respects both human rights and nature, while fostering
transformative local economies. These initiatives bring together multiple actions aimed at
achieving genuine socio-ecological fransformation, combining renewable energy with
locally rooted economic practices and promoting energy democratisation in territories
historically shaped by exclusionary economic systems.

For decades, many of these initiatives —particularly in rural areas— have relied on
off-grid* renewable energy systems, especially solar technologies. These systems have long
been used not only to meet basic energy needs —such as lighting, refrigeration, and
communication— but also to support small-scale productive activities. These include
solar-powered water pumping for irrigation, the operation of small processing equipment,
and other uses that sustain both household subsistence and small family or community
enterprises. Most of these experiences are grounded on the principles of agroecology and
solidarity economy. It therefore can be argued that experiences of a just, popular, and
inclusive energy transition have existed in Brazil for some time, often contributing —directly
or indirectly— to the development of transformative local economies throughout the
country.

These inifiatives gained renewed momentum with a new decenftralised,
grid-connected generation in 2012, at a time when many organisations in Brazil were
beginning to deepen their understanding of the links between the energy mix and
climate change.

(45) To the extent that such systems promote the replacement of local diesel- or gasoline-based generation systems with solar, wind, or even
hydropower systems —though the latter two to a much lesser extent— they effectively drive the energy transition in remote communities, as they
replace fossil fuels with renewable energy sources.
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As a result, many organisations began to understand and promote decentralised
generation as a viable alternative to large-scale energy projects, which are major
contributors to global warming and climate change. With strong support from a range of
funding organisations* —particularly international cooperation— numerous decentralised
energy projects have been implemented, mainly based on solar photovoltaic technology.
Smaller-scale initiatives have also been developed using biodigesters, wind microgenerators
and micro-hydropower systems.

Arecent study promoted by the Forum Mudancas Climdticas e Justica Socioambientall
(FMCJS) and the Front for a New Energy Policy for Brazil found that these networks — either
directly or through their member organisations— have supported communities through the
installation of more than 150 decentralised generation systems. Most of these systems are
grid-connected and together represent an installed capacity of over 600 kWp. The most
recent initiative promoted by FMCJS, within the framework of the Popular Energy Transition
Network has supported the installation of four grid-connected solar PV systems: two in
Eldorado (SGo Paulo)*, one in Rio de Janeiro (RJ)*®, and one in SGo Paulo city (SP)#, with a
total installed capacity of approximately 20 kWp.

(46) Among those that most strongly support the implementation of decentralized energy generation systems in the country are Misereor
(Germany), CAFOD (England), the Mott Foundation (USA), and the Fundo CASA Socioambiental (Brazil).

(47) These systems were installed in support of the longstanding struggle of Quilombola communities in Vale do Ribeira against the installation of
small hydroelectric power plants (PCHs) on rivers in the region.

(48) https://www.ceasm.org.br/post/primeira-usina-solar-da-mar%C3%A9-%C3%A%-instalada-em-museu

(49) https://www.facebook.com/share/p/15Frcualzu/
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Most of these experiences —some of which are illustrated in the figures below—
combine a just, popular, and inclusive energy transition with the promotion of fransformative
economies. Overall, the financial resources saved® through the installation of these systems
are used to strengthen the activities carried out by communities and organisations.
Nevertheless, within the framework proposed here and in the context of the aforementioned
project, the experiences that make use not only of the energy generated, but also of the
financial savings resulting from these systems to develop or strengthen local productive
systems are particularly significant. These are typically based on agroecology, the solidarity
economy, and various forms of cooperativism.

Credit: Archive of the Front for a New Energy Policy for Brazil.

Figure 7: Photovoltaic solar system at the headquarters of the neighborhood association in Nova Friburgo (RJ).

