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Resumo Executivo

A reversao do desmatamento e da degradacéo florestal até 2030 depende de
transformacao estrutural do uso da terra em paises tropicais e de uma pujante
Bioeconomia Circular Sustentavel. O mapa do caminho € uma excelente
oportunidade para orientar a recuperacéo de areas degradadas e fomentar o
potencial das Solugbes Baseadas na Natureza (SbN), orientando para
mudancas estruturais no modelo de producédo e consumo de comida, racao,
fibras e bioenergia.

No Brasil, onde as pastagens ocupam aproximadamente 179 milhdes de
hectares, (21,12% do Brasil) — cerca de dois tercos da area agricola nacional
— grande parte dessas areas apresenta algum grau de degradagao ou baixa
produtividade®. Estima-se que somente 63,99 milhdes de hectares de
pastagens brasileiras encontram-se com vigor. A maior parcela situa-se em
condigao intermediaria de degradacéo, totalizando cerca de 75,73 milhdes de
hectares (42,21% das pastagens e 8,92% do territorio), enquanto 39,69
milhdes de hectares (22,12% das pastagens e 4,67% do territorio brasileiro)
apresentam degradacgao severa’.

Ou seja, mais de 64% das pastagens brasileiras apresentam algum nivel de
degradagéao, configurando simultaneamente um risco sistémico e uma
oportunidade estratégica.

Risco porque areas com degradacéao intermediaria e severa tendem a
apresentar menor capacidade de sequestro de carbono, maior emissao de
gases de efeito estufa, maior vulnerabilidade a processos erosivos e perda de
fertilidade do solo®, areas improdutivas estimulam a busca por novas areas

! LAPIG, Universidade Federal de Goids, Atlas das Pastagens, Atlas das Pastagens Brasileiras, disponivel
em: <https://atlasdaspastagens.ufg.br>. acesso em: 29 mar. 2025.

2 Fibid.

* FBIELUCZYK, Wanderlei et al, Greenhouse gas fluxes in brazilian climate-smart agricultural and livestock
systems: A systematic and critical overview, JOURNAL OF CLEANER PRODUCTION, v. 464, 2024.
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férteis aumentando a expansao da fronteira agropecuaria sobre ecossistemas
naturais, especialmente nos biomas Amazénia, Cerrado e Pantanal*.

Oportunidade porque a recuperagao dessas areas € uma forma de SbN
eficiente, relativamente simples e barata. Nao ha necessidade de grandes
investimentos em novas tecnologias, a intensificagcdo sustentavel, sistemas
integrados (como ILPF) ou manejo regenerativo ja traz beneficios significativos
como a reducio de emissdes de metano por unidade de produgdo e aumento o
estoque de carbono no solo, contribuindo para metas climaticas, para a
eficiéncia produtiva e para a seguranga alimentar, além de outros beneficios
para o ecossistema®.

A promoc¢ao da Bioeconomia Circular Sustentavel transformaa a biodiversidade
em riqueza, sem destrui-la, criando alternativa rentavel a pratica do
desmatamento. A Amazénia, por exemplo, tem um potencial extraordinario
para biotecnologia, farmacos, cosméticos e produtos florestais ndo madeireiros,
setores que poderiam gerar empregos e impulsionar a economia sem
devastacao.

Assim, este policy brief argumenta que a Bioeconomia Circular Sustentavel, a
recuperacao de pastagens degradadas e a restauragao da qualidade do solo
representam uma das estratégias mais eficazes para enfrentar
simultaneamente trés desafios centrais da agenda climatica: mitigagao das
emissdes, adaptacdo dos sistemas agricolas as mudangas climaticas e
reducao estrutural da pressao por desmatamento. A restauragao da saude do
solo melhora a reten¢do de agua, aumenta a produtividade agricola, fortalece a
resiliéncia das paisagens rurais a eventos climaticos extremos e amplia o
potencial de sequestro de carbono em sistemas produtivos.

Evidéncias cientificas indicam que praticas de manejo sustentavel de
pastagens, agricultura regenerativa e sistemas integrados de produgéo (lavoura
com pecuaria, pecuaria com floresta ou lavoura pecuaria floresta) podem
aumentar significativamente os estoques de carbono no solo, melhorar servigos
ecossistémicos e reduzir emissdes de gases de efeito estufa . Além disso
sistemas mais biodiversos permitem intensificar a produgdo em areas ja
convertidas, reduzindo a necessidade de expans3o da fronteira agricola’.

Apesar desse potencial, persistem barreiras importantes para a adogédo em
larga escala das SbN, incluindo lacunas em financiamento climatico, desafios
metodologicos para mensuragcdo e monitoramento de carbono no solo,
fragmentacao institucional entre politicas agricolas e ambientais, acesso
limitado de pequenos produtores a assisténcia técnica e instrumentos

* AMAZONIA 2030, Licdes da Expansdo da Pecudria Bovina no Brasil (2000-2023) para uma Produgdo
Sustentavel e Eficiente — AMZ2030.

> FBIELUCZYK et al, Greenhouse gas fluxes in brazilian climate-smart agricultural and livestock systems: A
systematic and critical overview.

® OLIVEIRA, Dener M. S. et al, Crop, livestock, and forestry integration to reconcile soil health, food
production, and climate change mitigation in the Brazilian Cerrado: A review, Geoderma Regional, v. 37,
p. 00796, 2024.

7SOUZA, VS et al, Cover crops enhance soil health, crop yield and resilience of tropical agroecosystem,
FIELD CROPS RESEARCH, v. 322, 2025.
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financeiros adequados e a necessidade de vencer o desafio da curva de
aprendizagem para normalizar essas técnicas e praticas conservacionistas.

