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This commentary discusses Brazil’s GHG trends focusing on the pre- and post-

2015 Paris Agreement periods. The evidence in this perspective piece indicates that 

since 2015, Brazil’s slowdown in carbon dioxide (CO₂) emissions growth has been 

driven mainly by weaker gross domestic product (GDP) per-capita growth rather than an 

acceleration in carbon-intensity gains. 

The Kaya identity decomposes CO₂ into four multiplicative drivers: Population (P) 

× GDP per capita (A) × Energy intensity of GDP (E/GDP) × Carbon intensity of energy 

(CO₂/E). The last two are summarized as carbon intensity (T), or emissions per unit of 

activity. Changes in total emissions thus come from demographic expansion, income 

growth, and technology or structural shifts that may reduce the carbon required to 

produce a unit of output. 

https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en
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Table 1: Average Annual Growth Rate of IPAT Forces for Brazil 

Period CO₂ (%) Population (%) GDP per capita (%) Carbon Intensity (%) 

1997−2014 1.10 1.89 2.42 −0.57 

2015−2023 0.60 −0.06 0.28 −0.26 

1997−2023 0.93 1.24 1.71 −0.47 

Note. Data were retrieved from the World Bank (September 2025). CO2 annual growth rates were 

calculated using total greenhouse gas emissions excluding LULUCF (Mt CO2e), 1970−2023  
(EN.GHG.ALL.LU.MT.CE.AR5). Population annual growth rates were calculated using total population 
(SP.POP.TOTL). GDP per capita annual growth rates were calculated using GDP per capita (constant 
LCU) (NY.GDP.PCAP.KN). 

 

From 1997–2014, prior to the Paris Agreement and following the 1997 Kyoto 

Protocol, Brazil’s CO₂ emissions grew by 1.10% annually, with population increasing 

1.89% per year and GDP per capita rising 2.42% per year, while carbon intensity fell by 

0.57% per year (see Table 1). After 2015, CO₂ growth slowed sharply to 0.60% per 

year. The carbon-intensity decline maintained a similar pace (−0.26% per year), but 

GDP per capita growth collapsed to 0.28% annually, and population growth declined to 

−0.06% per year. Over the full 1997–2023 period, CO₂ rose 0.93% annually with a 

0.47% per-year fall in carbon intensity. 

Two takeaways follow. First, carbon intensity has shown gradual improvement 

since the early 2000s, supported by Brazil’s alternative electricity sources dominated by 

hydropower and complemented by the rapid growth of wind, solar, and bioenergy 

sources (Milhorance et al., 2021).  Second, the post-2015 break in total emissions is 

explained more by demand-side weakness (slower income growth) than by accelerated 

decarbonization of supply, since the rate of carbon-intensity improvement did not speed 

up after 2015 (Firpo, 2024). 

https://data.worldbank.org/country/BR
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Figure 1. Trends in IPAT forces for Brazil (Average Annual Growth Rates). (Figure generated by 
ChatGPT.) 

 

Brazil’s emissions profile is unusual among large economies: land-use change 

(deforestation) and agriculture (methane and nitrous oxide) are major contributors 

alongside energy (de Azevedo et al., 2018). Recent analyses by the Brazilian 

government highlight that the GHG intensity of electricity generation has remained 

among the lowest globally as wind and solar additions accelerate (Government of 

Brazil, 2024). In 2024, Brazil adopted a national cap-and-trade framework (ICAP, 2024), 

establishing legal foundations for compliance-based carbon markets. However, previous 

experiences suggest that enforcement capacity and inter-agency coordination will 

determine the system’s effectiveness (Pereira & Viola, 2021; Hochstetler, 2021). In its 

updated Nationally Determined Contribution (NDC), Brazil reaffirmed its net-zero target 

by 2050 and pledged deeper emission cuts by the 2030s (Climate Action Tracker, 

2024−2025). 

Moreover, emissions from Amazon wildfires increasingly undermine the gains 

from reduced deforestation and sustainable land-use practices. During drought years, 

https://chatgpt.com/
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wildfire-related CO₂ emissions can approach half of those from deforestation, releasing 

large amounts of greenhouse gases and weakening Brazil’s overall mitigation progress 

(Aragão et al., 2018; Gatti et al., 2021). These fires, along with ongoing degradation and 

deforestation, have diminished the rainforest’s ability to act as a carbon sink, with about 

38% of the forest now degraded and some eastern regions becoming net carbon 

sources (Lapola et al., 2023). As the “lungs of the world,” the Amazon’s declining 

resilience and growing risk of crossing an ecological tipping point threaten both regional 

and global climate stability, highlighting the urgency of stronger forest governance and 

fire management (Boulton et al., 2021; Lovejoy & Nobre, 2019). 

Achieving lasting decoupling will require deeper action in land-use change and 

agriculture, which are Brazil’s largest emission sources. Strengthened deforestation 

control, sustainable agriculture, and renewable-energy expansion could jointly advance 

the structural decarbonization needed for long-term targets (Carauta et al., 2021; 

Milhorance et al., 2022). However, current evidence suggests that Brazil’s overall 

performance toward its emission targets remains insufficient. The persistence of 

deforestation, uneven policy enforcement, and economic pressures continue to limit 

progress. As a result, Brazil may need to reassess the ambition and feasibility of its 

targets to ensure alignment with global 1.5°C pathways and to complement its land-use 

and agricultural reforms with robust forest governance, fire management, and climate 

enforcement mechanisms. 

Limitations 

While the data support the hypothesis that post-2015 emissions moderation 

reflects weak GDP growth, limitations such as sectoral aggregation, COVID shocks, and 

short time horizons mean the findings should be interpreted cautiously. Stronger 

conclusions will require disaggregated sectoral data and longer time series as Brazil’s 

climate policies mature. 
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