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Although historically developed countries have been the largest contri-

butors to global greenhouse gas (GHG) emissions, some developing cou-

ntries have increasingly contributed to the climate crisis over the past 40 

years. This is the case with the BRICS countries: four of its members—China, 

India, Russia, and Brazil—are among the top five GHG emitters in the world. 

South Africa, although not at the top of the global emissions ranking, is the 

largest emitter on the African continent. The addition of five new members 

to the bloc in 2024, including major fossil fuel producers such as the United 

Arab Emirates and Iran, could have significant impacts on addressing the cri-

sis. In a context that urgently requires immediate emissions reductions and 

robust public policies to transform the current model of production, distri-

bution, and consumption, the BRICS+ are responsible for 43.1% of the world’s 

oil production and 44% of global reserves. Regarding gas, the expanded bloc 

holds 53% of global reserves and 35.5% of production1.  

Although it was not originally established as a group dedicated to environ-

mental and climate issues, such topics are increasingly intersecting the BRI-

CS agenda – now BRICS+ - in a more cross-cutting way2. The responsibility 

of the group to prevent the planet’s temperature from exceeding 2ºC—with 

efforts to limit it to 1.5ºC—by 2100 compared to pre-industrial levels, the goal 

of the Paris Agreement, will increase. At the same time, the bloc’s members 

are mostly countries of the Global South, nations marked by significant ine-

qualities, whose people and territories are likely to suffer more acutely from 

the effects of climate change, as well as the burden of policies designed to 

achieve emission reductions, often disconnected from climate justice3 and 

from an underlying socio-environmental agenda. A major challenge for the 

bloc is to reconcile greenhouse gas emission reductions and socio-environ-

mental concerns with potentially conflicting objectives, such as geopolitical 

interests, aspirations for economic growth, the continuous improvement of 

living standards for their populations, and energy security.

1. INTRODUCTION

1. https://www.polytechnique-insights.com/en/columns/geopolitics/the-brics-economic-alliance-or-future-private-club-of-raw-

-materials/

2. MATTOS, Beatriz Rodrigues Bessa. BRICS+ e Clima. Rio de Janeiro: BRICS Policy Center, 2023. Available at: <https://bricspoli-

cycenter.org/wp-content/uploads/2023/11/publicacao-bpc-beatriz.pdf>. Last access 21 August 2024.

3. Climate justice involves recognizing that the effects of climate change manifest differently among nations and social groups. 

This definition includes elements of human rights, such as protecting the rights of the most vulnerable people and nations, 

as well as the right to access public policies, transparent information, and social participation in debates and decision-making 

processes. Mary Robinson Foundation - Climate Justice. Incorporating Human Rights into Climate Action. 1–8, October, 2014.
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https://www.polytechnique-insights.com/en/columns/geopolitics/the-brics-economic-alliance-or-future-private-club-of-raw-materials/
https://www.polytechnique-insights.com/en/columns/geopolitics/the-brics-economic-alliance-or-future-private-club-of-raw-materials/
https://bricspolicycenter.org/wp-content/uploads/2023/11/publicacao-bpc-beatriz.pdf
https://bricspolicycenter.org/wp-content/uploads/2023/11/publicacao-bpc-beatriz.pdf
https://www.mrfcj.org/pdf/2014-10-20-Incorporating-Human-Rights-into-Climate-Action.pdf
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The research project “Climate Ambition of the BRICS Countries”, conducted 

by the Socioenvironmental Platform of the BRICS Policy Center (IRI/PUC-Rio) 

and supported by the Instituto Clima e Sociedade (iCS)4, aims to monitor the 

climate ambitions, initiatives, and positions of the bloc’s members before its 

expansion in 2024. Here, climate ambitions are understood as initiatives and 

targets aimed at reducing GHG emissions in line with the goal of the Paris 

Agreement. 

To this end, five studies were conducted, one for each country in the bloc, 

addressing their GHG emissions profile and their emission reduction tar-

gets, known as Nationally Determined Contributions (NDCs); the main climate 

mitigation and adaptation policies and initiatives across various areas; and 

the primary challenges to the climate ambitions of these five countries. Cur-

rent discussions on the submission of revised NDCs5 to the United Nations 

Framework Convention on Climate Change (UNFCCC) by February 2025, as 

well as the climate agendas of these countries in prominent international fo-

rums, such as the G20, consecutively chaired by three BRICS countries: In-

dia (2023), Brazil (2024), and South Africa (2025), were also included.

This executive summary highlights that the BRICS countries have become in-

dispensable actors in the climate agenda. Their climate ambitions, policies, 

and actions are essential for meeting the targets set by the Paris Agree-

ment. Finally, it is important to note that significant challenges were encou-

ntered during the research regarding the availability and reliability of data 

on emissions, policies, and national initiatives in some countries. Conflicting 

methodologies adopted by different national and international databases 

lead to inconsistent data. For example, some databases consider the sector 

known as LULUCF (land use, land-use change, and forestry), while others do 

not. Additionally, the LULUCF sector can sometimes be subject to “accounting 

maneuvers”. In some countries, like Russia, this sector is considered a car-

bon sink and crucial for achieving climate neutrality targets by mid-century, 

but this accounting is complex and difficult to verify.

4. The authors express their gratitude for the comments and suggestions of Cyntia Feitosa (Instituto Clima e Sociedade), 

Fabrina Furtado (CPDA/UFRRJ), Marcela Vecchione (UFPA), Marta Fernandez (IRI and BRICS Policy Center/PUC-Rio), and Maureen 

Santos (Socioenvironmental Platform – BRICS Policy Center/PUC-Rio) during a workshop for the presentation and discussion of 

study results.

5. The Paris Agreement establishes that NDCs should be renewed every five years to become increasingly ambitious and en-

sure the limitation of global temperature rise. According to the agenda of the Agreement, Parties have until February 10, 2025 

to submit their revised NDCs, which must be a more ambitious version informed by the results of the First Global Stocktake of 

the Paris Agreement, launched at COP 28. UNITED NATIONS FRAMEWORK CONVENTION ON CLIMATE CHANGE (UNFCCC). Paris 

Agreement Implementation Committee Gears up to help Countries meet Key Deadlines. In: Website of UNFCCC, 10 jun. 2024. 

Available at: <https://unfccc.int/news/paris-agreement-implementation-committee-gears-up-to-help-countries-meet-key-dea-

dlines>. Last access: 10 jul. 2024.

https://unfccc.int/news/paris-agreement-implementation-committee-gears-up-to-help-countries-meet-key-deadlines
https://unfccc.int/news/paris-agreement-implementation-committee-gears-up-to-help-countries-meet-key-deadlines
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The 2023 Emissions Gap Report by UNEP only mentions the seven largest 

emitters concerning the year 2021 (including the European Union). Among 

these seven, four are BRICS countries—only South Africa is not included in 

the ranking. 
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According to Climate Watch (2024), Brazil is 

the 5th largest emitter of greenhouse ga-

ses, responsible for 3.09% of global emissions in 

2021, amounting to 1,530 megatons of carbon 

equivalent (MtCO2e). The latest Emissions Gap 

Report from the United Nations Environment 

Programme (UNEP 2023)—which also uses data 

from 2021 but analyzes the European Union as 

a bloc—indicates that Brazil is the 6th largest 

emitter globally, with a per capita emission of 

nearly 8 tCO2e, while the global average is 6.5 

tCO2e per capita. Additionally, regarding Bra-

zil’s per capita emissions, the System for Esti-

mating Emissions and Removals of Greenhouse 

Gases (SEEG) reports that in 2022, gross emis-

sions were 11.4 tCO2e per capita and net emis-

sions were 8.3 tCO2e.

The country is also a major emitter of metha-

ne (CH4), one of the most polluting greenhouse 

gases. The most recent data on Brazil’s share 

of global methane emissions comes from the 

International Energy Agency (IEA, 2024): accor-

ding to the IEA, Brazil released 19,984 kt of CH4 

into the atmosphere in 2023, making it the 5th 

largest emitter in the world. The main source of 

methane emissions in Brazil comes from agri-

culture (69%), followed by the waste sector (19%) 

and energy (10%). 

Unlike the other BRICS countries, Brazil’s main 

source of emissions and historical contribution 

to global warming comes from emissions rela-

ted to land use, land-use change, and forestry 

PROFILE OF BRAZILIAN EMISSIONS

(LULUCF), primarily due to legal and illegal acti-

vities driving deforestation and wildfires for 

the expansion of agricultural and mining fron-

tiers. According to SEEG (2023), in 2022, Brazil 

emitted 1.12 billion gross tons of CO2e into the 

atmosphere from the destruction of its bio-

mes, accounting for 48% of the country’s total 

emissions. According to SEEG data, after land 

use change and forestry, the largest contri-

butors to Brazil’s emissions are, respectively, 

the following sectors: agriculture (25%), ener-

gy (18%), waste (4%, which includes solid waste 

disposal and sewage treatment), and industrial 

processes (3%).

Regarding Brazil’s energy matrix, the country 

has characteristics that distinguish it in the 

global climate and energy landscape. The first 

point to highlight is that Brazil derives 47.5% 

of its energy from renewable sources (IRENA 

2024), such as biomass from sugarcane and 

hydropower (from hydroelectric plants), while 

the global average of renewable energy supply 

is only 14.7%. Wind and solar energy (combined) 

still account for less than 3.5% of the country’s 

internal energy supply and are expanding un-

der the Decennial Energy Expansion Plan. A 

little over half of Brazil’s energy matrix (50.9%) 

is still dependent on fossil fuels, such as oil, na-

tural gas, and coal, according to the 2024 Natio-

nal Energy Balance from the Energy Research 

Company (EPE).

2. BRAZIL
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6. Since the 1970s, the country has been dealing with the impacts of constructing hydroelectric plants—one of the main 

sources of ‘clean’ energy in Brazil. The flooding of large areas to create reservoirs alters the hydrological regime of rivers, 

promotes the destruction of regional flora, and forces the displacement of human and animal populations. Additionally, the 

establishment of new renewable energy projects, such as wind energy, has led to at least five conflicts related to environ-

mental injustice in northeastern Brazil, according to the Map of Conflicts Involving Environmental Injustice and Health in Brazil 

(FIOCRUZ 2024). 

Brazil’s electricity matrix also has distinctive 

characteristics: 89.2% of the country’s electric 

energy comes from renewable sources, accor-

ding to EPE. The Institute E+ Energy Transition 

(2020, p. 14) highlights this situation as a “privi-

leged position in the energy transition... as [Bra-

zil] currently has a renewable electricity matrix, 

allowing it to ‘skip’ the stage of decarbonizing 

its matrix”. According to the World Economic 

Forum (2024), Brazil ranks 12th in the Energy 

Transition Index (ETI). The country ranked first 

among emerging nations and across all cou-

ntries in the Americas, as well as third among 

G20 nations. However, it is also important to 

emphasize that renewable energy production is 

not necessarily a fair activity in socio-environ-

mental terms and can generate significant im-

pacts6 on territories.

Brazil’s Nationally Determined Contribution 

(NDC) is currently in its fourth version. The 

country presented its first version in 2016, whi-

ch underwent updates in 2020, 2022, and most 

recently in 2023. Brazil (like all Parties to the 

Paris Agreement) must submit more ambitious 

NDCs by February 2025.

The first two NDC updates (from 2020 and 2022) 

were made during the far-right government of 

Jair Bolsonaro (2019-2023) and were criticized 

for their “climate gymnastics”—a maneuver to 

change the calculation basis for estimated emis-

sions from 2005, the base year for Brazil’s mi-

tigation targets, which ultimately established 

higher emission levels for 2025 and 2030 com-

pared to the original 2016 target. These upda-

tes represented a decrease in the country’s cli-

mate ambition, directly violating the principle of 

non-regression in the Paris Agreement.

The new presidency that took office in 2023 re-

cognized the urgent need to promptly update 

ANALYSIS OF BRAZIL’S NDCS

Brazil’s NDC. In September of the same year, the 

Interministerial Committee on Climate Change 

(CIM) approved Resolution No. 5/2023, determi-

ning that the Ministry of Foreign Affairs should 

communicate to the UNFCCC the correction of 

the NDC, restoring the level of ambition presen-

ted in 2016 regarding the absolute values of 

greenhouse gas emissions.

In this fourth version of Brazil’s first NDC (BRA-

ZIL 2023), the country commits to an uncondi-

tional mitigation target of reducing greenhouse 

gas emissions by 53.1% from the 2005 level by 

2030, which serves as the base year. As a lon-

g-term goal, it reiterates the commitment to 

achieve climate neutrality (net zero) by 2050.