Para enfrentar esses desafios, 0 Roadmap da COP30 deveria orientar a
promogao da bioeconomia e reconhecer a restauracao de solos e paisagens
produtivas (agropecuaria sustentavel) como elemento central das estratégias
climaticas globais. Isso requer politicas integradas que promovam a
Bioeconomia Circular Sustentavel a recuperac¢ao de pastagens degradadas e
as Solugdes Baseadas na Natureza de modo a ampliar os sistemas agricolas
integrados, fortalecer mecanismos de mensuragao e certificagdo de carbono no
solo, mobilizar financiamento climatico para a restauragao produtiva da
paisagem rural e promover a transferéncia de conhecimento.

Ao integrar mitigacao climatica, adaptagao agricola e conservacao florestal, a
restauracdo da qualidade do solo oferece uma oportunidade estratégica para
transformar paisagens agricolas degradadas em ativos climaticos globais,
contribuindo para segurancga alimentar, resiliéncia territorial e cumprimento das
metas internacionais de clima e biodiversidade.

Diagnéstico do problema

A apropriacao do patrimdnio publico, como florestas protegidas e terras
indigenas, por individuos para beneficio proprio, € um problema de
biodiversidade e um entrave ao crescimento econémico sustentavel.

Embora ja tenhamos tecnologias capazes de sequestrar carbono, ainda nao
conseguimos avangar na recuperagao da biodiversidade com a mesma
eficiéncia. Precisamos direcionar investimentos e politicas para valorizar a
riqueza natural, colocando a biotecnologia e a inovagao no centro do
desenvolvimento.

O desmatamento e a degradacéo florestal em regides tropicais podem ser
associados a expansao agropecuaria, especialmente a pecuaria extensiva de
baixa produtividade. Estudos mostram que se houvesse alternativas
economicamente vidveis este ciclo se romperia®.

A perda da qualidade do solo — caracterizada pela redugao da matéria
organica, fertilidade e capacidade de retengao de agua — compromete a
resiliéncia dos sistemas produtivos e limita o potencial de sequestro de
carbono.

Praticas como a recuperagéo de pastagens e os sistemas agricolas integrados
demonstram potencial para aumentar estoques de carbono no solo e melhorar
servigos ecossistémicos, sua adogdo em larga escala ainda é limitada.

8 FERREIRA FILHO, Joaquim Bento De Souza; HANUSCH, Marek;, A Macroeconomic Perspective of
Deforestation in Brazil’s Legal Amazon, Washington DC: [s.n.], 2022; GIANETTI, Giovani William; FILHO,
Joaquim Bento de Souza Ferreira, Pasture recovery, emissions, and the Brazilian Paris agreement
commitments, Land Use Policy, v. 141, p. 107118, 2024.
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Faltam marcos legais e politicas publicas especificas que garantam a
manutencao e a melhoria da saude do solo como objetivo estratégico das
politicas agricolas e climaticas.

Os sistemas de apoio, incentivo e financiamento da agricultura tropical de baixo
carbono — como o Plano ABC+ no Brasil — ainda operam sem métricas
robustas de impacto mensurado, tampouco asseguram plenamente a inclusédo
da agricultura familiar e dos territérios mais vulneraveis.

Falta uma base de dados cientifica global uniformizada sobre saude do solo,
lacuna particularmente significativa nos paises tropicais, o que dificulta o
monitoramento, a comparacao de resultados e a formulagao de politicas
baseadas em evidéncias.

O desmatamento deve ser entendido ndo apenas como um problema de
conservacao florestal, mas também como um problema econémico sistémico
(desmata-se na falta de outras opgdes de ocupagdo mais rentaveis®) resultado
de ineficiéncias estruturais no uso da terra e da falta de instrumentos
institucionais capazes de promover a restauragao da qualidade do solo e a
intensificacdo sustentavel da produgao.

E preciso criar condi¢des para a Bioeconomia Circular Sustentavel.

Mensagem central

Deter o desmatamento e fortalecer a resiliéncia climatica exige transformar o
modelo econdmico atual rumo a Bioeconomia Circular Sustentavel e aproveitar
as terras ja convertidas — especialmente por meio da recuperagéo de
pastagens degradadas e da restauragao da qualidade do solo, que aumentam
o sequestro de carbono, melhoram a produtividade agricola e ampliam a
capacidade de adaptacao dos sistemas agroalimentares as mudancas
climaticas. Fazendo isso abre-se oportunidades de aplicar Solugdes Baseadas
na Natureza.

A ideia central é que solo saudavel é a base simultanea de mitigagao,
adaptacao e conservacao florestal, bem como de um desenvolvimento
econdmico com mais valor agregado.

Publico-alvo

O publico-alvo deste policy paper sao os tomadores de decisdo envolvidos na
elaboragao e implementacdo do Roadmap da COP30 para deter o
desmatamento e promover a transi¢ao climatica. Isso inclui a Presidéncia da
COP30 e sua equipe técnica, delegacdes governamentais das Partes da
Convencao-Quadro das Nagdes Unidas sobre Mudanga do Clima (UNFCCC)

° FERREIRA FILHO; HANUSCH, A Macroeconomic Perspective of Deforestation in Brazil’s Legal Amazon.
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responsaveis por politicas de clima, agricultura de baixo carbono e pela
regulamentacao do uso da terra, além de organizagdes internacionais e
instituicdes financeiras que apoiam programas de mitigagao e adaptagéo. O
documento também dialoga com a comunidade cientifica e redes de
conhecimento que produzem evidéncias para orientar politicas publicas, com o
objetivo de oferecer subsidios técnicos para integrar restauragcéo da qualidade
do solo, agricultura de baixo carbono, recuperagao de pastagens degradadas e
conservacgao florestal nas estratégias climaticas globais.