(50) This is possible because virtually all communities receive these systems as donations and at no cost, that is, without having to make
investments that would later need to be recovered. As a result, the amount they previously spent on electricity bills is significantly reduced,
thereby generating savings of resources that were previously required from the community.
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Credit: Archive of the Front for a New Energy Policy for Brazil.
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Figure 8: Photovoltaic systems in solidarity economy enterprises in four cities in Piaui.
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Credit: José Bismark (Jornal (0] Cidaddo)
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Figure 9: Source: José Bismark (O Cidaddo journal)

In this context, and specifically for the purpose of this text, we identify and highlight the
following experiences as concrete expressions of the processes described above. These
cases deserve greater visibility and, while they represent only a small fraction of the vast
range of initiatives currently being developed in Brazil, they provide valuable insight intfo the
diversity and potential of these approaches —whether supported externally or driven
autonomously by local communities and organisations.
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Solar Bakery - An initiative involving the installation of a 3.2
kWp photovoltaic system in a community bakery managed by a group of women
from the community of Vdrzea Comprida Dos Oliveiras, in the municipality of Pombal,
state of Paraiba. This initiative, which combines women's empowerment, a local
productive system and sustainability, was implemented between 2015 and 2016 with
support from the CASA Socio-Environmental Fund®, through the mediation of the
Semi-Arid Renewable Energy Committee (CERSA)*2. In addition fo the news
mentioned below, a brief overview of the project can be found in a paper presented
at the First Infernational Congress on Environment and Society®, held in 2019 in the
city of Jodo Pessoa, Paraiba. Further insights into this experience are available in the
publication by the Rosa Luxemburg Foundation entitfled ‘Renewable Energy in
Communities in Brazil: Conflicts and Resistances.’>*

Credit: Enio Marx (CERSA).

Figure 10: Solar Bakery

(51) https://casa.org.br/cersa-promove-capacitacao-para-uso-de-energia-solar-em-agroindustria-comunitaria/

(52) https://cersa.org.br/

(53) Padaria Solar: um novo paradigma de energia fotovoltaica em uma comunidade rural de Vdrzea Comprida dos Oliveiras em Pombal (PB)
(Solar Bakery: a new paradigm for photovoltaic energy in a rural community in Vdrzea Comprida dos Oliveiras,
Pombal).https://editorarealize.com.br/editora/anais/conimas-e-conidis/2019/TRABALHO_EV133_MD1_SA40_ID1312_29102019175201.pdf

(54) https://rosalux.org.br/livro/energia-renovavel-em-comunidades-no-brasil-conflitos-e-resistencias/
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Bem Viver Cooperatives - Another initiative supported by
CERSA in Paraiba, this time financed by Misereor through the project Caring for Our
Common Home, implemented by CERSA in partnership with Cdaritas Brasileira. The
initiative has been innovative, as it was among the first not to fully subsidise the
installation costs of the plant, which totalled 50 kW. One of its main objectives was
precisely to foster cooperation among participants. The cooperative initially brought
together 26 members and combines the sharing of generated energy with
sustainability, the solidarity economy, and collective management.

Various initiatives have also been carried out by the Renewable
Energy Committee of Porto Velho/Rondénia (CERPRO) and the
Committee for the Defence of Amazonian Life in the Madeira

River Basin (COMVIDA)%, In these initiatives, several organisations
—particularly the Instituto Madeira Vivo, with support from the CASA
Socio-Environmental Fund, Misereor, and others— have implemented photovoltaic
systems in Indigenous and extractivist communities. These systems are used to pump
water not only for human consumption but also tfo support community-based
productive activities. One notable example is the so-called ‘Solar Rabeta’ | initiative,
which seeks to reduce dependence on fossil fuels in river-based transport across the
Amazon region.

An additional initiative developed in the state of Ronddnia in 2021
—supported by the Front for a New Energy Policy for Brazil— was the creation of the
Family Cooperative for Solar Energy and Sustainable Solutions®®, in the municipality of
Vale do Paraiso. The cooperative brought together 23 members —rural producers,
refirees and public servants— to install a photovoltaic plant composed of 56
modules. The aim was to generate solar energy to support agroecological
production, benefiting both cooperative members and the wider community.