With these targets, the Climate Action Tracker 

(CAT) considers that the current state of Brazil’s 

Nationally Determined Contribution is “almost 

sufficient” to meet the Paris Agreement: “the 

target still falls short of being a fair contribution 

from Brazil to global climate action, but it has im-



9

7. Brazil’s presidency of the G20 has established combating climate change as one of its priorities, alongside promoting energy 

transition and sustainable development. Brazil also sees the G20 as a pathway to “unlock” climate financing—a discussion that 

has been quite stalled in the UNFCCC and is of utmost importance for COP 29—and to promote means of implementation for 

the climate goals of countries (especially developing ones).

proved…” compared to the updates presented 

in 2020 and 2022 (CAT, 2023). This “almost suf-

ficient” rating from CAT indicates that the Bra-

zilian target is still not consistent with the Paris 

goal of limiting global temperature rise to 1.5ºC, 

but it partially fulfills the agreement, as “if all 

countries followed Brazil’s approach, warming 

could be kept below—but not much below—2°C” 

(CAT, 2023). CAT also highlights that Brazil has 

not submitted a long-term strategy (LTS) to the 

UNFCCC outlining how the country intends to 

achieve climate neutrality by 2050. In Brazil’s 

latest communication (2023) to the UNFCCC 

regarding its NDC, the country stated that it is 

working on updating its climate commitments 

and confirmed that it will present a new and 

more ambitious NDC within the Convention’s 

deadline (February 2025).

After four years of deconstruction of envi-

ronmental and climate policies (both do-

mestic and external) and the institutional fra-

mework under a far-right government (from 

2019 to 2022), Brazil is seeking to rebuild the 

socio-environmental and climate arrangement 

dismantled during the previous presidency and 

reposition itself as a key player in global climate 

governance. The country will host COP 30 of the 

UNFCCC in 2025 and has made climate issues a 

priority during its G20 presidency this year7.

In the effort to rebuild and update its domestic 

climate policy, the Brazilian state is formulating 

the new National Policy on Climate Change along 

with the Climate Plan for mitigation and adapta-

tion (also in development), which mentions the 

just transition as a process that involves con-

cerns for “vulnerable populations”, income, and 

employment (MMA 2024, p. 3). The country has 

also resumed initiatives such as the Action Plan 

for the Prevention and Control of Deforestation 

in the Legal Amazon, the Amazon Fund, and the 

Climate Fund, in addition to introducing new 

CHALLENGES TO BRAZIL’S CLIMATE AMBITION

strategies such as: the Ecological Transforma-

tion Plan, Eco Invest Brazil, the Brazilian Sustai-

nable Taxonomy (under the Ministry of Finance); 

the New Brazil Industry (under the Ministry of 

Development, Industry, Commerce, and Servi-

ces), a new reindustrialization policy aimed at a 

low-carbon economy; and the New Growth Ac-

celeration Program, which includes a focus on 

Investment in Transition and Energy Security. 

These projects demonstrate how Brazilian cli-

mate policy is transversal; however, they are ini-

tiatives launched without clear dialogue among 

themselves and without strategies for connec-

ting goals and means of implementation. Thus, 

there is a lack of coordination in climate ambi-

tion.

Moreover, Brazil’s energy policies are marked 

by a strong climate contradiction (CLEAN ENER-

GY COALITION 2024). Despite more ambitious 

initiatives aimed at energy transition, incentives 

for fossil fuels are still present in the country’s 

energy framework. The Investment in Transi-

tion and Energy Security component of the New 
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Growth Acceleration Program allocates 63% of 

the transition budget to the oil and natural gas 

sector (SANTANA 2023); the budget for energy 

transition in the 2024-2027 Multi-Year Plan re-

presents only 0.2% of the resources allocated 

for a program on oil, gas, derivatives, and bio-

fuels; and the National Agency of Oil, Natural 

Gas, and Biofuels conducts auctions for new 

oil and gas exploration areas, including regions 

near and overlapping with conservation units, 

indigenous lands, and quilombola communities 

(CLIMAINFO 2023).

Brazil can play a greater leadership role, both 

among the BRICS (and BRICS+) and in global cli-

mate governance, steering toward a path of hi-

gher climate ambition. The country has a more 

favorable situation than the global context for 

a faster energy transition, with an energy ma-

trix that is almost 50% renewable, allowing it to 

lead by example. To achieve this, Brazil will need 

to overcome challenges such as high emissions 

from deforestation and agricultural activities, 

as well as address the significant contradiction 

in its energy policy that still seeks to strengthen 

and expand the exploration, production, and 

use of fossil fuels. This will also require greater 

coordination among the climate policies pre-

sented by the country, ensuring that they align 

rather than cancel each other out. Finally, it will 

need to pay attention to the socio-environmen-

tal impacts of so-called “clean” energies and the 

search for critical minerals and metals for the 

energy transition8. 

8. Brazil is a major producer of graphite, accounting for 9% of global extraction (IEA 2021), and also has reserves of other 

minerals for the transition, such as copper and nickel. It is essential to ensure that the pursuit of the energy transition (both 

nationally and internationally) does not become a process that intensifies conflicts and injustices in the country and leads to an 

increase in activities that are highly emissions-intensive.
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9. It is important to note that in the consultation of the historical series from Climate Watch in 2024, Russian emissions for 

2019 changed twice while the research was being conducted. At the end of May, the indicated value was 1,889.93 MtCO2e. In 

mid-June, it increased to 1,919.68 MtCO2e. A possible explanation are potential changes in methodology or calculations in the 

GHG emission reports submitted by Russia to the UNFCCC, which may have been considered in the update made by Climate 

Watch. Another possibility could be a problem in accounting for carbon sinks. Since there is still considerable debate on how 

to account for this sector, it may have affected what they report and how they calculate their carbon emissions.

10. The ranking of the seven largest emitters, provided by UNEP, considers the European Union as a bloc. In 2020, including 

LULUCF, Indonesia ranked ahead of Russia in the ranking.

11. According to the methodological note from Climate Watch, this sector includes CH4 emissions from landfills, including solid 

waste; CH4 and N2O from wastewater treatment; and CH4 and N2O from other waste sources.

12. It is important to emphasize that, for the country, natural gas is an alternative source to oil and coal and is perceived as 

being more environmentally sustainable. As indicated in the national emissions report submitted to the UNFCCC in 2023, the 

fact that the country exports natural gas to developing countries implies that it is helping to replace more carbon-intensive 

fuels, thereby reducing CO2 emissions in the atmosphere (RUSSIAN FEDERATION, 2023, p. 442). The same report considers 

that one of the country’s contributions to mitigation is the implementation of nuclear energy projects in developing countries, 

specifically Egypt, Jordan, Nigeria, Uzbekistan, Bangladesh, Armenia, Iran, India, and China. 

In the case of Russia, it is important to note 

that greenhouse gas emissions and energy 

consumption decreased dramatically between 

1990 and 2019 due to the contraction of the 

economy following the end of the Soviet Union 

and the growth of new forests on abandoned 

agricultural lands (SILVA, 2017). Total GHG emis-

sions fell by around 28% between 1990 and 2019 

(ZAGORUICHYK, 2022). According to Climate 

Watch9 (2024), Russia’s GHG emissions in 2021 

were 1,799.98 MtCO2e, equivalent to 3.79% of 

the global total, placing the country in 4th place 

in the ranking of largest emitters, behind China 

(12,295.62 MtCO2e), the United States (5,289.13 

MtCO2e), and India (3,166.95 MtCO2e). The cou-

ntry ranks second in per capita emissions, only 

behind the United States, and it is estimated 

that per capita emissions will increase by 2030 

(UNEP, 2023).

In the UNEP Report of 2022, which presented 

data from 2020, Russia held the 6th position in 

the ranking of the largest GHG emitters in the 

PROFILE OF RUSSIAN EMISSIONS

world10. Recent data from UNEP indicate that, 

in 2021, Russia rose to the 5th position in the 

ranking of the seven largest greenhouse gas 

(GHG) emitters. It also states that this ranking 

remained in the preliminary results of 2022, al-

though the data for that year do not consider 

the LULUCF sector (UNEP, 2023). In the case of 

Russia, the LULUCF sector is considered a car-

bon sink and represented a negative emission 

of -531.77 MtCO2e (FAO 2021, FAOSTAT Emis-

sions Database in CLIMATE WATCH, 2024). Due to 

issues in accounting for carbon sinks, it seems 

prudent to consider the most current ranking 

produced by UNEP.

The main sectors responsible for the country’s 

emissions are energy (88.86%), waste11 (4,76%), 

agriculture (4.11%) and the industrial sector 

(2.27%) (CLIMATE, 2024). According to data from 

the International Energy Agency (IEA), the main 

source of energy in Russia in 2021 was natural 

gas12 (55%), followed by oil (19.3%), coal (15.3%), 

and nuclear (7%).

3. RUSSIA
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Regarding methane (CH4) emissions, in 2021, 

Russia held the 2nd place in the global ranking 

of emissions related solely to energy and the 

4th place when considering other sectors, pre-

ceded by China, India, and the United States (IEA, 

2022). Part of these emissions came from coal 

mines but also from leaks in gas infrastructure. 

According to the Global Methane Tracker, relea-

sed in 2024 by the International Energy Agency 

(IEA), in 2023, Russia continued to hold the 2nd 

place in the ranking of emissions related to the 

energy sector (in oil and natural gas produc-

tion).

It is difficult to estimate the impact on GHG emis-

sions of the war between Russia and Ukraine, 

which began in February 2022. Emissions from 

military operations are inadequately accoun-

ted for within the scope of the UNFCCC, and the 

available literature still lacks sufficient evidence 

(UNEP, 2023). The platform The Military Emis-

sions Gap indicates that, in the case of Russia, 

there is no data on mobile emission sources, 

such as military vehicles. However, the statio-

nary emissions accounted for in 2021 and re-

ported in the 2023 emissions report reached 

20.789 MtCO2e (THE MILITARY EMISSIONS GAP, 

2024). Therefore, if we consider the likely incre-

ase in this figure after 2022, the unaccounted 

mobile emissions, and the impacts such as vege-

tation loss and ecosystem destruction, we can 

infer the magnitude of the impact on emissions, 

ecosystems, and lives.

Russia’s iNDC was submitted to the UNFCCC 

in 2015. With the country’s ratification of 

the Paris Agreement in 2019, the Russian iNDC 

was updated and submitted once again to the 

Convention in November 2020, becoming an 

NDC. The target established in the 2020 NDC 

to limit emissions is a reduction of 70% by 2030, 

using 1990 as the reference year. Although the 

target may seem ambitious, it is important to re-

member the drastic reduction in emissions in 

the country since 1990, which allows the coun-

try to meet the target with minimal reductions.

No documents or statements from Russia re-

garding the review of the NDCs, scheduled 

for 2025, were found. However, a new develo-

pment was the submission of the Long-Term 

Strategy (LT-LEDS), or the National Strategy for 

Low-Carbon Socio-Environmental Development 

by 2050, in September 2022 to the UNFCCC. 

The document mentions the risks associated 

with climate change in the country (droughts, 

floods, and ecosystem degradation) but also the 

ANALYSIS OF RUSSIA’S NDCS

new opportunities that arise, such as an exten-

ded navigation period in the Northern Sea, the 

questionable increase in agricultural producti-

vity, and the capacity for absorption of mana-

ged ecosystems.

The LTS points out that the energy transition po-

ses new challenges for hydrocarbon-exporting 

countries due to falling demand and the impor-

tance of “ensuring global competitiveness and 

sustainable economic growth of the Russian 

Federation in the context of the global energy 

transition” (RUSSIAN FEDERATION, 2022, p. 15). 

Noteworthy are the proposals to increase the 

use of associated petroleum gas and the deve-

lopment of the hydrogen technology industry, 

aiming for participation in the international 

market. The document also presents an appa-

rently ambitious goal: achieving carbon neu-

trality by 2060 (RUSSIAN FEDERATION, 2022, p. 

24). However, this goal is based on financial me-

chanisms, improved energy efficiency, and the 

assumption that by 2050, Russian forests will 
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absorb twice as much carbon as they currently 

do, meaning that all other emissions do not need 

to reach zero but only be halved to meet the neu-

trality target (CAT 2022). There is no information 

to support this enormous increase in carbon 

absorption. Nor is there any mention of the in-

crease in wildfires, both criminal ones to facilita-

te timber extraction permits and seasonal ones 

intensified by rising temperatures and drought, 

which affect the absorption capacity of forests13. 