Bioeconomia Circular Sustentavel

A definicao de bioeconomia varia conforme a perspectiva adotada. Em um
contexto internacional, a bioeconomia & descrita como um modelo baseado no
uso sustentavel dos recursos bioldgicos, impulsionado pela ciéncia, tecnologia
e inovagao °. A Comissao Europeia enfatiza a criagcdo de cadeias de valor
sustentaveis e a substituicdo de produtos fosseis por alternativas bioldgicas .
Nos Estados Unidos, o foco esta na biotecnologia e na bioinovagao para
garantir seguranga nacional e competitividade econémica 2.

Os setores industriais aplicam a bioeconomia de maneira mais pragmatica. O
setor de alimentos busca inovag¢ao para aumentar a produtividade agricola e
melhorar a seguranga alimentar, enquanto o setor de papel e celulose foca na
bioeconomia para otimizar processos de producao sustentavel e substituir
derivados fésseis. O Painel Cientifico para a Amazénia propde a bioeconomia
como um meio de conservar a biodiversidade e criar cadeias produtivas
sustentaveis, especialmente voltadas para comunidades locais 2.

Um dos conceitos possiveis de bioeconomia € a producéo, utilizacao,
conservagao e regeneracgao de recursos bioldgicos, incluindo o conhecimento,
a ciéncia, a tecnologia e a inovagao, para fornecer solugdes sustentaveis
dentro e entre todos os sectores econdmicos e permitir a transigdo para uma
economia sustentavel, com justica social .

A partir de 2024, 23 paises tém estratégias nacionais de bioeconomia,
incluindo o Brasil ', que se alinha com a conservagao da biodiversidade e os

© BUGGE, Markus M.; HANSEN, Teis; KLITKOU, Antje, What Is the Bioeconomy? A Review of the
Literature, Sustainability, v. 8, n. 7, p. 691, 2016.

" EU, Comiss3o Europeia, Bioeconomy Strategy - Environment - European Commiission, disponivel em:
<https://environment.ec.europa.eu/strategy/bioeconomy-strategy_en>. acesso em: 10 nov. 2025.

12 WHITE HOUSE, Council on Environmental Quality, Opportunities for Accelerating Nature-Based
Solutions: A Roadmap for Climate Progress, Thriving Nature, Equity, and Prosperity. Report to the
National Climate Task Force, 2022.

13 SPA, Science Panel for the Amazon Amazon, Painel Cientifico para a Amazédnia, Painel Cientifico para a
Amaz6nia, disponivel em: <https://www.sp-amazon.org/br>. acesso em: 2 maio 2025.

4 MARCOVITCH, Jacques; VAL, Adalberto, Bioeconomia para quem? bases para um desenvolvimento
sustentavel na Amazonia, [s.l.]: Portal de Livros Abertos da USP, 2024.

> NATUREFINANCE, A Bioeconomia Global, NatureFinance, disponivel em:
<https://www.naturefinance.net/pt-br/resources-tools/global-bioeconomy-g20-stocktake/>. acesso em:
2 maio 2025.
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objectivos de desenvolvimento sustentavel '®. A FAO fornece oito
recomendagdes fundamentais para o avango da bioeconomia a nivel global '".

Independentemente do viez terminoldgico e conceitual, conservagao da
biodiversidade é um pilar central da bioeconomia, garantindo que as industrias
de base bioldgica ndo degradem os ecossistemas e até restaurem, com
atividades agropecuarias e silviculturas regenerativas, assim a bioeconomia
circular sustentavel pode ser usada para a recuperacao das florestas e dos
corredores de biodiversidade sendo os recursos genéticos reconhecidos e
partilhados de forma justa e em conformidade com o Protocolo de Nagoya '8°.

Um dos principais desafios para aplicagao da Bioeconomia Circular Sustentavel
€ a capacitacao técnica para explorar materiais bioldgicos, a disseminagao de
técnicas e praticas ha muito conhecidas e relativamente pouco intensivas em
tecnologia que funcionam como Solugdes Baseadas na Naturez, como a
aplicagao de sistemas integrados para restauragao florestal e de areas
degradadas por meio de estimulo a biodiversidade por exemplo. Ha fraca
aplicacao de padrdes de sustentabilidade para verificagao e controle, conflitos
entre objectivos de conservacgéao e interesses econdmicos, descontinuidade de
projetos, falta de cadeias de abastecimento interligadas e logistica de
distribuic&o integrando os produtos da Bioeconomia Circular Sustentavel as
cadeias globais de alimentos, racéao, fibras e bioenergia.

Outro desafio é investimento na constru¢gdo de uma cadeia produtiva integrada
e para a intensificagao tecnologica. A bioeconomia pode substituir industrias
intensivas em hidrocarbonetos ou que dependam do desmatamento ou cultivo
insustentavel de graos, mas para isso precisa haver instrumentos financeiros
inovadores (como créditos de carbono, pagamentos por servigos ambientais,
Cédula de Produto Rural Verde) e uma orientagao politica global coordenando
o desenvolvimento em direcdo a Bioeconomia Circular Sustentavel, as
Solugbes Baseadas na Natureza e as tecnologia verdes ou que possam
garantir maior transparéncia e rastreabilidade no uso de recursos
(biotecnologia, 1A, blockchain).

Dependéncia internacional - geopolitica

Os bioinsumos sao uma resposta para diminuir a dependendéncia dos paises
de insumos feitos a base de hidrocarbonetos como os fertilizantes
nitrogenados, cujas cadeias globais estao sujeitas a volatilidade geopolitica e

8 UN, United Nations, Agenda 2030.

7 FAO, Food and Agriculture Organization of the United Nations, Bioeconomy for sustainable food and
agriculture, 2023.

'8 DENNY, Danielle Mendes Thame, Bioeconomy and the Nagoya Protocol, Revista de Direito
Internacional, v. 19, n. 1, 2022.

