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Contribution to the COP30 Presidency Roadmap for Transitioning Away from Fossil Fuels 
in a Just, Orderly and Equitable Manner 

Submitted by:  Brazilian Corn Ethanol Association (Unem)  

Date: March 2026 

Responding to: Questions (b)What potential levers, whether economic, financial, institutional, 
social or technological, exist for accelerating the implementation of the transitioning away 
commitment? and (d) How can a just, orderly and equitable transition best reflect the diverse 
realities of countries at different stages of development and with different degrees of dependence 
on fossil fuels?  

The topics to respond the questions above are: Energy Transition: supply-side perspective, 
Technological Solutions and innovation pathways, Just Transition and differentiated pathways. 

 
Introduction: Rethinking the Food-Fuel-Feed Nexus in the Energy Transition 
 

The global transition away from fossil fuels is one of the most urgent challenges of our time. 
However, it cannot be pursued in isolation from other pressing concerns, such as food security, 
rural livelihoods, and equitable development. For decades, the debate around crop-based 
biofuels has been framed as an inevitable trade-off — fuel or food (Ahmed et al.,2021; Malins, 
2023). This contribution argues that this framing is outdated and that real-world innovations, 
particularly in the Brazilian agricultural system, demonstrate how energy and food security can be 
achieved simultaneously and synergistically. The Brazilian second-crop corn ethanol system is a 
compelling case study of a just, orderly, and equitable energy transition pathway that deserves 
global attention and replication where conditions allow (Moreira et al., 2020; Gurgel et al., 2024). 

A truly inclusive transition roadmap must recognize that different countries have different 
agricultural resources, technical capabilities, and developmental needs. Countries like Brazil, 
which have vast agricultural land and advanced crop management technology, as well as growing 
renewable energy infrastructure, low-carbon crop-based biofuels — produced sustainably — are 
one of the most viable and immediate ways to decarbonize the transport sector without 
displacing food production or compromising land integrity. 

 
The Brazilian Second Crop System: A Land-Saving Innovation 
 

The cornerstone of Brazil's corn ethanol model is the double-cropping system primarily 
practiced in the state of Mato Grosso. This system accounts for approximately 50% of Brazil's 
second-crop corn production (CONAB, 2026). In this system, second-crop corn is planted between 
January and April of the same year as the soybean harvest, using no-till methods directly over the 
soybean residue (Novaes et al., 2022; Nóia Junior and Sentelhas, 2019). This practice does not 
require clearing new land or competing with the preceding soybean crop. In fact, it improves soil 
health, reduces erosion, and optimizes resource use across the agricultural production cycle 
(EMBRAPA, 2019, 2020; Novelli et al., 2023; Cherubin et al., 2025). 

Over the past two decades, this model has undergone a remarkable transformation. 
Between the 2000/01 and 2025/26 harvest seasons, Brazil increased the area dedicated to second-
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crop corn by approximately 15.5 million hectares while decreasing the area dedicated to first-
crop corn by 6.5 million hectares. About 2.5 million hectares of corn that were previously grown 
as a single crop were freed up for planting as a second crop, allowing the land to be used for 
other agricultural purposes. Second-crop corn´s share of Brazil's total corn production rose from 
60% in the 2013/14 season to nearly 80% in the 2024/25 season. Total national corn production 
grew by 73% during this period, reaching 138 million tons in the 2025/26 season (CONAB, 2026). 
This growth was not achieved at the expense of food availability. Rather, it represents a systemic 
gain in agricultural efficiency, made possible by advances in precision farming, crop succession 
management, and the development of high-yield varieties (Khan et al., 2022). 

Corn ethanol production capacity reached 10 billion liters during the 2025/26 harvest 
season. Projections by the Instituto Mato-Grossense de Economia Agropecuária (IMEA) estimate 
that this capacity could increase to 22.5 billion liters by the 2034/35 harvest season (IMEA, 2026). 
Even at this level of production, the amount of corn dedicated to ethanol production would 
represent a only a small share of the national corn supply. This demonstrates that corn can be 
used for ethanol while still meeting the food and feed demands of domestic and international 
markets. 