The Climate Action Tracker (CAT, 2022) classi-

fies Russia’s targets, policies, and climate finan-

ces as “critically insufficient”, indicating that 

the country’s climate policies and commitments 

reflect minimal or no action and are not consis-

tent with the 1.5°C temperature limit of the Pa-

ris Agreement.

Russia has a considerable number of plans, 

strategies, and legislations related to cli-

mate and the environment. Recently, some im-

portant policies were approved, such as the 

New Climate Doctrine (2023), the National Plan 

for the Second Stage of Adaptation to Climate 

Change (2023-2025), and the federal law to regu-

late the thawing of permafrost. Additionally, the 

country submitted its 8th National Communica-

tion (NC8) and its National Emissions Inventory 

(2023). However, there is a discrepancy betwe-

en formal plans and the capacity and interest 

of state agencies in implementing them (NEWLL 

AND HENRY 2017). Moreover, since the invasion 

of Ukraine, the climate agenda has lost its cen-

trality. In 2022, Russia was the largest individual 

supplier of subsidy payments to the fossil fuel 

sector, amounting to $98 billion in gas, following 

the general trend of increased fossil fuel subsi-

CHALLENGES TO RUSSIA’S CLIMATE AMBITION

dies worldwide due to the energy crisis that en-

sued after the onset of the war (IEA, 2023).

Discussions about the energy sector, which 

contributes most to the country’s emissions, 

have not progressed towards phasing out fos-

sil fuels or increasing renewable projects (wind 

and solar), and natural gas and coal remain 

central components. In December 2023, Russia 

signed a directive that includes support for the 

country’s oil and gas companies and increases 

the export capacity of coal-producing compa-

nies (MINISTRY OF ENERGY OF THE RUSSIAN FE-

DERATION, 2023).

The country does not prioritize energy transi-

tion in its policy horizon, and the term “just tran-

sition” is not widely disseminated (USTYUZHANT-

SEVA, 2023). On the other hand, government 

representatives have begun to use the term 

13. Data from Global Forest Watch indicate that between 2001 and 2023, Russia experienced the highest rate of forest cover 

loss due to fires, averaging 2.53 million hectares annually, with a peak in 2021 (TYUKAVIN et al., 2022). Ponomarev et al. (2023) 

estimate that in the near future, some of the coniferous forests (Taiga Forests) in the country will become a significant source 

of carbon emissions, even though they currently still act as carbon sinks. This would jeopardize Russia’s climate policy, which is 

heavily based on the absorption capacity of its forests.
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“equitable transition”, which would take national 

contexts and the socioeconomic consequen-

ces of decarbonization into account. It appears 

that the equitable transition is presented as a 

counterpoint to the Western model, advocating 

for the recognition of natural gas and nuclear 

power plants as more viable options for redu-

cing emissions.

The country believes that the climate agenda 

has been politicized by the West to interfere in 

other countries through protectionist instru-

ments with “green pretexts”, prioritizing colla-

boration and dialogue with countries in the 

Eurasia region, Asia-Pacific, BRICS, and increa-

singly with countries on the African continent. 

During the BRICS Summit in Russia in 2024, the 

country presented its climate agenda priorities: 

equitable energy transition, adaptation, nature-

-based solutions, carbon market, and carbon 

pricing. Thus, it is noticeable that mitigation 

policies are not included in the list (RUSSIA PRE-

SENTS.., 2024).

More than energy transition or just transition, 

Russia’s focus is on energy efficiency, economic 

modernization, and financial mechanisms such 

as the carbon market (the purchase of pollution 

rights), alongside a significant bet on the capaci-

ty of forests to absorb a large portion of emis-

sions, at the expense of practical actions to cut 

emissions. Additionally, the demand for critical 

minerals for energy transition in other coun-

tries may result in the expansion of the mining 

industry in Russia, which already ranks first in 

Eastern Europe and Central Asia for cases of 

human rights violations involving critical mine-

ral mining between 2019 and 2023 (Business & 

Human Rights Resource Centre, 2024).
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In terms of greenhouse gas emissions, data 

released by Climate Watch indicates that, in 

2021, India was responsible for 6.67% of global 

emissions, with 3,420 Mt CO2e, making it the 

third-largest emitter worldwide, behind only 

the United States and China, the same position 

held in the UNEP report (2023). The country 

holds the same position in the global methane 

emissions ranking. In contrast, India’s per ca-

pita emissions, due to its large population, are 

around 2.29 tons of CO2 equivalent per per-

son, which positions the country as having one 

of the lowest per capita emissions in the world, 

the lowest within the G20, and also the lowest 

among the major polluting countries (CLIMATE 

WATCH, 2021).

Of these emissions, Climate Watch (2021) highli-

ghts that, in 2021, about 70.5% of GHG emissions 

come from the energy sector, 21.8% from agri-

culture, 5.2% from industrial processes, and 

2.5% from waste. The Indian energy matrix is do-

minated by coal, which accounts for about 45% 

of the total energy supply and 71% of the coun-

try’s total CO2 emissions. Following coal, oil re-

presents 24% of the total supply and 25% of total 

emissions. Fossil fuels (oil, coal, and gas) make 

up 74% of India’s energy matrix (IEA, 2021).

India is the second-largest coal producer in the 

world, behind only China (IPEA, 2023), and the 

PROFILE OF INDIAN EMISSIONS

government is implementing measures to incre-

ase domestic coal production, aiming to make 

India a net exporter of thermal coal in the co-

ming years. In 2022-23, India produced a record 

892 million tons of coal, a 14% increase from the 

previous year (MINISTRY OF COAL, 2022; 2023). 

Additionally, the country is one of the largest oil 

consumers in the world, ranking third after the 

United States and China (IEA, 2021). In 2023, oil 

consumption in the country reached approxi-

mately 5 million barrels per day, driven by rapid 

economic growth and the expansion of the mi-

ddle class. Nationally, it is projected that India’s 

demand for oil will double, reaching 11 million 

barrels per day by 2045 (IBEF, 2024).

The contribution of renewable energy to electri-

city generation, however, has been increasing, 

reaching 21.4% (CLIMATE WATCH, 2021). India 

has emerged as one of the global leaders in re-

newable energy, both in installed capacity and 

generation, often ranking fourth, behind only 

China, the USA, and Germany (IRENA, 2023). 

Among renewable sources, solar and wind 

energy stand out, with about half of their instal-

led capacity added in just the last three years 

(CEA, 2019; 2023).

Examining the overall trend from 1994 to 2019, 

total CO2e emissions (excluding LULUCF) increa-

sed by 158% (MoEFCC, 2023).

4. INDIA
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In its latest NDC update in 2022, India com-

mitted to reducing emissions by 45% by 2030 

compared to 2005 levels, an increase from the 

previous NDC target of 33-35%. Another objec-

tive is to ensure that around half of its installed 

electricity generation capacity comes from non-

-fossil sources by 2030, contingent on technolo-

gy transfer and financing from other countries. 

The target for land use and forestry, “to create 

an additional carbon sink of 2.5 to 3 billion tons 

of CO2 equivalent through increased forest co-

ver by 2030”, remains unchanged since the first 

NDC (MoEFCC, 2023; CHANDRASEKHAR, 2022).

The Climate Action Tracker (CAT) classifies In-

dia’s updated NDC as “highly insufficient”. This 

indicates that the current commitments are not 

aligned with the global goal of limiting global war-

ming to 1.5ºC (CLIMATE ACTION TRACKER, 2023). 

According to CAT, the 2022 targets lack ambi-

tion and are considered inadequate for signi-

ficant emission reductions, also failing to pro-

vide specific details about sectoral strategies, 

particularly in the energy, industrialization, and 

transportation sectors (CLIMATE ACTION TRA-

CKER, 2023).

ANALYSIS OF INDIA’S NDCS

At COP26 in 2021, India announced its net-ze-

ro emissions target by 2070, and at COP27 in 

2022, it submitted its first Long-Term Strategy 

for Low Carbon Development (Long Term Stra-

tegy - LTS or LT-LEDS) (MoEFCC, 2023). The do-

cument emphasizes the rational use of fossil 

resources, considering the need for develop-

ment and energy security (MoEFCC, 2023), hi-

ghlighting the country’s commitment to low-car-

bon development rather than decarbonization. 

Additionally, the document does not provide 

sufficiently clear information on how the gover-

nment intends to achieve net-zero emissions 

beyond its current policies and programs, nor 

does it present emission pathways or how the 

discussed policies and measures will transla-

te into the necessary emission reductions by 

2070. The LTS also fails to clarify the scope of 

the target (i.e., whether it applies only to CO2 

or to all GHG emissions) and does not provide 

transparent information about the intended ex-

tent of Carbon Capture, Utilization, and Storage 

(CCUS) or other carbon dioxide removal tech-

nologies to achieve the net-zero target (CLIMA-

TE ACTION TRACKER, 2023). For these reasons, 

the Climate Action Tracker considers India’s Net 

Zero target as “Poor” in terms of its scope, tar-

get architecture, and transparency.
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The main challenges to India’s climate ambi-

tion are its energy matrix, which is highly 

dependent on fossil fuels, and the need for fi-

nancing to meet its NDCs and ensure a just 

energy transition. The country’s climate ambi-

tions seek to reconcile aspirations for develo-

pment, the continuous rise in living standards 

for over a billion people, and the reduction of 

greenhouse gas emissions. However, balancing 

these factors is a significant challenge. Moving 

away from coal is a major hurdle, as the Indian 

economy relies heavily on coal for electricity 

generation. Additionally, much of the industrial 

sector operates using coal, and over 20 million 

people depend on the use and extraction of this 

mineral for their livelihoods, either directly or 

indirectly (IMF, 2023).

In its effort to boost renewable energy sources 

and reduce emissions, the Indian government 

has provided various forms of subsidies and 

created regulatory requirements and tradable 

energy certificates. These policies are helping 

India to begin its transition towards emission 

reductions. However, without further efforts, 

India’s emissions are on a trajectory to continue 

rising rapidly. Investment in renewable energy 

will need to be substantially scaled up, which will 

CHALLENGES TO INDIA’S CLIMATE AMBITION

particularly require domestic debt markets, te-

chnology transfer, and international financing.

Internationally, like South Africa, India reinfor-

ces the principle of Common But Differentiated 

Responsibilities and advocates for developed 

countries to take greater responsibility for fi-

nancing climate mitigation and adaptation ac-

tions, considering their historical emissions and 

accumulated wealth. The language of “climate 

justice” has been adopted by both the Indian go-

vernment and prominent figures in the energy 

sector.

During COP28, India emphasized its role as a glo-

bal climate leader, advocated for climate justice 

and equity, and urged developed nations to fulfill 

their climate financing commitments to support 

developing countries (CHANDRASEKHAR, 2022). 

During India’s G20 Presidency (2023), with the 

slogan “One Earth, One Family, One Future”, the 

country listed energy transition, climate finan-

cing, and adaptation to climate change among 

its priorities (MoEFCC, 2023). In the New Delhi 

Declaration, produced at the end of the event 

with consensus among member countries, the 

emphasis was placed on reforming Multilateral 

Development Banks to mobilize large-scale fi-

nancing for climate initiatives (UN NEWS, 2023).
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Following the Paris Agreement timeline, countries have until February 2025 to submit the next up-

date of their Nationally Determined Contributions (NDCs). So far, none of the BRICS countries has 

presented this new version.

BRICS COUNTRIES’ LATEST NDC TARGETS

2050
South Africa 
and Brazil

2060
China and 
Russia

Net
Zero
Targets

2070
India

Brazil (2023): 
Reduce emissions 
by 48.4%, with a limit 
of 1.32 Gt CO2e.

Russia (2020):
No target specified.

India (2022):
No target specified.

China (2021):
No target specified.

South Africa (2021):
Emissions between 
398 and 510 Mt 
CO2e (reduction of 
8-36% from 2010 
levels).

2025

Brazil (2023): 
Reduce emissions by 53.1%, 
with a cap of 1.20 Gt CO2e.

Russia (2020):
Reduce emissions by 70%, with 
a cap of 1.03 Gt CO2e.

India (2022):
Reduce emissions intensity of 
GDP by 45% (cap of 4.6 Gt CO2e) 
and create an additional 
carbon sink of 2.5 to 3 Gt CO2e 
through increased forest 
cover.

Conditional target(*): 50% of 
cumulative electric power 
capacity from non-fossil 
sources (sectoral emissions 
capped at 4.2-4.5 Gt CO2e).