 No caso do Brasil com a Lei da Biodiversidade (Lei n® 13.123/2015) que regula o acesso a recursos
genéticos e prevé o Sistema Nacional de Gestdo do Patrimonio Genético e do Conhecimento Tradicional
Associado (SisGen) para controlar o acesso e garantir reparticdo justa e equitativa de beneficios, bem
como o cumprimento e monitoramento, empresas e instituicdes que ndo seguirem as regras podem
enfrentar sang¢des legais de multa, apreensdo, suspensao de fabricacdo e venda, embargo da atividade,
interdi¢do parcial ou total do estabelecimento, atividade ou empreendimento.
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as disrupgoes econdmicas sistémicas relacionadas a suprimentos. Episddios
recentes, como a guerra na Ucrania e as tensdes no Oriente Médio,
evidenciaram a vulnerabilidade estrutural dos sistemas produtivos intensivos
em insumos importados, especialmente no que se refere a oferta de amoénia,
cuja produgéo depende fortemente do gas natural. Essa dependéncia néo
apenas afeta a previsibilidade dos custos de produgédo, mas também
compromete a seguranga alimentar e a competitividade.

Ao incorporar microrganismos promotores de crescimento, inoculantes para
fixagao biologica de nitrogénio e biofertilizantes, esses insumos permitem
reduzir significativamente a necessidade de fertilizantes nitrogenados
sintéticos, substituindo parcialmente processos industriais intensivos em
energia por processos bioldgicos baseados em ciclos naturais %°. Essa
transigcéo tecnoldgica é particularmente relevante para os paises tropicais, nos
quais a atividade bioldgica do solo pode ser intensificada, ampliando a
eficiéncia do uso de nutrientes e contribuindo para a resiliéncia dos sistemas
produtivos. Do ponto de vista ambiental, os bioinsumos contribuem para a
mitigacdo das emissdes de gases de efeito estufa, uma vez que reduzem a
dependéncia de fertilizantes sintéticos cuja produgao é altamente emissora 2'.
Além disso, promovem a saude do solo, aumentam a biodiversidade
microbiana e reforgcam os servigos ecossistémicos associados a fertilidade e a
ciclagem de nutrientes, alinhando-se as estratégias de solugbes baseadas na
natureza e aos compromissos climaticos internacionais.

Sob a perspectiva do comércio internacional, a substituicdo por bioinsumos
também se insere na dindmica emergente de governanca das cadeias globais
de valor, cada vez mais orientadas por critérios de sustentabilidade e devida
diligéncia. A crescente proliferacao de regulamentagdes ambientais e
instrumentos de due diligence — como evidenciado no debate sobre cadeias
livres de desmatamento — refor¢ca a necessidade de reduzir a pegada
ambiental dos sistemas produtivos, sob pena de perda de acesso a mercados
estratégicos®.

Praticas e tecnologias-chave
(nomenclatura e conceitos)

Previstos no Plano de Agricultura de Baixo Carbono:

Terminagéo Intensiva (TI)
Estratégias de engorda acelerada de bovinos em sistemas confinados ou
semiconfinados, com manejo nutricional e sanitario ajustado para reduzir o

22 MORANDI, Marcelo Augusto Boechat et al (Orgs.), Agricultura e meio ambiente: A busca pela
sustentabilidade, Brasilia, DF: Embrapa, 2024.

2 |bid.

22 UNCTAD, United Nations Conference on Trade and Development, Voluntary sustainability
standards and sustainable development due diligence, Geneva, Switzerland: [s.n.], 2024.
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tempo de abate por animal, aumentar a produtividade por area e,
potencialmente, diminuir emissdes entéricas por unidade de produto.

Sistema Plantio Direto de Graos (SPDG)

Sistema de producgao de graos sem revolvimento do solo, com manutengao de
palhada/cobertura permanente e rotagao de culturas. Reduz erosédo, aumenta
matéria organica do solo, melhora infiltracdo de agua, eficiéncia do uso de
fertilizantes e estabilidade da producéo.

Sistemas Agroflorestais (SAF)

Arranjos produtivos que combinam arvores, cultivos agricolas e/ou pecuaria na
mesma area, de forma simultanea ou escalonada, para diversificar renda,
melhorar microclima, aumentar estoque de carbono, conservar solo e agua e
favorecer a biodiversidade funcional.

Bioinsumos (BI)

Insumos de base bioldgica usados na produgéo agropecuaria: inoculantes
para fixagao bioldgica de nitrogénio, biofertilizantes, microrganismos
promotores de crescimento, agentes bioldgicos de controle de pragas e
doengas, entre outros, substituindo ou reduzindo insumos quimicos sintéticos.

Sistemas Irrigados (SI)

Uso de tecnologias de irrigagéo (pivo central, gotejamento, aspersao, entre
outras) associado a manejo eficiente da agua, da energia e dos insumos,
visando maior produtividade por area, redugao de riscos climaticos e
diminuigao de perdas por estresse hidrico, com atengao a disponibilidade
hidrica local.

Praticas para Recuperagao de Pastagens Degradadas (RPD)

Conjunto de praticas para recuperar a capacidade produtiva de pastagens:
correcao da acidez e da fertilidade do solo, adubacao, renovacgao ou reforma
de pastos, ajustes de lotacdo, manejo rotacionado e controle de plantas
invasoras, elevando a taxa de lotagao e reduzindo pressao por abertura de
novas areas.

Integracao Lavoura-Pecuaria-Floresta (ILPF)

Sistemas integrados que combinam, na mesma area e em rotag&o ou
consorcio, lavouras, pecuaria e componentes florestais, buscando sinergias
entre ciclagem de nutrientes, conforto térmico animal, prote¢cdo do solo,
diversificagao de renda e aumento do sequestro de carbono.

Sistema Plantio Direto de Hortalicas (SPDH)

Adaptacao dos principios do plantio direto para hortalicas, com minimo
revolvimento do solo, uso intensivo de cobertura vegetal, rotagdo de espécies e
manejo cuidadoso de adubacao e irrigagao, reduzindo erosao, melhorando
estrutura do solo e diminuindo uso de insumos.