(55) Plant presentation brochure.

https://www2.energia.coop/brasil/wp-content/uploads/2023/06 /FOLDER-DIGITAL-COOPERATIVA-BEM-VIVER-2023.pdf
(56) https://www.instagram.com/comvidanabaciadoriomadeira/

(57) https://www.youtube.com/watchgv=Jddol-ChpvA

(58) https://coopfass.com/

30



BUILDING TRANSFORMATIVE CHANGE FROM THE TERRITORIES FOR THE CARE OF LIFE

JUST, GRASSROOTS-LED, AND INCLUSIVE ENERGY TRANSITION IN BRAZIL

Colhendo Frutos do Cerrado Project - (Harvesting
Fruits of the Cerrado): An initiative developed by the Nova Olina Beekeepers’
Association in the state of Tocantins, with support from the Ecos Fund. Its objective
was to improve the production process of fruit pulp through the renovation and
expansion of the processing facility, including the installation of a sustainable solar
photovoltaic system.*

Favela de la Paz Institute - An initiative developed by the
institute of the same name in Jardim Angela, one of the most densely populated
neighbourhoods in SGo Paulo (SP). It combines social entrepreneurship, sustainability
and collaborative culture in the urban periphery through the implementation of
biodigester systems and solar energy solutions.°

tudies

Finally, we present the analysis of two selected case studies which we consider clearly
reflect what the organisations involved in this initiative aim to make visible and promote: local
experiences that not only demonstrate the viability of an energy transition grounded in
principles distinct from those of the dominant corporate model, but also actively foster
alternative economic models.

(59) https://fundoecos.org.br/projetos/consolidacao-do-projeto-colhendo-frutos-do-cerrado/
(60) https://faveladapazcom.wordpress.com/periferia-sustentavel-2/
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Credit: Women of the Earth Energy Network.

Figure 11: Construction of ferrocement biodigesters in Ipord (left) and Itapuranga (right).

Case 1: WOMEN OF THE EART
ENERGY NETWORK

The project emerged from a partnership between the Casa do Cerrado Cooperative?
; the Cooruja Institute®? —which works on agroecological production; the School of Civil and
Environmental Engineering at the Federal University of Goids®; and the company Gestdo e
Elaboracdo de Projetos para Agricultura Familiar, with support from members of the popular
family farming organisations network in the state of Goids. It was funded by the
Socio-Environmental Fund® of Caixa Econémica Federal, through the 2017 call for proposals
on ‘Projetos de Energias Limpas Renovdaveis e de Gestdo de Recursos Hidricos' (Renewable
Clean Energy and Water Resource Management Projects).

The objective®® is to improve the production processes of groups of women family
farmers in Goidss by creating a solidarity-based network that implements renewable energy
and water resource initiatives. The network is composed of women family farmers who
implement projects such as complete water supply systems with solar-powered pumps®,
biodigesters, rainwater harvesting systems and agroecological fish tanks, alongside the
establishment of a Solidarity Fund covering 17 municipalities in the state.

(61) https://casadocerrado.org.br/

(62) https://www.instagram.com/institutocooruja/

(63) https://eeca.ufg.br/

(64) https://www.caixa.gov.br/sustentabilidade /fundo-socioambiental-caixa/Paginas/default.aspx

(65) https://energiadasmulheresdaterra.org.br/

(66) https://energiadasmulheresdaterra.org.br/noticias/47-oficina-de-bombas-solares-para-agricultura-familiar-acontece-em-rianapolis-go
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The network operates through the use of social technologies and manages a Solidarity
Fund through which groups of women farmers finance projects for other women in their
communities, based on the savings and income generated by the technologies
implemented. Through this mechanism, more than 74 renewable energy and water-related
projects have been implemented at the family level, in addition to 15 collective projects
benefiting solidarity-based productive enterprises.

Credit: Women of the Earth Energy Network.
i " e m.-.— ‘{tl-i" -,
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Solar pump workshop with families from the A-gr;)ecological State Association of Goids, 2019.

Figure 12: Installation of photovoltaic systems in municipalities covered by the project.
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Solar pump of the Women's Association of the Peqilena Vanessa Settlement (Torixoréu, 2020).
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Fruit pulp, sweets, and jam agroindustry (Nazdrio, 2022).
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Bakery of the Genipapo Setrlemént (Acreting, 2033).

The Solidarity Fund is one of
the project’s central components
and aims to promote cooperation
while opening up new possibilities
for  microcredit to finance
photovoltaic modules for women
farmers in the Cerrado. The fund is
organised info groups of ten
women  beneficiaries of the
Energia das Mulheres da Terra
project, who, at the end of the first
year, pool their savings and
income generated by the
implemented technologies in order
to finance a new family project for
another woman. This commitment
comesponds to a  monthly
contribution of approximately R$35
per participant.