China (2021):
Peak CO2 emissions; reduce 
carbon intensity of GDP by 
over 65% from 2005 levels 
(approx. 2.6 Gt CO2e); increase 
the share of non-fossil fuels in 
energy consumption to 25%; 
expand forest stock volume by 
6 billion m³ (baseline year: 
2005); reach more than 1.2 
billion kW of installed wind and 
solar power capacity.

South Africa (2021):
Cap emissions between 350 
and 420 Mt CO2e (reduction of 
19-32% from 2010 levels).

2030
Until Until

Brasil

BRICS 
Countries

Long-term 
Strategy (LTS, 
year of LTS)

Russia 2022

India

China

South Africa

2022

2021

2020

A conditional target (*) means 
its implementation depends 
on international 
support—whether through 
financial contributions, 
technology transfer, 
technical cooperation, etc.

Sources: Climate Action Tracker (2024) e UNFCCC (2024)
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China is the leading country in greenhouse 

gas emissions. In 2021 alone, Chinese emis-

sions reached 12,790 megatons of carbon equi-

valent (MtCO2e), accounting for about 25.88% 

of all global emissions (CLIMATE WATCH 2024). 

Emissions from the Asian giant exceed those of 

the other three largest polluters combined (the 

United States, the European Union, and Japan).

Chinese CO2 emissions have significantly incre-

ased over the past 40 years. In 1980, carbon dio-

xide emissions were below 1.5 MtCO2e. With the 

Chinese government’s reform and opening po-

licies, emissions grew by approximately 4% per 

year between 1980 and 2000. In the following 

period, from 2000 to 2012, emissions tripled, 

reflecting the extraordinary economic growth 

the country experienced during that time. Since 

then, CO2 emissions have continued to rise, but 

at a slower pace (SANDALOW et al., 2022).

Despite being the country with the highest CO2 

emissions, China has a relatively lower per capi-

ta emissions rate. Data from the Global Carbon 

Project (2022) indicate that, in 2022, China’s per 

capita emissions were 8 tons of CO2, placing the 

country in 34th position for CO2 emissions per 

capita.

In addition, China’s carbon intensity, which re-

fers to CO2 emissions per unit of GDP, has been 

steadily improving over the past 15 years. In 

2021, China emitted about 0.39 kg of CO2 from 

fossil fuels per dollar of GDP. This improvement 

resulted from structural changes in the Chine-

se economy (from manufacturing to services), 

policies encouraging the gradual phasing out of 

inefficient industrial facilities, energy efficiency 
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standards, among other factors. However, Chi-

na’s carbon intensity remains high compared 

to other major economies, including the United 

States (0.20), Japan (0.19), and the European 

Union (0.13) (SANDALOW et al., 2022).

China is also the largest methane emitter in the 

world. In 2023, the country released 54,946 kt 

of CH4 into the atmosphere (IEA, 2024). Methane 

emissions in the country primarily stem from 

coal mining, rice cultivation, waste disposal, li-

vestock production, and leaks during the pro-

duction and distribution of natural gas (SANDA-

LOW et al., 2022, p. 19).

The energy sector is responsible for 84.19% of 

GHG emissions, followed by industry (9.48%) and 

agriculture (4.72%) (CLIMATE WATCH 2024). Like 

India (and South Africa), the country’s energy 

matrix is still heavily dependent on coal. In 2021, 

56% of primary energy came from coal, which 

is used in the cement, chemical, and steel sec-

tors, as well as in electricity generation and heat 

production (SANDALOW et al., 2022, p. 47). It is 

important to highlight that China is the largest 

consumer and producer of coal in the world. 

The Asian giant’s consumption is greater than 

that of the rest of the world combined—accou-

nting for nearly 54% of the global total in 2020 

(IEA, 2024a). Despite goals to reduce coal use in 

the coming decades, the government continues 

to authorize the construction of new plants in 

the short term to ensure energy security and 

address concerns about the intermittency of 

renewable sources.

At the same time, China leads the global ener-

gy transition toward renewable sources, with 

5. CHINA
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In October 2021, China submitted its updated 

NDC to the UNFCCC, including its long-term 

strategy (LTS). The country set as its main goals 

to peak CO2 emissions before 2030 and achieve 

carbon neutrality before 206014. 

Analyses from the Climate Action Tracker 

(2023) show that the first target—reaching peak 

CO2 emissions by 2030—is expected to be met 

earlier than anticipated, by 2025. However, the 

country’s emissions are projected to stabilize at 

high levels for the remainder of the decade. This 

means that China’s climate and energy policies 

will not lead to substantial emissions reductions 

during this decade. To have a chance of limiting 

global warming to 1.5 °C, it would be extremely 

ANALYSIS OF CHINA’S NDCS

important for China, as the world’s largest emit-

ter, to implement more ambitious decarboniza-

tion policies in its next five-year plan (2026-2030).

The Climate Action Tracker classifies China’s 

climate targets and policies as “Highly Insuffi-

cient”. This classification indicates that China’s 

climate policies and commitments are incon-

sistent with the 1.5°C temperature limit of the 

Paris Agreement and lead to a plateau of high 

emission levels rather than reductions. If all 

countries were to follow China’s approach, war-

ming could exceed 3°C. The Climate Action Tra-

cker also classifies China’s Long-Term Strategy 

(LTS) as “Poor”. 

significant emphasis on hydropower, wind, and 

solar energy. While hydropower has been a sig-

nificant source of electricity in China for deca-

des, wind and solar energies have dramatically 

grown in the past 10 years, thanks to govern-

ment incentives for the development of these 

sectors. In 2021, renewable energies provided 

approximately 30% of the electricity generated 

in China, comprising 16% from hydropower, 8% 

from wind energy, 4% from solar energy, and 2% 

from biomass (SANDALOW et al., 2022, p. 58). To-

day, China plays the role of the “world’s factory” 

for the renewable industry, accounting for 28% 

of all global industrial production (ZOTIN, 2021), 

including Chinese companies and technologies 

manufacturing photovoltaic (PV) panels, wind 

turbines, and electric vehicles.

14. Carbon neutrality is different from climate neutrality. Carbon neutrality suggests that the target will apply only to carbon 

dioxide (CO2) emissions and not to other greenhouse gases, such as methane, which is a major contributor to global warming. 

In contrast to China, the European Union, for example, commits to climate neutrality—not just carbon neutrality—by 2050 (THE 

ECONOMIST, 2020).
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Since coming to power, Chinese President 

Xi Jinping has placed great importance on 

environmental and climate issues, which have 

been included in China’s short-term economic 

and social development Five-Year Plans. Various 

documents related to Chinese climate policy 

have been released—action plans, guidelines, 

climate change reports, among others—all de-

monstrating concern and the significance of cli-

mate change for China.

The updated NDC of China and other govern-

ment documents state that the country should 

promote and lead the establishment of a fair, 

equitable, and mutually beneficial global cli-

mate governance system. Beyond multilateral 

engagement, such as within the framework of 

the UNFCCC, China also operates bilaterally, 

through South-South cooperation, which is one 

of the pillars of its foreign policy, and through 

groupings. The Belt and Road Initiative (BRI) has 

adopted a more sustainable footprint, focusing 

on financing green and low-carbon projects 

with the goal of promoting sustainable develop-

CHALLENGES TO CHINA’S CLIMATE AMBITION

ment in developing countries. Technical coope-

ration, capacity building, and risk management 

training are some of the non-financial initiatives 

China has already initiated to cooperate with de-

veloping countries in the climate field.

However, it is evident—and Chinese authorities 

have made it clear—that both domestic and in-

ternational initiatives are not solely driven by 

climate concerns but also by geopolitical inte-

rests, economic growth, energy security, and 

the promotion of strategic industries.

The government continues to advocate for the 

use of fossil fuels as part of the transition in 

the energy sector to ensure stability and secu-

rity. Although the energy transition continues 

to progress, renewable energy sources would 

need to be deployed even more rapidly than the 

current record rates to meet growing energy 

demand while simultaneously reducing depen-

dence on fossil fuels. Additionally, it is important 

to consider the socio-environmental impacts of 

clean energies.
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CONTRIBUTION OF EACH COUNTRY TO GLOBAL WARMING



This table on the climate ambition of the BRICS is 

based on the analysis by the Climate Action Tracker 

(CAT), which measures each country's climate 

action in relation to the goal agreed upon in the 

Paris Agreement—to keep global warming well 

below 2°C, preferably at 1.5°C compared to pre-in-

dustrial levels. Every country that ratifies the Agre-

ement must present its own target to achieve this 

goal, known as Nationally Determined Contribu-

tions, or NDCs.

Considering the NDCs, domestic climate policies 

and actions, and what would constitute a fair 

contribution from each country to combat global 

warming (taking into account how much the coun-

try has contributed to the current climate crisis 

and the amount of greenhouse gases it emits into 

the atmosphere), the CAT defines its climate ambi-

tion as follows: critically insufficient, highly insuffi-

cient, insufficient, almost sufficient, or compatible 

with the 1.5°C target of the Paris Agreement. No 

country has received the highest rating from the 

CAT, which is compatible with the 1.5°C objective of 

Paris, and no BRICS country has shown a climate 

ambition close to being sufficient to meet the Paris 

goal (see the map below).

Both Brazil's and South Africa's climate ambitions 

were deemed insufficient, while China's and India's 

are classified as highly insufficient, and Russia's as 

critically insufficient. This means that, considering 

both the NDCs and the domestic measures presen-

ted by the countries, if all nations followed Brazil's 

and South Africa's example, global temperatures 

would increase by between 2°C and 3°C; if they 

followed India's and China's targets, the planet could 

warm by up to 4°C; and if all were to adopt Russia's 

approach, global temperatures would rise by more 

than 4°C.

Map of Countries' Climate Ambition, highlighting the BRICS.

Source: Adapted from Climate Action Tracker (2023).
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This table on the climate ambition of the BRICS is 

based on the analysis by the Climate Action Tracker 

(CAT), which measures each country's climate 

action in relation to the goal agreed upon in the 

Paris Agreement—to keep global warming well 

below 2°C, preferably at 1.5°C compared to pre-in-

dustrial levels. Every country that ratifies the Agre-

ement must present its own target to achieve this 

goal, known as Nationally Determined Contribu-
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warming (taking into account how much the coun-

try has contributed to the current climate crisis 

and the amount of greenhouse gases it emits into 

the atmosphere), the CAT defines its climate ambi-

tion as follows: critically insufficient, highly insuffi-

cient, insufficient, almost sufficient, or compatible 

with the 1.5°C target of the Paris Agreement. No 

country has received the highest rating from the 

CAT, which is compatible with the 1.5°C objective of 

Paris, and no BRICS country has shown a climate 

ambition close to being sufficient to meet the Paris 

goal (see the map below).

Both Brazil's and South Africa's climate ambitions 

were deemed insufficient, while China's and India's 

are classified as highly insufficient, and Russia's as 

critically insufficient. This means that, considering 

both the NDCs and the domestic measures presen-

ted by the countries, if all nations followed Brazil's 

and South Africa's example, global temperatures 

would increase by between 2°C and 3°C; if they 

followed India's and China's targets, the planet could 

warm by up to 4°C; and if all were to adopt Russia's 

approach, global temperatures would rise by more 

than 4°C.

Map of Countries' Climate Ambition, highlighting the BRICS.

Source: Adapted from Climate Action Tracker (2023).
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South Africa ranks 17th in greenhouse gas 

(GHG) emissions, responsible for 1.07% of 

total emissions (CLIMATE WATCH, 2024). In nu-

merical terms, the country’s emissions decre-

ased from 563.55 MtCO2 in 2019 to 517.35 Mt-

CO2in 2021 (CLIMATE WATCH, 2024), a significant 

drop. The per capita emission is 8.57 tCO2e/per-

son, placing the country 52nd in the per capita 

emissions ranking. While it may not be in the glo-

bal top 10, these figures make South Africa the 

largest emitter on the African continent. Regar-

ding methane, the country’s emissions position 

it 22nd in the global ranking (CLIMATE WATCH, 

2021).

The energy sector alone is responsible for 

82.37% of GHG emissions, followed by agricul-

ture (6.23%), industrial processes (5.06%), was-

te disposal (5.03%), and land use and land-use 

change (LULUCF) (1.31%) (CLIMATE WATCH, 2021). 

Unlike Brazil, the LULUCF sector in South Africa 

acts more as a carbon sink, with its absorption 

capacity increasing since 2008 (CAT, 2023).