 
Corn Use in Ethanol vs. Food and Feed Systems 
 

One of the most persistent misconceptions in the food versus fuel debate is the assumption 
that producing biofuel necessarily displaces food production. In Brazil, however, the data 
consistently refute this claim. During the 2024/25 season, corn used for ethanol production 
accounted for only 16% of the total national demand for corn, while animal feed accounted for 
41%, and exports accounted for 34% (Céleres, 2025; IMEA, 2026). Therefore, the Brazilian corn 
ethanol industry operates as a minority user of the national corn supply.  

An economic analysis by Justus et al. (2024) confirms that the entry of corn ethanol plants 
into the Brazilian market did not create a statistically significant upward pressure on domestic 
corn prices. In Mato Grosso, the epicenter of corn ethanol production, corn supply increased by 
90% between the 2017/18 and 2025/26 seasons. Throughout this period, exports and interstate 
consumption continued to grow, even as internal ethanol demand expanded substantially (IMEA, 
2026b). This dynamic reflects the productivity gains of the second crop corn system, which 
increases the available supply without requiring new land conversion. 

The evidence clearly shows that concerns about food security should not be used to 
categorically restrict crop-based biofuels without examining the agricultural systems in which 
they are produced. Any credible, just transition framework must include context-sensitive 
assessments that distinguish between expansionary monocultures and integrated double-
cropping systems.  

 
Fuel for Food: How Corn Ethanol Strengthens the Food Chain 
 

Beyond the issues of land availability and supply, the corn ethanol system introduces a 
powerful circularity into the food-energy system by also producing Dried Distillers Grains (DDG), 
a high-protein animal feed co-product. For every ton of corn processed for ethanol, approximately 
355 kilograms (kg) of DDG and 17 kg of technical corn oil are generated. In the 2025/26 season, 
the total estimated production of co-products for animal nutrition from corn ethanol was 5 million 
tons, along with 377 million liters of technical corn oil (IMEA, 2026). 
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DDG has become the most cost-effective source of crude protein in the animal feed market 
in Mato Grosso, reaching a price of R$3.13/kg of crude protein by early 2026 — significantly lower 
than soybean meal (R$3.93/kg) and cottonseed (R$4.87/kg) (IMEA, 2026). This price dynamic has 
driven the intensification of beef, dairy, poultry, swine, and fish farming by providing cheaper, 
more efficient feed formulations that reduce the need for extensive pastureland (Antunes et al., 
2025; Lima Junior et al., 2022). According to Gurgel et al. (2024), this intensification effect has 
freed up approximately 50,000 hectares for reforestation or reduced deforestation, contributing 
to Brazil's compliance with its Forest Code obligations. 

The "fuel for food" concept precisely captures this relationship: the bioenergy system 
strengthens food production rather than competing with it. Ethanol production stimulates 
regional economies, generates employment across the agricultural, industrial, and logistical 
sectors, and, critically, improves the household income and food access of the most vulnerable 
populations. Gurgel et al. (2024) documented substantial increases in food consumption and 
welfare improvements of low-income families in Brazil's Midwest region that were directly linked 
to the expansion of the corn ethanol industry. This evidence challenges the narrative that biofuels 
harm the food security for poorer populations. Under the right institutional and agricultural 
conditions, biofuels can support food security. 

 
Indirect Land Use Change (ILUC) and the Multi-Cropping Argument 
 

A thorough analysis of crop-based biofuels must address the issue of Indirect Land Use 
Change (ILUC), which involves the displacement of food production and subsequent pressure on 
natural ecosystems. For Brazilian second-crop corn ethanol, the ILUC evidence is particularly 
favorable and warrants special consideration in international regulatory frameworks. Moreira et 
al. (2020) calculated an ILUC factor ranging from -7.4 to +0.4 gCO₂eq/MJ for second-crop corn 
ethanol, reflecting the land-saving characteristics of the system. Compared to the carbon intensity 
of gasoline (87.4 gCO₂eq/MJ) and considering a direct emissions carbon footprint of 18–28 
gCO₂eq/MJ, the climate benefit of substitution is clear (Moreira et al., 2020; ANP, 2026). 