Moreover, institutions benefiting
from collective projects
contribute to the Fund an amount
equivalent to 10 % of the
resources received. These
confributions have made it
possible to finance around 14
additional family projects using
the network’'s own resources.
Following the pandemic,
contributions were centralised
through PIX, reaching a total of
more than R$20,000, taking info
account the larger conftributions
from collective projects.

Figure 12: Installation of photovoltaic systems in municipalities covered by the project.
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The Fund’s resources were used to implement projects until the conclusion of the
contfract with the CAIXA Socio-Environmental Fund in April 2023. The project’s success
generated a surplus that enabled a new agreement, this time with the Banco do Brasil
Foundation, beginning in the second half of 2025. In addition to continuing the Solidarity
Fund, planned activities include collective training processes and the development of model
proposals that will contribute to a future Renewable Energy Plan for Food Sovereignty within
the framework of the Energia das Mulheres da Terra project.

The farmers and organisations involved achieved significant savings through the
implementation of both family-level and collective technologies, based on the water and
energy provided by the installed systems. They also generated income through the sale of
food products —such as vegetables, fruits, poultry, maize, beans, and rice— in local markets.
Between 2019 and 2023, the cases evaluated reported total savings of approximately R$
120,800 Brazilian.

During the same period, the initiatives generated an average of 71 kWh of renewable
energy per month and provided access to 53 m® of water for the activities of participating
women. This amounts to a cumulative total of 172,900 kWh of renewable energy generated
and 57,200 m? of water supplied through solar pumping systems, contributing to addressing
the water crisis. More than 20 off-grid solar photovoltaic kits were installed, demonstrating the
strong results®’ of the project.

The experience has also reaffimed the importance of popular communication as a
tool to produce impactful materials capable of reaching, engaging, and mobilising more
women and organisations. It has helped generate momentum for seeking and sharing
knowledge across networks and for building connections between diverse experiences in
Brazil and the world. The project demonstrates that it is possible to consolidate public policy
proposals for decentralised renewable energy aimed at women farmers, aligned with
strengthening agroecological production and ensuring food and economic sovereignty and
security —provided that the identified challenges are effectively addressed. Key elements in
this process include the training of teams of women installers and technology builders, as well
as the active participation of women farmers in all stages of system implementation.

(67) https://energiadasmulheresdaterra.org.br/sobre /resultados
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Figure 13: Collective work for the installation of a solar energy system in a fruit pulp agroindustry (Nazdrio, 2022)

According to project leader Agnes Aparecida
Santos: ‘The most important lesson we have learned is
that, if we want to fransform the current agri-food
system and ensure food and nutritional sovereignty
and security, we must invest in forms of food
production rooted in local territories —ones that
make use of local resources and allow families to
remain in rural areas with dignity. We understand
that, in order to achieve this, women are
fundamental. They are settled, peasant, Quilombolas
and extractivist women, often living in remote
settlements and communities. They are the ones who
tend home gardens and productive plots, who seek
new markets for their products, and who supply
school meals. However, we also recognise that many
of these women face conditions marked by water
scarcity, land dispossession and exposure to
agrotoxins —in short, the multiple impacts of an
agri-food system that deepens inequalities and
violates rights’.
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06 Supporting and strengthening these women and their productive 99
groups, and connecting them through solidarity-based networks
that contribute to sustainable development, reduce inequalities
and ensure equitable access to natural resources, is to help build a
context of socio-environmental justice. It means putting into
practice a proposal for a just, popular, and inclusive energy
transition, oriented towards sustainable agri-food systems. We
continue to advance along this path by working at the intersection
of water, energy and food, bringing social technologies for
renewable energy and water management to groups of rural
women in the state of Goids.

In addition to the links already provided, we recommend visiting the project’s
YouTube® channel, where recordings of several of its activities can be accessed, along with
other videos® that highlight —and even received awards’® — the success of this important
experience. As a further source of inspiration, we also suggest consulting the project’s leaflet”!
on social technologies, which presents practical guidance on the construction and
operation of the sertanejo biodigester, rainwater harvesting cisterns, fish ponds, and
solar-powered pumping systems for small-scale irrigation.