Florestas Plantadas (FP)

Estabelecimento e manejo de florestas comerciais ou de uso multiplo (nativas
ou exoticas) em areas adequadas, visando produgédo de madeira, biomassa e
outros produtos, ao mesmo tempo em que aumentam o sequestro de carbono,



protegem o solo e aliviam a pressao sobre remanescentes de vegetacao
nativa.

Outros termos nao citados no Plano ABC+

Agricultura Conservacionista (AC)

Conjunto de praticas baseado em trés principios: minimo revolvimento do solo,
cobertura permanente do solo e rotacio diversificada de culturas. Promove
conservagao do solo e da agua, aumento da matéria organica, maior atividade
bioldgica e maior resiliéncia dos sistemas produtivos as mudangas climaticas.

Agricultura de Precisao (AP)

Uso de sensores, geotecnologias, sensoriamento remoto, sistemas de
informacéao geografica e plataformas digitais para monitorar atributos do solo,
produtividade e uso de insumos. Permite manejo de precis&o, melhor
planejamento do uso da terra e apoio a sistemas de mensuragao, reporte e
verificagcdo de carbono e saude do solo.

Biochar e Manejo de Carbono do Solo (BCS)

Aplicagao de carvao vegetal estabilizado no solo e outras praticas voltadas ao
aumento do carbono orgéanico do solo, com o objetivo de melhorar retengao de
nutrientes e agua, aumentar estabilidade da matéria organica e contribuir para
mitigagado das mudangas climaticas.

Plantas de Cobertura e Adubacgao Verde (PCAV)

Uso de espécies vegetais cultivadas entre safras ou consorciadas com
culturas comerciais para proteger o solo, aumentar matéria organica, melhorar
estrutura e infiltragcdo de agua, reciclar nutrientes e estimular a atividade
biolégica do solo.

Fixagao Bioldgica de Nitrogénio (FBN)

Processo bioldgico realizado por microrganismos simbioticos ou associados as
plantas que convertem o nitrogénio atmosférico em formas assimilaveis pelas
plantas. Reduz a dependéncia de fertilizantes nitrogenados sintéticos, diminui
emissdes associadas a sua produgao e melhora a fertilidade do solo.

Manejo Integrado de Nutrientes (MIN)

Estratégia de manejo que combina fontes organicas e minerais de nutrientes,
uso eficiente de fertilizantes, reciclagem de residuos agricolas e monitoramento
da fertilidade do solo, buscando aumentar eficiéncia agronédmica, reduzir
perdas e minimizar impactos ambientais.

Manejo de Residuos da Producéao Agropecuaria e Florestal (MRPAF)

Sistemas de manejo, armazenamento, tratamento e aproveitamento circular de
residuos e efluentes provenientes da pecuaria, da agricultura e da silvicultura
— como esterco, camas, aguas residuarias, restos culturais, palhadas,
residuos de colheita, biomassa florestal e subprodutos do processamento
agroindustrial. Incluem tecnologias como biodigestores, compostagem, lagoas
de tratamento, biofertilizantes, produgéo de bioenergia e fertirrigagcéao
controlada, com o objetivo de reduzir emissées de metano e 6xido nitroso,
evitar contaminacgao de solo e agua, aumentar a eficiéncia do uso de nutrientes
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e transformar residuos em insumos produtivos, como energia renovavel
(biogas/biometano), fertilizantes orgéanicos e condicionadores de solo,
promovendo a circularidade de nutrientes e carbono nos sistemas
agroflorestais.

Manejo do Metano na Pecuaria (MMP)

Conjunto de estratégias voltadas a reducao das emissées de metano
associadas a producao pecuaria. Inclui melhoria da qualidade e digestibilidade
das dietas, uso de aditivos alimentares redutores de metano, selegcdo genética
de animais mais eficientes, manejo adequado de dejetos e captura de biogas
por biodigestores. Essas praticas reduzem emissdes entéricas e do manejo de
residuos, aumentam a eficiéncia produtiva e podem gerar energia renovavel a
partir do metano capturado.

Manejo Rotacionado de Pastagens (MRP)

Sistema de manejo de pastagens que alterna periodos de uso e descanso das
areas de pastagem, permitindo recuperacao da vegetagédo, aumento da
produtividade forrageira, melhoria da estrutura do solo e maior eficiéncia no uso
da terra.

Restauracao Ecoldgica Produtiva (REP)

Integracao entre restauragcéo de vegetagao nativa e atividades produtivas
sustentaveis, combinando regeneragao natural assistida, sistemas
agroflorestais e manejo adaptativo para recuperar fungdes ecologicas,
biodiversidade e servigos ecossistémicos, ao mesmo tempo em que gera renda
e beneficios sociais nas paisagens rurais.

Solucdes Baseadas na Natureza (SbN)

Acdes que protegem, conservam, restauram e manejam ecossistemas —
naturais ou modificados — para enfrentar desafios sociais, econémicos e
ambientais de forma eficaz e adaptativa, gerando ao mesmo tempo bem-estar
humano, servigos ecossistémicos, resiliéncia e ganhos de biodiversidade®.
abrangem trés tipologias complementares: (1) prote¢cdo dos ecossistemas
naturais com intervengdo minima, (2) gestao sustentavel de paisagens
produtivas para beneficios multifuncionais e (3) restauragao ou criacéo de
ecossistemas?, incluindo infraestruturas green e green-gray *° em éareas
transformadas .

2 FUNEP, United Nations Environment Programme, Ministerial Declaration: UNEA-5, Environment
Assembly, disponivel em:
<http://www.unep.org/environmentassembly/inputs-ministerial-declaration-unea-5>. acesso em:
8 fev. 2024.

24 COHEN-SHACHAM, Emmanuelle et al (Orgs.), Nature-based solutions to address global societal
challenges, Switzerland: IUCN International Union for Conservation of Nature, 2016.