The country’s energy matrix is primarily com-

posed of coal and oil. Coal accounts for 73.8% 

of energy, while renewables make up only 8.7% 

PROFILE OF SOUTH AFRICAN EMISSIONS

(FITZGERALD & BERNARD, 2024). The Fifth Bien-

nial Report of South Africa (2023) indicates that 

the energy sector saw a 6.8% reduction in emis-

sions in 2020 due to pandemic-related restric-

tions, but the country has coal reserves that 

could last over a century (REPUBLIC OF SOUTH 

AFRICA, 2023).

A notable characteristic of the South African 

energy matrix is the monopolization of energy 

sources, with 95% of electricity production con-

centrated in the hands of Eskom, a state-owned 

enterprise. The company’s management has 

been marked by financial crises, mismanage-

ment, and corruption scandals. As a result, the 

energy distribution network is precarious, and 

access is difficult in various regions of the cou-

ntry. According to the Centre for Sustainable 

and Renewable Energy Studies (2024), the South 

African energy system has been unable to meet 

13.4% of energy demand, leading to frequent 

power outages over increasingly vast areas. 

Additionally, approximately 52% of electricity is 

consumed by the metallurgical and mining in-

dustries, which are energy-intensive activities 

(GABRIELLI, 2020; ENERDATA, 2021).

The country’s iNDC, submitted in 2015, aimed 

to achieve a “peak-plateau-decline” trajec-

tory, where emissions would reach a peak be-

fore declining in absolute terms (REPUBLIC OF 

SOUTH AFRICA, 2015). The 2015 target was to 

ANALYSIS OF SOUTH AFRICA’S NDCS

maintain emissions between 398-614 MtCO2, 

peaking between 2020 and 2025, and then ini-

tiating the reduction process. This target was 

heavily criticized for being a broad emission 

range, which made accountability difficult and 

6. SOUTH AFRICA
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created uncertainty about the country’s future 

emissions path (SILVA, 2017).

South Africa’s first NDC, submitted in Septem-

ber 2021, is virtually identical to the iNDC, with 

some changes—such as the new emissions re-

duction target and its first adaptation communi-

cation. The current target is now more detailed 

and ambitious, aiming to keep emissions betwe-

en 398-510 MtCO2 in 2025 and between 350-420 

MtCO2 in 2030.

At the end of 2023, the country presented its 

Fifth Biennial Report, as required by the Paris 

Agreement, detailing greenhouse gas emis-

sions from 2000 to 2020, including the impact of 

mitigation policies and measures, as well as the 

financial, capacity building, technology trans-

fer, and development support received until 

December 31, 2020. According to the report, 

the implementation of national policies and pro-

grams accounted for 97% (416 Mt CO2e) of the 

accumulated emissions reductions during the 

period from 2010 to 2020. International market 

mechanisms (IMMs) were responsible for the 

remaining 3% (11 Mt CO2e). The effects of miti-

gation actions helped maintain South Africa’s 

greenhouse gas emissions trajectory within the 

peak-plateau-decline range established in the 

2015 iNDC (REPUBLIC OF SOUTH AFRICA, 2023, 

p. 8).

The country’s long-term strategy, known as 

South Africa’s Low-Emission Development Stra-

tegy 2050 (SA-LEDS), was published in 2020 and 

aims for low-carbon growth, a just transition15 

and the building of resilience for the African 

continent to climate change (REPUBLIC OF SOU-

TH AFRICA, 2020). The document presents se-

veral mitigation policies that have already been 

implemented in the country across the energy, 

industry, and waste sectors, as well as cross-

-cutting measures such as the carbon tax and 

the gradual elimination of inefficient subsidies/

incentives for fossil fuels, resulting from a com-

mitment made at the G20.

Despite the more ambitious targets set in the 

2021 NDC and the reduction in emissions ob-

served in that same year, the Climate Action 

Tracker (CAT) considers South Africa’s clima-

te goals and policies “insufficient”, stating that 

they require “substantial improvements to be 

consistent with the 1.5°C temperature limit of 

the Paris Agreement”. The CAT points out that if 

all countries followed South Africa’s approach, 

there would be a temperature increase of over 

3°C (CAT, 2023).

15. According to the Just Transition Framework approved in 2022, “A just transition aims to achieve a quality life for all 

South Africans, increasing the capacity to adapt to the adverse impacts of climate change, promoting climate resilience, and 

achieving net-zero greenhouse gas emissions by 2050, based on the best available science. A just transition contributes to the 

goals of decent work for all, social inclusion, and poverty eradication. A just transition places people at the center of decision-

-making, especially those most affected, including the poor, women, people with disabilities, and youth—empowering and equi-

pping them for new opportunities in the future. A just transition builds the resilience of the economy and individuals through 

accessible, decentralized, and diverse ownership of renewable energy systems; conservation of natural resources; equitable 

access to water resources; a healthy and non-harmful environment; and sustainable, equitable, and inclusive land use for all, 

especially for the most vulnerable” (REPUBLIC OF SOUTH AFRICA, 2022, p.7). 
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Similar to India, the main challenges to Sou-

th Africa’s climate ambition are its energy 

mix, which is highly dependent on fossil fuels, 

and the need for financing to meet its NDCs and 

achieve a just energy transition—a costly agen-

da for the country.

In recent years, efforts have been made to in-

crease the share of energy generated from 

renewable sources, such as the establishment 

of the Renewable Energy Independent Power 

Producer Procurement Programme (REIPPPP). 

However, despite the observed increase in the 

use of renewable energy and legislation pro-

moting its production and implementation, two 

coal power plants had their constructions com-

pleted in 2021. Moreover, according to the Just 

Transition Framework (REPUBLIC OF SOUTH 

AFRICA, 2022), the coal industry alone employed 

about 93,000 people in 2021, highlighting the 

need for a just energy transition that creates 

decent alternative job opportunities in affected 

regions.

The country has been working to increase its 

access to climate finance. A significant partner-

ship in this regard was established after COP26 

between the European Union, the United King-

dom, France, Germany, the United States, and 

South Africa—the Long-Term Just Energy Tran-

sition Partnership with South Africa (EUROPE-

AN COMMISSION, 2021). This partnership gua-

rantees an initial amount of $8.5 billion for the 

period 2023-2027 to support the country in its 

pursuit of a just energy transition and a decar-

bonized economy.

CHALLENGES TO SOUTH AFRICA’S CLIMATE AMBITION

In its NDC and various multilateral forums, Sou-

th Africa emphasizes the importance of finan-

cing, technology, and multilateral cooperation, 

reflecting its concerns regarding the costs of 

implementing mitigation and adaptation policies 

across various economic sectors, particularly 

in the energy sector.

During COP27, President Cyril Ramaphosa 

(2022) highlighted the critical importance of de-

veloped countries honoring their climate finan-

ce commitments and transforming financing 

institutions, including multilateral development 

banks, as current multilateral support is out of 

reach for most of the global population due to 

risk-averse credit policies, high costs, and con-

ditionalities. At the same COP, the country ex-

pressed support for the Loss and Damage Fund 

and the Adaptation Fund.

In 2023, during the BRICS Summit hosted by 

South Africa, the country once again reiterated 

the need for a just, accessible, and sustainable 

transition to a low-carbon economy, in line with 

the principle of Common But Differentiated Res-

ponsibilities, with developing countries “leading 

by example” and filling existing gaps in adop-

ting effective climate mitigation and adaptation 

policies by meeting the financial commitments 

outlined in the Paris Agreement (Johannesburg 

Declaration, 2023, art. 57). The country is expec-

ted to continue emphasizing the need for inter-

national financing for a just energy transition 

when it assumes the G20 presidency in 2025 

(FOREIGN POLICY CENTRE, 2023).
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ENERGY MATRIX OF BRICS COUNTRIES
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The BRICS countries have responsibilities 

and duties in combating the climate crisis. 

However, for a variety of reasons and to varying 

degrees, the current climate goals, policies, and 

actions of the five countries are inconsistent 

with the Paris Agreement’s objective of limiting 

global temperature rise to 1.5ºC. Energy ma-

trices that are highly dependent on fossil fuels 

(with the exception of Brazil), insufficient climate 

financing (particularly in the cases of India and 

South Africa), and geopolitical disputes (in the 

case of Russia and China) constitute some of the 

main obstacles to implementing more effective 

policies.

Despite being leaders in the global transition 

to renewable energy sources, China and India 

are the world’s largest coal producers. In 2022, 

Russia was the largest individual supplier of 

subsidies to the fossil fuel sector. Following the 

invasion of Ukraine, climate issues lost even 

more prominence in the country. In Brazil, des-

pite more ambitious initiatives aimed at energy 

transition, incentives for fossil fuels, particular-

ly oil and gas, remain present in the country’s 

energy framework, and deforestation and agri-

cultural activities continue to be responsible for 

high greenhouse gas emissions. South Africa 

lacks adequate funding sources to transform 

its energy matrix, which is highly dependent on 

fossil fuels, and to fulfill its NDC.

India, South Africa, and Brazil, both individually 

and within the BRICS framework, reinforce the 

principle of Common but Differentiated Respon-

sibilities and Respective Capacities (CBDR-RC) 

and advocate for developed countries to take 

greater responsibility for financing climate miti-

gation and adaptation actions in developing cou-

ntries, as well as for technology transfer and te-

chnical cooperation. Brazil is also using its G20 

presidency as a pathway to “unlock” climate fi-

nancing, a topic that has been stalled in the UN-

FCCC and is of utmost importance for COP 29 in 

Azerbaijan in November 2024.

With the expansion of the bloc, BRICS+ occupies 

a more prominent position not only in GHG emis-

sion rankings but also in terms of production 

and global reserves of critical metals and mine-

rals for the energy transition. Collectively, the 

group holds significant reserves of metals such 

as aluminum, cobalt, copper, lithium, mangane-

se, nickel, and silicon, which are essential for 

photovoltaic panels, wind turbines, and electric 

vehicles16.  The potential coordination of extrac-

tive and trade policies, on one hand, promises 

to position BRICS+ as a significant international 

player in the energy transition; on the other 

hand, considering the socio-environmental im-

pacts of “clean” energies and the extraction of 

critical minerals, it could exacerbate inequalities 

both within and between the bloc and delay poli-

cies that prioritize climate justice.

For all these reasons, it is crucial to remain at-

tentive to the climate ambitions of BRICS cou-

ntries. Given the importance of BRICS as both 

greenhouse gas emitters and holders of criti-

cal resources for the energy transition, their 

climate policies will have a significant impact on 

addressing climate change. This impact relates 

not only to emissions reductions but also to the 

direction that the energy transition will take in 

these countries: towards climate justice or the 

exacerbation of inequalities, violence, conflict, 

and rights violations.

FINAL CONSIDERATIONS

16. https://www.polytechnique-insights.com/en/columns/geopolitics/the-brics-economic-alliance-or-future-private-club-of-raw-

-materials/

https://www.polytechnique-insights.com/en/columns/geopolitics/the-brics-economic-alliance-or-future-private-club-of-raw-materials/
https://www.polytechnique-insights.com/en/columns/geopolitics/the-brics-economic-alliance-or-future-private-club-of-raw-materials/


32

Brazil

BRAZIL. 2023. Brazil First NDC, 2023 Adjustment. Brasília, 2023. Available at: <ht-

tps://unfccc.int/sites/default/files/NDC/2023-11/Brazil%20First%20NDC%202023%20

adjustment.pdf>. Last access: 21 jun. 2024.

CLIMAINFO. 2023. “Leilão do Fim do Mundo” tem áreas arrematadas na Amazônia e 

em outras regiões de sensibilidade socioambiental [“End of the World Auction” has 

areas auctioned in the Amazon and other regions of socio-environmental sensiti-

vity]. Available at: https://climainfo.org.br/2023/12/13/leilao-do-fim-do-mundo-tem-

-areas-arrematadas-na-amazonia-e-em-outras-regioes-de-sensibilidade-socioam-

biental/. Last access: 03 sept. 2023. 

CLIMATE ACTION TRACKER (CAT). 2023. Brazil Profile. In: Climate Action Tracker, 5 

dec. 2023. Available at: <https://climateactiontracker.org/countries/brazil/>. Last 

access: 20 jun. 2024.

CLIMATE WATCH. 2024. Brazil. In: Climate Watch, Available at: <https://www.clima-

tewatchdata.org/countries/BRA?end_year=2021&start_year=1990>. Last access: 

10 jul. 2024.

COALIZÃO ENERGIA LIMPA. 2024. Regressão Energética: Como a expansão do gás 

fóssil atrapalha a transição elétrica brasileira rumo à justiça climática [Energy 

Regression: How the Expansion of Fossil Gas Hinders Brazil’s Electric Transition 

Towards Climate Justice]. Jun. 2024. Available at: <https://observatoriodamine-

racao.com.br/wp-content/uploads/2024/06/Coalizao-Energia-Limpa-Relatorio_Re-

gressao_energetica.pdf>. Last access: 10 jul. 2024.