(68) https://www.youtube.com/@energiadasmulheresdaterra5389/

(69) https://www.youtube.com/shorts/036HwSvaalA

(70) https://www.youtube.com/watch@v=-1KxAwwHVxs&t=1s

(71) https://drive.google.com/file/d/1AJ2[[ATePpWSFq4ZOhY6nmPssLc88y8Q/view
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% Credit: Archive of the Forum on Climate Change and Socio-Environmen
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Figure 15: Solar plant facilities of the Percilia e Liicio Renewable Energy Cooperative.

CASE 2: COOPERATIVA PERCILIA Y
LUCIO DE ENERGIAS RENOVABLES

As discussed, decentralised solar energy generation cooperatives are one of the
possible modalities within the Electricity Net Metering System, based on so-called shared
generation. Despite their potential, certain obstacles stemming from the legal
characterisation of cooperatives in Brazil continue to hinder the more rapid expansion of
this modality.

We have already briefly referred to two other experiences of decentralised solar
cooperatives; however, we have chosen to examine this case in greater detail in line with
our methodological decision to include one rural case (Women of the Earth Energy
Network) and one urban case. Although there are hundreds —if not thousands— of
experiences of a just, popular, and inclusive energy transition promoted by organisations
in urban centres across Brazil, it is not always easy to identify or demonstrate a clear link
between these initiatives and the promotion of transformative economies. As noted
earlier, the mere financial savings generated by decentralised generation systems do not
necessarily constfitute a tfransformative economy; in some cases, they may even
encourage increased or inefficient electricity consumption.
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The Percilia e Lucio Renewable Energy Cooperative’? is the first solar energy
cooperative established in favelas in Brazil. It emerged from joint efforts by the communities
of Morro da Babilénia and Morro do Chapéu Mangueira, with support from the NGO
Revolusolar® —one of the member organisations of the Front for a New Energy Policy for
Brazil— which works to support communities and organisations in adopting solar photovoltaic
energy.

Founded in 2021, the initiative expanded its installed capacity from 26 kWp 13772 kWp
by 2024, with support from TotalEnergies’, benefiting approximately 50 families who are
members of the cooperative. Thus, a range of community-based actions are implemented
that confribute both to addressing energy poverty and to advancing a just, popular, and
inclusive energy transition, within the challenging context of low-income urban communities
historically affected by social inequalities, including limited access to essential public services
such as security, education, healthcare, and energy.

The name Percilia e Lucio honours Dona Percilia —a key figure in community
education in Morro da Babilénia, a Black woman and leader in the preservation of local
history and culture— and Mr. Lucio, founder of the first Federation of Favelas in the city of Rio
de Janeiro. These are emblematic figures in the history and organisation of working-class
communities in low-income areas.

Revolusolar, founded by a Belgian’ citizen living in Rio de Janeiro, began its work in
direct collaboration with the Babilénia Neighbourhood Association and local leaders, initially
implementing solar energy systems in the favela’s main public school, which is also named
Dona Percilia. To strengthen and scale the initiative, a methodology known as Ciclo Solar
(Solar Cycle) was developed. This approach integrates the installation of solar photovoltaic
systems with the technical training of local residents. To date, 16 men and 7 women have
been trained as solar electricians and installation assistants.

Here, we can identify a key element of fransformative economy, the incorporation of
a concern with labour market integration of participants within the local solar energy sector.
This not only enables trained participants to act as multipliers of the experience within the
favela, but also to generate income for themselves and their families through formal
participation in this sector.

(72) https://perciliaelucio.coop/

(73) https://www.revolusolar.org.br/

(74)
https://www.pv-magazine-brasi.com/2024/05/24/cooperativa-de-energia-solar-em-favela-no-brasil-dobra-de-tamanho-com-apoio-da-totalenergies/
(75) https://oglobo.globo.com/rio/belga-investe-em-projeto-que-usa-paineis-de-energia-solar-para-iluminar-imoveis-em-favela- 18656687
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In this way, the experience has fostered community self-management and
empowerment in the governance of solar energy, while also strengthening income
generatfion and sustainable local development. The Ciclo Solar (Solar Cycle) of solar
energy, while also strengthening income generation and sustainable local development.
The Solar Cycle approach has transformed existing challenges into replicable solutions,

Figure 16: Revolusolar’s first photovoltaic system, installed at Babil6nia Rio Hostel in 2016.