25 BROWDER, GREG et al, Integrating Green and Gray: Creating Next Generation Infrastructure.
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Contexto atual da agropecuaria e
silvicultura na agenda climatica

A agropecuaria e a silvicultura precisam ocupar posigao estratégica na agenda
climatica global, pois concentram simultaneamente desafios relevantes de
mitigagao e importantes oportunidades de adaptagéo e remogao de carbono.

O setor AFOLU (agropecuaria, silvicultura e outros usos da terra) responde por
cerca de 22% das emissodes globais de GEE?®. No caso brasileiro, essa
centralidade é ainda mais evidente, chega a cerca de 74% das emissdes
nacionais, estiveram associadas ao setor LULUCF (uso da terra, mudanca do
uso da terra e desmatamento) sendo aproximadamente 25% diretamente
atribuidos a produgao agropecuaria®’. Se acabassemos hoje com o
desmatamento as emissdes da agropecuaria seria quase 90%. Ou seja esse
tema é central para o Brasil e outros paises tropicais produtores de alimento.

Esse papel foi reafirmado nas negociagdes internacionais no ambito do Sharm
El-Sheikh Joint Work on Implementation of Climate Action on Agriculture and
Food Security?®, que consolidou a integragéo entre seguranga alimentar,
adaptacao e mitigagao nas politicas agricolas climaticas.

Na COP30 esse debate ganhou novos avancgos institucionais e cientificos, com
destaque para a participacao do Brasil por meio da Embrapa e do Ministério da
Agricultura e Pecuaria (MAPA). A Embrapa organizou a AgriZone, um espaco
voltado a ciéncia, inovagao e cooperagao internacional em agricultura
sustentavel, que apresentou tecnologias e sistemas produtivos de baixo
carbono desenvolvidos no pais, incluindo sistemas integrados de produgao,
recuperacao de pastagens degradadas, bioinsumos, manejo sustentavel do
solo e solugdes de agricultura digital.

A iniciativa também buscou consolidar principios orientadores para a
transformacao dos sistemas agroalimentares frente 8 mudancga do clima (em
inglés formam o acrénimo RESPECT: Resilience; Efficiency; Science; People;
Energy; Change; Trade). Esses principios incluem a promog¢ao simultanea de
seguranga alimentar e agao climatica; o reconhecimento da ciéncia, da
inovagao e da cooperacgao internacional como bases da transicdo para
sistemas agroalimentares sustentaveis; a valorizagao da diversidade de
sistemas produtivos e das realidades regionais; a integragao entre mitigagao,
adaptacao e restauragao da qualidade do solo e dos ecossistemas; e a
necessidade de politicas publicas e investimentos que ampliem a escala de

%6 FIPCC, Intergovernmental Panel on Climate Change, AR6 Climate Change 2022: Mitigation of Climate
Change — IPCC, [s.l.]: IPCC, 2022.

" FSEEG, Sistema de Estimativas de Emissdes e Remoc&es de Gases de Efeito Estufa, Emissdes totais
brasileiras, disponivel em: <https://plataforma.seeg.eco.br/total_emission>.

8 FAO, Food and Agriculture Organization of the United Nations, Sharm el-Sheikh joint work | Climate
change | Food and Agriculture Organization of the United Nations, ClimateChange, disponivel em:
<https://www.fao.org/climate-change/action-areas/climate-negotiations/sharm-el-sheikh-joint-work/en
>. acesso em: 16 jun. 2025.

12


https://www.zotero.org/google-docs/?cuJaFw
https://www.zotero.org/google-docs/?cuJaFw
https://www.zotero.org/google-docs/?cuJaFw
https://www.zotero.org/google-docs/?cuJaFw
https://www.zotero.org/google-docs/?vKZoK5
https://www.zotero.org/google-docs/?vKZoK5
https://www.zotero.org/google-docs/?rBdAcj
https://www.zotero.org/google-docs/?rBdAcj

solugdes sustentaveis, garantindo incluséo social, especialmente de pequenos
produtores e territérios vulneraveis.

Nesse contexto, praticas como recuperagédo de pastagens degradadas,
integracao lavoura-pecuaria-floresta, manejo de carbono no solo e redugao de
emissoes de metano na pecuaria passaram a ser apresentadas como
caminhos estratégicos para alinhar produgao agricola, conservagédo ambiental
e acao climatica, especialmente em paises tropicais, onde se concentram
grande parte das oportunidades globais de mitigacao e adaptacgao.

LicGes do caso brasileiro

O Brasil tem condigéo de liderar a agenda climatica da agropecuaria e
silvicultura de baixo carbono, pois ja tem experiéncia com seu Plano ABC+. O
painel da Plataforma ABC mostra que, no agregado, o Plano ABC+ cumpriu
cerca de 52% da meta de adaptagcéo em area (37,7 de 72,7 milhdes de
hectares) e 3,9% da meta de adaptagao associada ao manejo de agua,
enquanto a meta ligada ao numero de animais ja esta mais que triplicada
(315% de cumprimento). A meta de mitigagao alcangada soma 197,3 de
1.042,4 milhdes de tCO:eq, algo em torno de 19% do previsto, distribuidos
entre as diferentes tecnologias.