Negative ILUC values can be explained by three interconnected mechanisms: the expansion 
of second-crop corn over consolidated soybean areas with no remaining high-carbon stock, the 
use of eucalyptus chips for cogeneration with associated land-use efficiency gains, and the 
substitution of conventional animal feed with DDG, which reduces the need for dedicated grain 
production and the pressure on new agricultural frontiers (Moreira et al., 2020; Gurgel et al., 2024). 
CORSIA, the international Carbon Offsetting Mechanism for Aviation developed by the 
International Civil Aviation Organization (ICAO), has recognized a specific non-modeling 
approach for multi-cropping regions. This approach results in an ILUC value of 9.1 gCO₂eq/MJ for 
second-crop corn, which is lower than the threshold used in key regulatory frameworks (CORSIA, 
2025; Novaes et al., 2026). 

Despite this evidence, the current regulatory approaches of the European Union under the 
Renewable Energy Directive (RED III), specifically the methodology for classifying high-ILUC-risk 
established under Delegated Act EU 2019/807 (European Commision, 2019), have not fully 
incorporated the reality of multi-cropping in Brazilian corn production. Technical assessments of 
the 2014–2021 expansion period attribute area expansion to the first crop of corn corn, while 
qualitatively acknowledging the second crop´s land-free character. However, the quantitative 
results do not consistently reflect this premise, creating methodological inconsistencies that 
penalize a sustainable production system. Therefore, the COP30 Presidency Roadmap should 
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advocate for regulatory frameworks sensitive to regional production patterns that reward land-
saving innovations rather than applying undifferentiated global criteria. 

 
Technological and Institutional Levers for a Just and Differentiated Transition 
 

Brazil's experience with corn ethanol exemplifies several institutional and technological 
strategies that are directly relevant to the COP30 Roadmap. Launched in 2020, the RenovaBio 
program provides market-based incentives for decarbonizing Brazil's transportation sector. It 
does so by issuing carbon intensity certificates (CBIOs), which reward producers with lower 
lifecycle emissions (BNDES, 2025). This instrument has been pivotal in mobilizing private 
investment in the corn ethanol sector and aligning production incentives with environmental 
performance. Brazil´s biofuel regulatory framework was further expanded by the Fuel of the Future 
Law (Law 14.993/2024) which established mandates for Sustainable Aviation Fuel (SAF) and 
created the ProBioQAV program (Câmara dos Deputados, 2024). International certification 
schemes, such as ISCC, provide transparent traceability mechanisms that address fraud and 
mislabeling concerns that have plagued some feedstock markets. The ISCC issued the first Low 
ILUC Risk Certification to a Brazilian producer of second-crop corn ethanol (ISCC, 2024). 

These governance tools, developed through decades of institutional learning, are replicable 
policy instruments that can help countries scale up bioenergy in a credible manner. The 
investment and operational phases of the corn ethanol sector have generated tens of thousands 
of direct, indirect, and induced jobs, particularly in previously underserved agricultural regions of 
central Brazil. In this context, a just transition is not about moving away from fossil fuels; it is also 
about building industrial capacity in regions that have historically depended on commodity 
agriculture and offering rural communities more diversified and resilient futures. 

 
Recommendations for the COP30 Roadmap 
 

The COP30 Presidency Roadmap for Transitioning Away from Fossil Fuels should 
ackowledge that integrated food-energy systems, such as Brazil's second-crop corn ethanol 
model, are a type of transition lever that encompasses economic, technological, social, and 
institutional aspects. These systems do not fit neatly into a "supply-side" or "demand-side" 
framework because their value lies in the synergies they create across sectors, including energy, 
food, feed, and land use. Regulatory frameworks that evaluate biofuels solely through the lens of 
land competition or price volatility — without considering multi-cropping, co-product 
generation, or regional agricultural specificity — may discourage models that advance the climate 
agenda and the Sustainable Development Goals. 

The Roadmap should advocate for the adoption of context-sensitive ILUC methodologies 
that recognize that multi-cropping systems are structurally distinct from the expansion of single-
crop bioenergy, as well as international carbon accounting frameworks that reward negative or 
near-zero ILUC values through appropriate market mechanisms. The Roadmap should also affirm 
the principle that countries at different stages of agricultural and technological development 
should have the flexibility to implement transition pathways that best suit their resource 
endowments and institutional capacities. For tropical agricultural economies like Brazil, properly 
governed and certified low-carbon crop-based biofuels, constitute a legitimate, scalable, and 
socially beneficial pillar of the transition away from fossil fuels. 
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