As communifies involved in Revolusolar's initiative became more organised and
empowered, they were able to coordinate internally and align the shared interests of 50
families committed to forming a cooperative as a means of working collectively and
promoting transformative economies within their territories. Small-scale solar plants were
installed in key community spaces, with electricity distributed to households through systems
installed on the roof of the Babildnia Neighbourhood Association, a sports field and a school.
These three sites together compose the shared generatfion system that underpins the
cooperative.
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The cooperative also carried out an unprecedented initiative: the installation of a
solar plant at the Dona Marcela Child Development Centre, making it the first municipal
nursery in Rio de Janeiro to generate solar energy for its own use, while also supplying
electricity directly to 10 low-income families in the community.

Moreover, one of the key elements linking energy transition and transformative
economies is the strengthening of the local community, based on the savings generated
through energy production, which can reduce electricity bills by up to 50%. These savings
are particularly significant in low-income communities. Beneficiary households report that
one of the main impacts has been improved food security, made possible by financial
resources freed up through the use of solar energy systems. That is, resources that were
previously spent on electricity remain within the community —an essential feature from
the perspective of building non-capitalist alternative economies.

The expansion of solar installations fo additional commercial establishments and
community spaces is planned for 2025. However, significant challenges remain,
including the need for residents to defend themselves against energy distribution
companies that seek to co-opt and weaken cooperative organisation. This is
compounded by the installation of financial resources and the lack of more robust
policies to support future expansion.
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Case Study Analysis

The Women of the Earth Energy Network is a practical example that combines the
interconnected concepts of a just, popular, and inclusive energy transition, energy
democratisation in rural areas, women's leadership and empowerment, and
agroecology. These elements constitute fundamental pillars of socio-ecological
transformation, in which renewable energy serves as a foundation for ensuring water,
food, and financial security of women farmers. Social communication is a key tool for
expanding the reach of the project, with the aim of mobilising and training more women
in decentralised solar energy in rural areas of the Brazilian Cerrado.

The Project also seeks to actively engage in global networks focused on a just,
popular, and inclusive energy transition, in order to exchange knowledge and
experiences across different ferritories undergoing socioecological fransformation
—rparticularly among rural women facing water, food, and gender-related insecurities.

Among the main challenges identifies by the coordinators is the need to develop
teaching methodologies rooted in rural education, specifically designed to train women
farmers in photovoltaic system installation and maintenance. In terms of progress in linking
renewable energy generation with fransformative economies, the most significant
example is the Solidarity Fund. This mechanism enables women farmers to develop in a
more integrated and sustainable way, fostering the creation of genuine communities.
These communities actively defend the preservation of the Cerrado and family farming,
while promoting agroecology under women’s leadership and strengthening local markets.

In the case of the Percilia e LUcio Cooperative in the city of Rio de Janeiro, a
profound energy fransformation can be observed in the participating low-income
communities. The Ciclo Solar methodology functions as a collective learning tool which,
adapted to the specific socio-environmental conditions of Rio's favelas, has enabled
effective community empowerment and the formation of example energy communities
that can serve as reference for other similar human settlements around the world.
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In this case, key spaces such as schools, early childhood centres, neighbourhood
associations, and family homes benefit from solar energy systems, generating significant
savings on electricity bills. These savings have a direct impact on improving food security
and supporting the development of infrastructure in both community and public spaces. At
the same fime, these initiatives contribute to the production and dissemination of
knowledge related to environmental education, a just, popular, and inclusive energy
transition, and community self-management. Together, these actions lay the groundwork
for the development of concrete transformative economies which, combined with solar
energy, create collective structures for sharing and applying both practical and theoretical
knowledge of energy democratisation among people of all ages.

Beyond training courses, the cooperative also organises cultural events centred on
what is often described as the ‘solar revolution’ in the favelas. These activities promote the
development of energy communities rooted in local culture and respectful of the specific
characteristics of each community. Currently, one of the main challenges lies in the need to
develop strategies to resist pressures from traditional energy sector actors, which seek to
co-opt and weaken cooperative organisation in order to prevent the replication of this
model in other favelas. Energy distribution companies often hinder —and in some cases
block— the expansion of the Ciclo Solar model, structurally limiting the flow of financial
resources needed to create and strengthen public policies that support energy
communities in the favelas of Rio de Janeiro.
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CONCLUSIONS AND
RECOMMENDATIONS

Based on this analysis, decentralised electricity generation in Brazili —whether through
isolated systems (off-grid) or, more significantly, through systems connected to the
distribution network (on-grid)— clearly represents the most robust expression of
transformative economies grounded in experiences of a just, popular, and inclusive energy
transition.