B & ChatGPT-F & PLATAFOIX @ 500 -Erroi dd.serpro.gov.br  Livro_PlancABC Papers_KAS [ (2898) Crez The Journal Progress Bo B4 the Journal G Brazilhas a Friends-or-Foe: + v
0| « (¢] O & www.gov.br/agricultura/pt-br/assuntos/sustentabilidade/planoabc-abcmais/abc/sinabe/plataforma-abc B ¥¥ Y @ear O E H =
®
o = Ministério da Agricultura e Pecuaria 0 que vocé procura? Q
© At to d ta di
Atingimento da meta de Atingimento da meta de Atingimento da meta de ingimento da meta ce
Al adaptacao (milhoes de ha) adaptacao (milhoes de m?3) adaptacao (milhdes de animais) mmgaca%%nznghqo)es de Mg Quantidade de propriedades
E 2 68 o 3 5 2 939 £ 7c 215 9oy DO 3.035.562
37,71de72,68(51,88%) 8,19 de 208,40 (3,93%) 15,75 de 5,00 (315,02%) 197,34 de 1042,42 (18,93%)
dos indi paraas jias do ABC+
% da
Q Q N° Linha de Meta de Ampliagdo da tecnologia % dameta de Meta de mitigagao Mitigacao alcancada meta
SPSABC+ Ano proprieda... base' a ( 3 £] (milhoes de Mg CO2eq) (milhdes de Mg CO2eq) de
Terminagao Intensiva (TI) 2025 541.836 15,55 5,00 15,75 31562%. 16,25 44,65 27..
]
ma Plantio Diret 2024 4974 28,76 12,50 821 65,69% 12,11 54,67 45..
s Agroflorestais (SAF) 2025 497.907 13,48 0,10 0,06 63,48% 0,38 105 a
Bioinsumos (BI) 2024 = 29,56 13,00 7,66 58,89% 23,40 34,42 14...
2025 ° 2,62 3,00 171 56,88% 56,00 2513 56,...
2022 1.904.165 55,87 30,60 16,94 56,47% 11370 0,51 0.4..
]
2025 9.969 12,85 16,00 2,90 29,01% 37,96 36,52 96,...
2025 1.439 0,00 0,08 0,01 13,07% 0,88 0,12 13,..
2024 73.694 9,69 4,00 0,22 546%® 510,00 -1,23 -0,...
®

Manejo de Residuos da 2024 1.638 38,34 208,40 8,19 3,93%@ 277,80 1,50 8,5...

Produgéo Animal (MRPA) °’
S

O painel analitico do SIGABC mostra, no médulo de Planos Estaduais, que os
Planos Operativos ABC+ estdo cadastrados em 17 Unidades da Federagao.
Esses planos somam 6 estratégias, desdobradas em 13 a¢des e 26 atividades,
com um indicador agregado de “% realizado” de 867,52 e “% meta estadual”’ de
5,49, a partir das informacdes inseridas pelos Grupos Gestores Estaduais. No
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modulo do Plano Nacional, o painel registra 11 estratégias nacionais,
detalhadas em 44 acdes e 171 atividades, envolvendo 9 instituigdes, 12 pontos
focais e 70 atores. O Plano Operativo Nacional acompanha ainda 144 produtos
e 109 diferentes unidades de medida, o que indica um arcabouco de
governanga relativamente ainda bastante complexo para organizar, monitorar e
comparar a implementagcao do ABC+ entre nivel federal e estados.

WSABC

Unidade de medida
Estratégia

Acdo

Atividade

Produto

Periodo da Meta
Atores Envolvidos
Ponto Focal

UF

Planos Estaduais - Indicadores gerencias obtidos do SIGABC a partir do Plano
Operativo ABC+

Estratégia Acao Atividade UFs

% Realizado 6 1 3 2 6 1 7

8 6 ; ’ 5 2 % Meta Estadual
Meta Nacional Meta Estadual Meta Realizada
?

Ranking de Metas Realizadas por Estado
Mato Grosso do Sul 534259

Parana = 157,82

Rio Grandedo Sul ' 115,98
Espirito Santo | 79,06
Mato Grosso = 59,93
Alagoas | 46,45
Santa Catarina | 42,50
Maranhao | 39,83
Bahia | 18,47
Minas Gerais I 18,28

Ceard | 9,13

Amazonas | g,68
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Painel Analitico do Sistema de Governanca do ABC+ (SIGABC)

~
~N
WSABC
Plano Nacional - Indicadores gerencias obtidos do SIGABC a partir do Plano
Ultima at .
o Operativo ABC+
1 2025 0
Unidade de medida
Estratégia Agdo Atividade Instituigoes
Estratégia 2 2 1 1 5
Meta Nacional
Aqio Selecione umaunidade de medidapara obter a Meta Naclond Ponto Focal Ator Produto Unidade de Medida

Atividade

Produto Total de Atividade por Perio... Total da Meta Nacional por ...

Total de Atividades por Estratégias

Total de Atividade por Periodo da Meta
Periodo da Meta

META 2620-2025 [}
Atores Envolvidos )
Estratégia de Gover. 6

Ponto Focal

Estratégia de Pesqu
Limpar Filtros

O estudo TEEBAgriFood?® para a meta de recuperar 30 milhdes de hectares de
pastagens degradadas mostra ganhos macroecondmicos importantes: aumento
de até 1,3% do PIB real na RPD convencional e 1,62% quando combinada com
ILPF; expansao de 1,8-2,2% no consumo das familias e de 3,8-4,6% no
investimento real. A producio de carne bovina cresce cerca de 39%, o leite em
15% e as carnes processadas em 18%, com uso mais eficiente de terras,
menor conversao de vegetacao nativa e redugao de erosdo em cenarios com
RPD + ILPF.

META 2625-2630 [}

O desafio s6 no Brasil € colossal. O Atlas das Pastagens®® com sensoriamento
remoto constata que as pastagens com degradagao em nivel intermediario
somam 75,7 milhdes de hectares, — area equivalente a mais de duas vezes o
territério da Alemanha ou aproximadamente o tamanho combinado dos estados
brasileiros de Sao Paulo e Mato Grosso. Isso corresponde a 42,21% de toda a
area de pastagens do pais e a 8,92% do territério brasileiro. Ja as pastagens
com degradacédo severa abrangem 39,7 milhdes de hectares — uma area
maior que todo o territério da Alemanha ou aproximadamente equivalente a
soma dos estados brasileiros de Sao Paulo e Parana. Isso é 22,12% da area
de pastagens e 4,67% do territorio nacional. Em conjunto, isso significa que
mais de 115 milhdes de hectares de pastagens apresentam degradagao
intermediaria ou severa s6 no Brasil.