EMPRESA DE PESQUISA ENERGÉTICA (EPE) [Energy Research Company]. BEN: Re-

latório Síntese [Synthesis Report] 2024. Brasília, 2024. Available at: <https://www.

epe.gov.br/pt/publicacoes-dados-abertos/publicacoes/balanco-energetico-nacio-

nal-2024>. Last access: 20 jun. 2024.

FUNDAÇÃO OSWALDO CRUZ (Fiocruz). 2024. Mapa de Conflitos envolvendo Injustiça 

Ambiental e Saúde no Brasil. [Map of Conflicts Involving Environmental Injustice 

and Health in Brazil]. Available at:<https://mapadeconflitos.ensp.fiocruz.br/>. Last 

access: 14 jul. 2024.

IEA. 2024. Methane Tracker, IEA, Paris <https://www.iea.org/data-and-statistics/da-

ta-tools/methane-tracker>. Last access: 4 sept. 2024.

INTERNATIONAL ENERGY AGENCY (IEA). 2021. The Role of Critical Minerals in Clean 

Energy Transitions: Executive Summary. Available at: <https://www.iea.org/reports/

the-role-of-critical-minerals-in-clean-energy-transitions/executive-summary>. Last 

access: 21 aug. 2024.

REFERENCES

https://unfccc.int/sites/default/files/NDC/2023-11/Brazil%20First%20NDC%202023%20adjustment.pdf
https://unfccc.int/sites/default/files/NDC/2023-11/Brazil%20First%20NDC%202023%20adjustment.pdf
https://unfccc.int/sites/default/files/NDC/2023-11/Brazil%20First%20NDC%202023%20adjustment.pdf
https://climainfo.org.br/2023/12/13/leilao-do-fim-do-mundo-tem-areas-arrematadas-na-amazonia-e-em-outras-regioes-de-sensibilidade-socioambiental/
https://climainfo.org.br/2023/12/13/leilao-do-fim-do-mundo-tem-areas-arrematadas-na-amazonia-e-em-outras-regioes-de-sensibilidade-socioambiental/
https://climainfo.org.br/2023/12/13/leilao-do-fim-do-mundo-tem-areas-arrematadas-na-amazonia-e-em-outras-regioes-de-sensibilidade-socioambiental/
https://climateactiontracker.org/countries/brazil/
https://www.climatewatchdata.org/countries/BRA?end_year=2021&start_year=1990
https://www.climatewatchdata.org/countries/BRA?end_year=2021&start_year=1990
https://observatoriodamineracao.com.br/wp-content/uploads/2024/06/Coalizao-Energia-Limpa-Relatorio_Regressao_energetica.pdf
https://observatoriodamineracao.com.br/wp-content/uploads/2024/06/Coalizao-Energia-Limpa-Relatorio_Regressao_energetica.pdf
https://observatoriodamineracao.com.br/wp-content/uploads/2024/06/Coalizao-Energia-Limpa-Relatorio_Regressao_energetica.pdf
https://www.epe.gov.br/pt/publicacoes-dados-abertos/publicacoes/balanco-energetico-nacional-2024
https://www.epe.gov.br/pt/publicacoes-dados-abertos/publicacoes/balanco-energetico-nacional-2024
https://www.epe.gov.br/pt/publicacoes-dados-abertos/publicacoes/balanco-energetico-nacional-2024
https://mapadeconflitos.ensp.fiocruz.br/
https://www.iea.org/data-and-statistics/data-tools/methane-tracker
https://www.iea.org/data-and-statistics/data-tools/methane-tracker
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions/executive-summary
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions/executive-summary


33

INSTITUTO E+ TRANSIÇÃO ENERGÉTICA. 2020. Transição Energética no Brasil: De-

senvolvimento da narrativa de Transição Energética Brasileira. [Energy Transition 

in Brazil: Development of the Brazilian Energy Transition Narrative]. May 2020. 

Available at:  <https://emaisenergia.org/publicacao/transicao-energetica-no-bra-

sil/>. Last access: 20 aug. 2024.

MINISTÉRIO DO MEIO AMBIENTE E MUDANÇA DO CLIMA (MMA).  [Ministry of Environ-

ment and Climate Change]. 2024. Plano Clima [Climate Plan]. Available at: https://

www.gov.br/mma/pt-br/composicao/smc/plano-clima/apresentacao-plano-clima-atu-

alizada-mai24-lgc-1.pdf. Last access 02 sept. 2024. 

SANTANA, Anderson. 2023. Governo brasileiro anuncia mais de 100 bilhões de 

dólares para transição energética, mas 62% dos recursos vão para petróleo e 

gás [The Brazilian government announces over 100 billion dollars for the energy 

transition, but 62% of the funds go to oil and gas]. Climate Tracker América Latina, 

[s.l.], 22 nov. 2023. Available at: <https://climatetrackerlatam.org/historias/transi-

cao-pac/>. Last access: 9 jul. 2024.

SISTEMA DE ESTIMATIVA DE EMISSÕES E REMOÇÕES DE GASES DE EFEITO ESTU-

FA [Greenhouse Gas Emissions and Removals Estimation System] (SEEG). 2023. 

Análise das emissões de gases de efeito estufa e suas implicações para as metas 

climáticas do Brasil: 1970-2022 [Analysis of Greenhouse Gas Emissions and Their 

Implications for Brazil’s Climate Goals 1970-2022]. Rio de Janeiro, 2023. Available 

at: <https://seeg.eco.br/wp-content/uploads/2024/02/SEEG11-RELATORIO-ANALITI-

CO.pdf>. Last access: 9 jul. 2024.

UNITED NATIONS ENVIRONMENT PROGRAMME (UNEP). 2022. Emissions Gap Report 

2022: The Closing Window — Climate crisis calls for rapid transformation. Last 

access: 3 mar. 2023.

WORLD ECONOMIC FORUM. 2024. Novo relatório revela que o impulso da transição 

energética está desacelerando em meio à crescente volatilidade global [New report 

reveals that the momentum of the energy transition is slowing amid increasing 

global volatility]. Genebra, 19 jun. 2024. Available at: <https://www3.weforum.org/

docs/WEF_ETI2024_Press_Release_PTBR.pdf>. Last access: 20 aug. 2024.

Russia

BUSINESS & HUMAN RIGHTS RESOURCE CENTRE. 2024. Fuelling Inustice: transition 

mineral impacts in Eastern Europe & Central Asia. abr, 2024. 17pp.

CLIMATE ACTION TRACKER (CAT). Russian Federation. 09 nov. 2022. Available at: 

https://climateactiontracker.org/countries/russian-federation/. Último acesso em: 

Last access: 01 sept. 2024.

CLIMATE WATCH HISTORICAL GHG EMISSIONS. 2024. Washington, DC: World Re-

sources Institute. Available at: https://www.climatewatchdata.org/ghg-emissions. 

Last access: 9 jul. 2024.

INTERNATIONAL ENERGY AGENCY (IEA). 2021. Energy System of Russia. Available at: 

https://www.iea.org/countries/russia. Last access: 8 jul. 2024.

https://emaisenergia.org/publicacao/transicao-energetica-no-brasil/
https://emaisenergia.org/publicacao/transicao-energetica-no-brasil/
https://www.gov.br/mma/pt-br/composicao/smc/plano-clima/apresentacao-plano-clima-atualizada-mai24-lgc-1.pdf
https://www.gov.br/mma/pt-br/composicao/smc/plano-clima/apresentacao-plano-clima-atualizada-mai24-lgc-1.pdf
https://www.gov.br/mma/pt-br/composicao/smc/plano-clima/apresentacao-plano-clima-atualizada-mai24-lgc-1.pdf
https://climatetrackerlatam.org/historias/transicao-pac/
https://climatetrackerlatam.org/historias/transicao-pac/
https://seeg.eco.br/wp-content/uploads/2024/02/SEEG11-RELATORIO-ANALITICO.pdf
https://seeg.eco.br/wp-content/uploads/2024/02/SEEG11-RELATORIO-ANALITICO.pdf
https://www3.weforum.org/docs/WEF_ETI2024_Press_Release_PTBR.pdf
https://www3.weforum.org/docs/WEF_ETI2024_Press_Release_PTBR.pdf
https://climateactiontracker.org/countries/russian-federation/
https://www.climatewatchdata.org/ghg-emissions
https://www.iea.org/countries/russia


34

INTERNATIONAL ENERGY AGENCY (IEA). 2023. Tracking the impact of fossil-fuel 

subsidies. Available at: https://www.iea.org/topics/energy-subsidies. Last access: 26 

jun. 2024.

MINISTRY OF ENERGY OF THE RUSSIAN FEDERATION. 2023. The government 

adopts roadmap to support exports of Russian Fuel and energy sector enterpri-

ses. The Russian Government, 1 dec. 2023. Available at: http://government.ru/en/

docs/50282/. Last access 8 jul. 2024.

NEWELL, Joshua P.; HENRY, Laura A. 2017. The state of environmental protection 

in the Russian Federation: a review of the post-Soviet era, Eurasian Geography and 

Economics. DOI: 10.1080/15387216.2017.1289851.

PONOMAREV, Evgenii L. et al. 2023. Wildfire Intensity and Fire Emissions in Siberia. 

Fire, 6(7), 246. Available at: https://www.mdpi.com/2571-6255/6/7/246 . Last access: 

8 jul. 2024.

RUSSIA presents climate initiatives to BRICS Collegues. 2024. BRICS RUSSIA 4 abr. 

2024. Available at: https://brics-russia2024.ru/en/news/rossiya-predstavila-svoi-i-

nitsiativy-po-klimatu-kollegam-iz-stran-briks/ . Last access: 8 jul. 2024.

RUSSIAN FEDERATION. 2023. Национальный Доклад О Кадастре антропогенных 
выбросов из источников и абсорбции поглотителями парниковых газов не 
регулируемых Монреальским протоколом за 1990 – 2021 гг. [National Report on the 

Inventory of Anthropogenic Emissions from Sources and Absorption by Gree-

nhouse Gas Sinks Not Regulated by the Montreal Protocol for the Period 1990 to 

2021. Part 1 and Part 2]. Moscow. 2023.

RUSSIAN FEDERATION. 2022. Strategy of socio-economic development of the Rus-

sian Federation with low greenhouse gas emissions until 2050. Available at: https://

unfccc.int/sites/default/files/resource/Strategy%20of%20Socio-Economic%20Deve-

lopment%20of%20the%20Russian%20Federation%20with%20Low%20GHG%20Emis-

sions%20EN.pdf . Last access: 01 nov. 2022.

RUSSIAN FEDERATION. 2020. Russia NDC. in: UNFCCC, Nationally Determined Con-

tributions Registry. Available at: https://unfccc.int/NDCREG. Last access: 01 nov. 

2022.

SILVA, Bárbara Elis Nascimento. 2017. Analise da Contribuição Nacionalmente 

Determinada (NDC) Brasileira em Comparação aos Países do BRICS. [Analysis of 

Brazil’s Nationally Determined Contribution (NDC) in Comparison to BRICS Cou-

ntries]. Monografia apresentada para obtenção de MBA de Gestão Ambiental da 

UFP [Monograph presented for the attainment of an MBA in Environmental Mana-

gement at UFP]. 

THE MILITARY EMISSIONS GAP. Russian Federation, 2023. Available at: https://mili-

taryemissions.org/. Last access: 8 jul. 2024.

TYUKAVINA, A., Potapov, P., Hansen, M.C., Pickens, A., Stehman, S., Turubanova, 

S., Parker, D., Zalles, A., Lima, A., Kommareddy, I., Song, X-P, Wang, L and Harris, N. 