This modality aligns well with the principles and criteria established for assessing regulations
and best practices in public policy in this field. Among other aspects, decentralised
generation:

Is grounded in the understanding of energy as a universal right —both in terms of
1 access through these systems and the right of individuals to generate the energy
they need for themselves.

2 It promotes energy democratisation by facilitating access to and sharing of the
technologies required for its production.

It enables the formation of small-scale, local, and community-based energy
3 systems, particularly through off-grid solutions and on-grid shared generation
schemes such as energy cooperatives.

It promotes social inclusion by extending the benefits of electricity access to a
significant number of people, helping to overcome energy poverty in communities
that were previously isolated.
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It encourages the use and development of social energy technologies, particularly
5 by promoting small- and micro-scale solar energy solutions while minimising
socio-environmental impacts.

It allows individuals and communities o exercise control over decisions regarding
6 the most appropriate energy sources —technically, economically, socially, and
environmentally— thereby strengthening energy sovereignty.

It responds to locally relevant social needs, both by generating economic relief
7 —a common need among individuals and communities— and by strengthening
activities that depend on access to electricity.

It fosters the development of local transformative economies by enabling the
diverse use of energy sources. This can stimulate local value chains (particularly
through the use of biomass), generate employment linked not only the installation,
8 operation, and maintenance of systems, but also to the productive activities they
support, and increase income that is often reinvested within the community

Furthermore, decentralised generation drives local transformations that extend
beyond energy and economic dimensions. In many cases, it frees up time for other
activities, enhances self-esteem, empowers individuals and communities, and fosters
learning through the collective management of resources, among other benefits.
Therefore, we argue that this model of generation should be prioritised over the
continued expansion of large-scale energy projects.
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However, drawing on the Braziliaon experience, it should be recognised that
decenftralised generation is currently heavily dominated by solar photovoltaic (PV) energy.
This reinforces a growing demand for its main component —the PV module. Although this
technology does not generate greenhouse gas emissions during its operational phase and
poses fewer challenges tan cenfralised generation systems, its continued expansion
requires careful consideration of the socio-environmental impacts associated with
extraction of raw materials needed for its production. In this sense, even decentralised
generation must assume responsibility for addressing and mitigating the increase in
environmental damage and socio-environmental conflicts associated with these processes.

The following recommendations aum to further strengthen the expansion of
decenftralised electricity generations. The are based on lessons accumulated and
systematised by organisations such as the Forum on Climate Change and
Socio-Environmental Justice and the Front for a New Energy Policy for Brazil through their
work in this field.

Expand and improve access to credit programmes and financing lines for
low-income populations, including the creation of a dedicated national fund for

1 distributed microgeneration of electricity, with a clearly defined and guaranteed
budget allocation.

Adopt and promote the installation of photovoltaic solar modules across all
publicly owned buildings, thereby reducing expenditure on electricity

2 consumption and increasing the public sector’s share in this form of
generation, which remains regrettably marginal in Brazil.

Carry out the installation of photovoltaic solar modules in all housing units under
3 the Minha Casa Minha Vida programme that are technically viable, rather than
only in some.
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Create a specific national program for the installation of hybrid mini- and
4 micro-scale distributed electricity systems in the Agrarian Reform settlements, as
well as in Indigenous, Quilombola, and other traditional communities.

Promote the domestic manufacturing of photovoltaic modules through collective
initiatives, such as the Fabrica Solar Social (Solar Social Factory), with the purpose

5 of not only reducing dependence on imported equipment, but also of fostering
skilled workforce training and the creation of jobs and income within an innovative
value chain.

Launch a broad national communication campaign (across television, radio, and
social media) on the Legal Framework for Distributed Generation (Law No.
14.300/2022), so that the Brazilian population becomes aware of the possibility of
6 generating part or all of the energy they consume. This campaign should be
coordinated with the dissemination of existing credit programs, financing lines, and
tax incentives, as well with educational initiatives, as well as with educational
inifiatives aimed at informing citizens about the importance of this form of
generation in promoting a truly just, popular, and inclusive energy transition.
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