2022. Global trends of forest loss due to fire, 2001-2019. Frontiers in Remote Sen-

sing. https://doi.org/10.3389/frsen.2022.825190.

https://www.iea.org/topics/energy-subsidies
http://government.ru/en/docs/50282/
http://government.ru/en/docs/50282/
https://www.mdpi.com/2571-6255/6/7/246
https://brics-russia2024.ru/en/news/rossiya-predstavila-svoi-initsiativy-po-klimatu-kollegam-iz-stran-briks/
https://brics-russia2024.ru/en/news/rossiya-predstavila-svoi-initsiativy-po-klimatu-kollegam-iz-stran-briks/
https://unfccc.int/sites/default/files/resource/Strategy%20of%20Socio-Economic%20Development%20of%20the%20Russian%20Federation%20with%20Low%20GHG%20Emissions%20EN.pdf
https://unfccc.int/sites/default/files/resource/Strategy%20of%20Socio-Economic%20Development%20of%20the%20Russian%20Federation%20with%20Low%20GHG%20Emissions%20EN.pdf
https://unfccc.int/sites/default/files/resource/Strategy%20of%20Socio-Economic%20Development%20of%20the%20Russian%20Federation%20with%20Low%20GHG%20Emissions%20EN.pdf
https://unfccc.int/sites/default/files/resource/Strategy%20of%20Socio-Economic%20Development%20of%20the%20Russian%20Federation%20with%20Low%20GHG%20Emissions%20EN.pdf
https://unfccc.int/NDCREG
https://militaryemissions.org/
https://militaryemissions.org/
https://doi.org/10.3389/frsen.2022.825190


35

UNITED NATIONS ENVIRONMENT PROGRAMME (UNEP). 2022. Emissions Gap Report 

2022: The Closing Window — Climate crisis calls for rapid transformation. Last 

access: 3 mar. 2023. 

UNITED NATIONS ENVIRONMENT PROGRAMME (UNEP). 2023. Emissions Gap Report 

2023. Broken Record: temperatures hit new highs, yet world fails to cut emissions 

(again). Last access: jun. 2024.

USTYUZHAMTSEVA, Olga.  2023. Just Transitions – a global exploration: Russia. 

Podcast: Leeds University Business School, 23 May 2023. [9min25s]. Available at: 

https://soundcloud.com/leedsunibschool/sets/just-transitions-a-global?si=f4cfb-

c050a3940d5b7ca77188d6ca5bc&utm_source=clipboard&utm_medium=tex-

t&utm_campaign=social_sharing. Last access: 4 jul. 2024.

ZAGORUICHYK, Anastasiia. 2022. The Carbon Brief Profile: Russia. CarbonBrief, 22 

sept. 2022. Available at: https://www.carbonbrief.org/the-carbon-brief-profile-rus-

sia/. Last access: 01 nov. 2022.

ZELENAYA, O. 2022. Russia Slashes Environmental Protections as War Ragesm 

Economic Crisis Looms. The Moscow Times, 1 jul. 2022. Available at: https://www.

themoscowtimes.com/2022/06/25/russia-slashes-environmental-protections-as-

-war-rages-economic-crisis-looms-a77562. Last access: 8 jul. 2024. 

India

CENTRAL ELECTRICITY AUTHORITY (CEA). 2019. All India Installed Capacity. Available 

at: https://cea.nic.in/wp-content/uploads/2020/02/installed_capacity-05-2.pdf. Last 

access: 16 jul. 2024.

CENTRAL ELECTRICITY AUTHORITY (CEA). 2023. All India Installed Capacity of Power 

Stations (MW) - March 2023. Available at: https://cea.nic.in/wp-content/uploads/ins-

talled/2023/03/IC_March_2023.pdf. Last access: 15 jun. 2024.

CHANDRASEKHAR, Aruna. 2022. Q&A: What does India’s updated Paris Agreement 

pledge mean for climate change? Elaborada por Carbon Brief. Available at: https://

www.carbonbrief.org/qa-what-does-indias-updated-paris-agreement-pledge-mean-

-for-climate-change/. Last access: 8 jul. 2024.

CLIMATE ACTION TRACKER. 2023. India: Policies Action. Available at: https://climate-

actiontracker.org/countries/india/policies-action/. Last access: 12 jun. 2024.

CLIMATE WATCH. 2021. India: GHG Emissions. Available at: https://www.climatewat-

chdata.org/countries/IND?end_year=2021&start_year=1990#ghg-emissions. Last 

access: 13 jun. 2024.

CLIMATE WATCH. 2021. India: GHG Emissions. Available at: https://www.climatewat-

chdata.org/countries/IND?end_year=2021&start_year=1990#ghg-emissions. Last 

access: 13 jun. 2024.

INDIA BRAND EQUITY FOUNDATION (IBEF). 2024. Growth of Oil and Gas Industry. 

Available at: https://www.ibef.org/industry/oil-gas-india/infographic. Last access: 5 

jun. 2024. 

https://soundcloud.com/leedsunibschool/sets/just-transitions-a-global?si=f4cfbc050a3940d5b7ca77188d6ca5bc&utm_source=clipboard&utm_medium=text&utm_campaign=social_sharing
https://soundcloud.com/leedsunibschool/sets/just-transitions-a-global?si=f4cfbc050a3940d5b7ca77188d6ca5bc&utm_source=clipboard&utm_medium=text&utm_campaign=social_sharing
https://soundcloud.com/leedsunibschool/sets/just-transitions-a-global?si=f4cfbc050a3940d5b7ca77188d6ca5bc&utm_source=clipboard&utm_medium=text&utm_campaign=social_sharing
https://www.carbonbrief.org/the-carbon-brief-profile-russia/
https://www.carbonbrief.org/the-carbon-brief-profile-russia/
https://www.themoscowtimes.com/2022/06/25/russia-slashes-environmental-protections-as-war-rages-economic-crisis-looms-a77562
https://www.themoscowtimes.com/2022/06/25/russia-slashes-environmental-protections-as-war-rages-economic-crisis-looms-a77562
https://www.themoscowtimes.com/2022/06/25/russia-slashes-environmental-protections-as-war-rages-economic-crisis-looms-a77562
https://cea.nic.in/wp-content/uploads/2020/02/installed_capacity-05-2.pdf
https://cea.nic.in/wp-content/uploads/installed/2023/03/IC_March_2023.pdf
https://cea.nic.in/wp-content/uploads/installed/2023/03/IC_March_2023.pdf
https://www.carbonbrief.org/qa-what-does-indias-updated-paris-agreement-pledge-mean-for-climate-change/
https://www.carbonbrief.org/qa-what-does-indias-updated-paris-agreement-pledge-mean-for-climate-change/
https://www.carbonbrief.org/qa-what-does-indias-updated-paris-agreement-pledge-mean-for-climate-change/
https://climateactiontracker.org/countries/india/policies-action/
https://climateactiontracker.org/countries/india/policies-action/
https://www.climatewatchdata.org/countries/IND?end_year=2021&start_year=1990#ghg-emissions
https://www.climatewatchdata.org/countries/IND?end_year=2021&start_year=1990#ghg-emissions
https://www.climatewatchdata.org/countries/IND?end_year=2021&start_year=1990#ghg-emissions
https://www.climatewatchdata.org/countries/IND?end_year=2021&start_year=1990#ghg-emissions
https://www.ibef.org/industry/oil-gas-india/infographic


36

INTERNATIONAL MONETARY FUND (IMF). 2023. A Framework for Climate Chan-

ge Mitigation in India. Available at: https://www.imf.org/en/Publications/WP/Is-

sues/2023/10/20/A-Framework-for-Climate-Change-Mitigation-in-India-535854. Last 

access: 19 jul. 2024.

INTERNATIONAL ENERGY AGENCY (IEA). 2021. India Energy Mix. Available at: https://

www.iea.org/countries/india/energy-mix. Last access: 12 jun 2023.

INSTITUTO DE PESQUISA ECONÔMICA APLICADA (IPEA). 2023. Transição ener-

gética e oportunidades: publicação preliminar [Energy Transition and Oppor-

tunities: Preliminary Publication]. Available at: https://repositorio.ipea.gov.br/

bitstream/11058/10712/6/TD_Transicao_energetica_oportunidades_Publicacao_

Preliminar.pdf. Last access: 12 aug. 2024.

INTERNATIONAL RENEWABLE ENERGY AGENCY (IRENA). 2023. Country Rankings. 

Available at: https://www.irena.org/Data/View-data-by-topic/Capacity-and-Genera-

tion/Country-Rankings. Last access: 13 jul. 2024.

MINISTRY OF COAL. 2023. Monthly Statistics of Coal Production. Available at: ht-

tps://coal.gov.in/en/public-information/monthly-statistics-at-glance. Last access: 15 

aug. 2024.

MINISTRY OF COAL. 2022. Reforms and Achievements of Ministry of Coal since 

2014. Available at: https://coal.gov.in/en/major-statistics/production-and-supplies. 

Last access: 18 jul. 2024.

MINISTRY OF ENVIRONMENT, FORESTS, AND CLIMATE CHANGE (MoEFCC). Terceira 

Comunicação Nacional à UNFCCC. Available at: https://unfccc.int/sites/default/files/

resource/India-TNC-IAC.pdf. Last access: 15 aug. 2024.

UNITED NATIONS ENVIRONMENT PROGRAMME (UNEP) 2023. Emissions Gap Report 

2023. Broken Record: temperatures hit new highs, yet world fails to cut emissions 

(again). Last access: jun. 2024.

UN NEWS. 2023. UN welcomes G20 leaders’ declaration in New Delhi. Available at: 

https://news.un.org/en/story/2023/09/1140547. Last access: 16 jul. 2024.

China

CLIMATE ACTION TRACKER (CAT). 2023. China Profile. In: Website do Climate Action 

Tracker, 22 nov. 2023. Available at: <https://climateactiontracker.org/countries/chi-

na/>. Last access: 05 sept. 2024.

CLIMATE WATCH. 2024. China. In: Climate Watch, Available at: <https://www.clima-

tewatchdata.org/countries/CHN>. Last access: 05 sept. 2024.

GLOBAL CARBON PROJECT. 2022. Global Carbon Atlas. Available at: https://global-

carbonatlas.org/emissions/carbon-emissions/. Last access 05 sept. 2024. 

IEA. 2024. Methane Tracker, IEA, Paris <https://www.iea.org/data-and-statistics/da-

ta-tools/methane-tracker>. Last access: 4 sept. 2024.

https://www.imf.org/en/Publications/WP/Issues/2023/10/20/A-Framework-for-Climate-Change-Mitigation-in-India-535854
https://www.imf.org/en/Publications/WP/Issues/2023/10/20/A-Framework-for-Climate-Change-Mitigation-in-India-535854
https://www.iea.org/countries/india/energy-mix
https://www.iea.org/countries/india/energy-mix
https://repositorio.ipea.gov.br/bitstream/11058/10712/6/TD_Transicao_energetica_oportunidades_Publicacao_Preliminar.pdf
https://repositorio.ipea.gov.br/bitstream/11058/10712/6/TD_Transicao_energetica_oportunidades_Publicacao_Preliminar.pdf
https://repositorio.ipea.gov.br/bitstream/11058/10712/6/TD_Transicao_energetica_oportunidades_Publicacao_Preliminar.pdf
https://www.irena.org/Data/View-data-by-topic/Capacity-and-Generation/Country-Rankings
https://www.irena.org/Data/View-data-by-topic/Capacity-and-Generation/Country-Rankings
https://coal.gov.in/en/public-information/monthly-statistics-at-glance
https://coal.gov.in/en/public-information/monthly-statistics-at-glance
https://coal.gov.in/en/major-statistics/production-and-supplies
https://unfccc.int/sites/default/files/resource/India-TNC-IAC.pdf
https://unfccc.int/sites/default/files/resource/India-TNC-IAC.pdf
https://news.un.org/en/story/2023/09/1140547
https://climateactiontracker.org/countries/china/
https://climateactiontracker.org/countries/china/
https://www.climatewatchdata.org/countries/CHN
https://www.climatewatchdata.org/countries/CHN
https://globalcarbonatlas.org/emissions/carbon-emissions/
https://globalcarbonatlas.org/emissions/carbon-emissions/
https://www.iea.org/data-and-statistics/data-tools/methane-tracker
https://www.iea.org/data-and-statistics/data-tools/methane-tracker


37

IEA. 2024a. Coal Information: consumption, IEA, Paris <https://www.iea.org/reports/

coal-information-overview/consumption>. Last access: 4 sept. 2024.

SANDALOW, David; et al. 2022. Guide to Chinese Climate Policy 2022. The Oxford 

Institute for Energy Studies.

THE ECONOMIST. 2020. China aims to cut its net carbon-dioxide emissions to zero 

by 2060. Available at: https://www.economist.com/china/2020/09/24/china-aims-to-

-cut-its-net-carbon-dioxide-emissions-to-zero-by-2060. Last access 05 sept. 2024. 

ZOTIN, Marianne Zanon. 2021. Transição energética: a liderança chinesa e suas 

implicações globais [Energy Transition: Chinese Leadership and Its Global Impli-

cations]. Carta Brasil-China (29). Centro Empresarial Brasil-China [Brazil-China 

Business Center], aug. 2021. Available at: https://www.cebc.org.br/wp-content/

uploads/2021/12/CartaBrasilChina_Ed29_Oficial.pdf. Last access: 05 sept. 2024.  

South Africa

CLIMATE WATCH. 2024. South Africa. In: Website do Climate Watch, Available 

at: <https://www.climatewatchdata.org/countries/ZAF?end_year=2021&start_

year=1990>. Last access: 04 sept. 2024.

CLIMATE WATCH. 2021. South Africa. In: Website do Climate Watch, Available at: 

https://www.climatewatchdata.org/countries/ZAF?end_year=2019&source=CAI-

T&start_year=1990. Last access: 09 oct. 2022.

CLIMATE ACTION TRACKER (CAT). 2023. South Africa Profile. In: Website do Climate 

Action Tracker, 5 dez. 2023. Available at: <https://www.climatewatchdata.org/coun-

tries/ZAF>. Last access: 04 sept. 2024.

DECLARAÇÃO DE JOANESBURGO II [Johannesburg Declaration II] - Sandton, Gau-

teng, South Africa- 23 August 2023. Brazilian Ministry of Foreign Affairs. Available 

at: <https://www.gov.br/mre/pt-br/canais_atendimento/imprensa/notas-a-impren-

sa/declaracao-de-joanesburgo-ii-sandton-gauteng-africa-do-sul-23-de-agosto-

-de-2023>. Last access: 19 jul. 2024.

ENERDATA. South Africa Energy Information. Enerdata, 2021. Available at: https://

www.enerdata.net/estore/energy-market/south-africa/. Last access: 31 oct. 2022.

EUROPEAN COMMISSION. 2021 France, Germany, UK, US and EU launch groun-

d-breaking International Just Energy Transition Partnership with South Africa. 

Available at: file:///C:/Users/prisc/Downloads/France__Germany__UK__US_and_

EU_launch_ground-breaking_International_Just_Energy_Transition_Partner-

ship_with_South_Africa.pdf. Last access: 10 oct. 2022.

FITZGERALD, Don; LE, Monique; BERNARD, Roux; et al. Visualisation of South African 

Energy Data. Centre for renewable energy & sustainable energy studies, 2024. 

Available at: <https://www.crses.sun.ac.za/downloads/CRSES%20Website%20Ener-

gy%20Stats%20Document.pdf>. Last access: 7 jul. 2024.

https://www.iea.org/reports/coal-information-overview/consumption
https://www.iea.org/reports/coal-information-overview/consumption
https://www.economist.com/china/2020/09/24/china-aims-to-cut-its-net-carbon-dioxide-emissions-to-zero-by-2060
https://www.economist.com/china/2020/09/24/china-aims-to-cut-its-net-carbon-dioxide-emissions-to-zero-by-2060
https://www.cebc.org.br/wp-content/uploads/2021/12/CartaBrasilChina_Ed29_Oficial.pdf
https://www.cebc.org.br/wp-content/uploads/2021/12/CartaBrasilChina_Ed29_Oficial.pdf
https://www.climatewatchdata.org/countries/ZAF?end_year=2021&start_year=1990
https://www.climatewatchdata.org/countries/ZAF?end_year=2021&start_year=1990
https://www.climatewatchdata.org/countries/ZAF?end_year=2019&source=CAIT&start_year=1990
https://www.climatewatchdata.org/countries/ZAF?end_year=2019&source=CAIT&start_year=1990
https://www.climatewatchdata.org/countries/ZAF
https://www.climatewatchdata.org/countries/ZAF
https://www.gov.br/mre/pt-br/canais_atendimento/imprensa/notas-a-imprensa/declaracao-de-joanesburgo-ii-sandton-gauteng-africa-do-sul-23-de-agosto-de-2023
https://www.gov.br/mre/pt-br/canais_atendimento/imprensa/notas-a-imprensa/declaracao-de-joanesburgo-ii-sandton-gauteng-africa-do-sul-23-de-agosto-de-2023
https://www.gov.br/mre/pt-br/canais_atendimento/imprensa/notas-a-imprensa/declaracao-de-joanesburgo-ii-sandton-gauteng-africa-do-sul-23-de-agosto-de-2023
https://www.enerdata.net/estore/energy-market/south-africa/
https://www.enerdata.net/estore/energy-market/south-africa/
file:///C:/Users/prisc/Downloads/France__Germany__UK__US_and_EU_launch_ground-breaking_International_Just_Energy_Transition_Partnership_with_South_Africa.pdf
file:///C:/Users/prisc/Downloads/France__Germany__UK__US_and_EU_launch_ground-breaking_International_Just_Energy_Transition_Partnership_with_South_Africa.pdf
file:///C:/Users/prisc/Downloads/France__Germany__UK__US_and_EU_launch_ground-breaking_International_Just_Energy_Transition_Partnership_with_South_Africa.pdf
https://www.crses.sun.ac.za/downloads/CRSES%20Website%20Energy%20Stats%20Document.pdf
https://www.crses.sun.ac.za/downloads/CRSES%20Website%20Energy%20Stats%20Document.pdf


38

FOREIGN POLICY CENTRE. 2023. Preparing for the G20 presidency in a fraught 

world: Insights on South Africa’s priorities. Available at: <https://fpc.org.uk/prepa-

ring-for-the-g20-presidency-in-a-fraught-world-insights-on-south-africas-priori-

ties/>. Last access: 5 sept. 2024.

GABRIELLI, José Sérgio. 2020. África do Sul: rica e desigual enfrenta mais desa-

fios na transição energética [South Africa: wealthy and unequal, faces greater 

challenges in energy transition]. INEEP, November, 2020. Available at: <https://

ineep.org.br/africa-do-sul-rica-e-desigual-enfrenta-mais-desafios-na-transi-

cao-energetica/#:~:text=Cerca%20de%2040%25%20de%20toda,fonte%20prim%C3%A-

1ria%20%C3%A9%20o%20carv%C3%A3o.>. Last access: 09 oct. 2022. 

RAMAPHOSA, Cyril. 2022. UN Climate Change Conference 2022 | South African Go-

vernment. Www.gov.za. Available at: <https://www.gov.za/news/speeches/presiden-

t-cyril-ramaphosa-un-climate-change-conference-2022-08-nov-2022>. Last access: 

5 sept. 2024.

REPUBLIC OF SOUTH AFRICA. 2023. 5th Biennial Update Report (BUR-5) to the United 

Nations Framework Convention on Climate Change (UNFCCC). Available at: <https://

unfccc.int/sites/default/files/resource/Fifth%20Biennial%20Update%20Report%20

%20of%20South%20Africa%20Submission%20to%20UNFCCC.pdf>. Last access: 04 

sept. 2024. 

REPUBLIC OF SOUTH AFRICA. 2022. Presidential Climate Comission Towards a Just 

Transition. A Framework for a Just Transition in South Africa, Available at: chro-

me-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://pccommissionflow.imgix.

net/uploads/documents/A-Just-Transition-Framework-for-South-Africa-with-dedi-

cation-FSP-002.pdf. Last access 29 oct. 2022.

REPUBLIC OF SOUTH AFRICA. 2020. South Africa’s Low Emission Development 

Strategy 2050. Available at: https://unfccc.int/sites/default/files/resource/South%20

Africa%27s%20Low%20Emission%20Development%20Strategy.pdf. Last access: 16 

aug. 2024.

REPUBLIC OF SOUTH AFRICA. 2015. South Africa’s Intended Nationally Determined 

Contribution (INDC). Available at:  chrome-extension://efaidnbmnnnibpcajpcgl-

clefindmkaj/https://www4.unfccc.int/sites/submissions/INDC/Published%20Docu-

ments/South%20Africa/1/South%20Africa.pdf. Last access: 11 oct. 2022.

SILVA, Bárbara Elis Nascimento. Análise da Contribuição Nacionalmente Determi-

nada (NDC) brasileira em comparação aos países do BRICS. [Analysis of Brazil’s 

Nationally Determined Contribution (NDC) in comparison to BRICS countries]. 

2017. (MBA in Environmental Management) – Environmental Management Program 

– Federal University of Paraná, Curitiba, 2017. Available at: <chrome-extension://

efaidnbmnnnibpcajpcglclefindmkaj/https://acervodigital.ufpr.br/bitstream/han-

dle/1884/54330/R%20-%20E%20-%20BARBARA%20ELIS%20NASCIMENTO%20SILVA.

pdf?sequence=1&isAllowed=y>. Last access: 09 oct. 2022.

https://fpc.org.uk/preparing-for-the-g20-presidency-in-a-fraught-world-insights-on-south-africas-priorities/
https://fpc.org.uk/preparing-for-the-g20-presidency-in-a-fraught-world-insights-on-south-africas-priorities/
https://fpc.org.uk/preparing-for-the-g20-presidency-in-a-fraught-world-insights-on-south-africas-priorities/
https://ineep.org.br/africa-do-sul-rica-e-desigual-enfrenta-mais-desafios-na-transicao-energetica/#:~:text=Cerca%20de%2040%25%20de%20toda,fonte%20prim%C3%A1ria%20%C3%A9%20o%20carv%C3%A3o
https://ineep.org.br/africa-do-sul-rica-e-desigual-enfrenta-mais-desafios-na-transicao-energetica/#:~:text=Cerca%20de%2040%25%20de%20toda,fonte%20prim%C3%A1ria%20%C3%A9%20o%20carv%C3%A3o
https://ineep.org.br/africa-do-sul-rica-e-desigual-enfrenta-mais-desafios-na-transicao-energetica/#:~:text=Cerca%20de%2040%25%20de%20toda,fonte%20prim%C3%A1ria%20%C3%A9%20o%20carv%C3%A3o
https://ineep.org.br/africa-do-sul-rica-e-desigual-enfrenta-mais-desafios-na-transicao-energetica/#:~:text=Cerca%20de%2040%25%20de%20toda,fonte%20prim%C3%A1ria%20%C3%A9%20o%20carv%C3%A3o
https://www.gov.za/news/speeches/president-cyril-ramaphosa-un-climate-change-conference-2022-08-nov-2022
https://www.gov.za/news/speeches/president-cyril-ramaphosa-un-climate-change-conference-2022-08-nov-2022
https://unfccc.int/sites/default/files/resource/Fifth%20Biennial%20Update%20Report%20%20of%20South%20Africa%20Submission%20to%20UNFCCC.pdf
https://unfccc.int/sites/default/files/resource/Fifth%20Biennial%20Update%20Report%20%20of%20South%20Africa%20Submission%20to%20UNFCCC.pdf
https://unfccc.int/sites/default/files/resource/Fifth%20Biennial%20Update%20Report%20%20of%20South%20Africa%20Submission%20to%20UNFCCC.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://pccommissionflow.imgix.net/uploads/documents/A-Just-Transition-Framework-for-South-Africa-with-dedication-FSP-002.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://pccommissionflow.imgix.net/uploads/documents/A-Just-Transition-Framework-for-South-Africa-with-dedication-FSP-002.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://pccommissionflow.imgix.net/uploads/documents/A-Just-Transition-Framework-for-South-Africa-with-dedication-FSP-002.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://pccommissionflow.imgix.net/uploads/documents/A-Just-Transition-Framework-for-South-Africa-with-dedication-FSP-002.pdf
https://unfccc.int/sites/default/files/resource/South%20Africa%27s%20Low%20Emission%20Development%20Strategy.pdf
https://unfccc.int/sites/default/files/resource/South%20Africa%27s%20Low%20Emission%20Development%20Strategy.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www4.unfccc.int/sites/submissions/INDC/Published%20Documents/South%20Africa/1/South%20Africa.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www4.unfccc.int/sites/submissions/INDC/Published%20Documents/South%20Africa/1/South%20Africa.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www4.unfccc.int/sites/submissions/INDC/Published%20Documents/South%20Africa/1/South%20Africa.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://acervodigital.ufpr.br/bitstream/handle/1884/54330/R%20-%20E%20-%20BARBARA%20ELIS%20NASCIMENTO%20SILVA.pdf?sequence=1&isAllowed=y
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://acervodigital.ufpr.br/bitstream/handle/1884/54330/R%20-%20E%20-%20BARBARA%20ELIS%20NASCIMENTO%20SILVA.pdf?sequence=1&isAllowed=y
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://acervodigital.ufpr.br/bitstream/handle/1884/54330/R%20-%20E%20-%20BARBARA%20ELIS%20NASCIMENTO%20SILVA.pdf?sequence=1&isAllowed=y
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://acervodigital.ufpr.br/bitstream/handle/1884/54330/R%20-%20E%20-%20BARBARA%20ELIS%20NASCIMENTO%20SILVA.pdf?sequence=1&isAllowed=y