» GPP, Grupo de Politicas Publicas da Esalq/USP; TEEBAGRIFOOD; PNUMA, Programa das Nag¢des Unidas
para o Meio Ambiente, Impactos das metas de recuperagdo de pastagens degradadas no Plano ABC+,
Impactos da RPD, disponivel em: <https://impactosdarpd.gppesalqg.agr.br/>. acesso em: 30 nov. 2023.

0 LAPIG, Atlas das Pastagens.
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Dessa imensidao, 28 milhdes de hectares de pastagens plantadas, com
degradacéao intermediaria ou severa, situadas em areas com alto ou muito alto
potencial agricola, fora de terras indigenas, quilombolas, unidades de
conservagao e outras areas especiais, podem ser convertidos ou integrados a
lavouras. Essas areas aumentariam em ~35% a area atual de grdos em
relacédo a safra 2022/23, sem abrir novas areas de vegetagao nativa,
principalmente em MT, GO, MS, MG e PA?', o que indica a necessidade de
direcionamento de politicas e investimentos para a intensificagao sustentavel e
redugao de pressao por desmatamento para esses territorios.

E possivel adiantar muita coisa com o mapeamento e o acompanhar da
degradacéao e do potencial de uso das pastagens com base em dados publicos
de sensoriamento remoto e Sistema de Informacédo Geografica (SIG)*,
integrando: Infraestrutura de Dados Espaciais da Embrapa (Geolnfo) € no
Portal de Dados da Plataforma Tecnoldgica do PronaSolos 32, Atlas das
Pastagens (qualidade da cobertura) *, mapa de potencial agricola natural 3,
Plataforma Adapta Brasil *, Zoneamento Agricola de Risco Climatico (ZARC) ,
MapBiomas ¥.

No entanto, ainda ha importantes lacunas de conhecimento que exigem maior
investimento em pesquisa aplicada e monitoramento de campo. Grande parte
das estimativas atuais depende de modelagens e inferéncias derivadas de
dados secundarios, sem medi¢gdes empiricas em larga escala feitas no Brasil.
Os experimentos de longo prazo e as bases de dados sistematizadas sobre
atributos fisicos, quimicos e bioldgicos do solo associadas aos diferentes usos
agropecuarios sao excassos.

Além disso, muitas das metodologias utilizadas para mensuragao de carbono,
saude do solo e emissdes foram desenvolvidas em contextos temperados e
ainda carecem de adaptacao adequada as condi¢cdes edafoclimaticas tropicais.
Essas lacunas metodoldgicas e empiricas comprometem a robustez dos
sistemas de monitoramento, reporte e verificagdo (MRV), dificultando a
comparabilidade internacional de dados, a avaliagdo do impacto de politicas
publicas e a tomada de decis6es baseadas em evidéncias para orientar

31 BOLFE, Edson Luis et al, Potential for Agricultural Expansion in Degraded Pasture Lands in Brazil Based
on Geospatial Databases, Land, v. 13, n. 2, p. 200, 2024.

32 Sensoriamento remoto coleta a informagdo com sensores em satélites, avides, drones, etc. para
“enxergar” a superficie da Terra a distancia (imagens éticas, radar, infravermelho, etc.), enquanto o SIG
organiza e analisa essa informacdo no espago. Um precisa do outro para virar diagnéstico Util para
politicas publicas.

33 EMBRAPA, Empresa Brasileira de Pesquisa Agropecuaria, Pronasolos - Infraestrutura de Dados
Espaciais da Embrapa (Geolnfo) e no Portal de Dados da Plataforma Tecnolégica do PronaSolos.,
disponivel em: <https://geoportal.sgb.gov.br/pronasolos/>. acesso em: 12 dez. 2025.

3 LAPIG, Atlas das Pastagens.

%5 |BGE, Instituto Brasileiro de Geografia e Estatistica, Mapa de Potencial Agricola Natural.

% MCTIC, Ministério da Ciéncia Tecnologia, Inova¢des e Comunicac¢des, Plataforma Adapta Brasil MCTI,
ADAPTABRASIL, disponivel em: <https://adaptabrasil.mcti.gov.br/>. acesso em: 22 set. 2025.

37 MAPBIOMAS, RAD 2024: Relatério Anual do Desmatamento no Brasil 2024, S30 Paulo, SP, Brasil:
Mapbiomas, 2025.
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investimentos, planejamento territorial e estratégias de mitigagdo e adaptagao
no setor agropecuario.

Outra lacuna que o caso brasileiro evidencia € a baixa adesao da agricultura
familiar ao Plano ABC+. Apesar de corresponderem a trés quartos dos
estabelecimentos rurais, centrais na producao de alimentos basicos e para a
seguranga alimentar nacional. As linhas de crédito do Pronaf ABC+ quase nao
estdo sendo usadas. De acordo com o Manual de Crédito Rural (MCR)?*® para o
periodo 2015-2023, olhando quatro subprogramas: Pronaf ABC+ Bioeconomia,
Agroecologia, Florestas e Semiarido, a participagao dessas linhas “verdes” no
universo do Pronaf continua residual: na maioria dos anos, cada subprograma
responde por algo em torno de 0,1% a 0,7% do valor total do Pronaf, chegando
no maximo a cerca de 2% no caso do Pronaf ABC+ Bioeconomia em 2023, e
por menos de 2% dos contratos em quase todo o periodo *.

O Pronaf ABC+ Bioeconomia € o que mais cresce, especialmente a partir de
2018-2019: em 2023 concentrou mais da metade do valor desembolsado
(53,75%) e 86,7% dos contratos entre os quatro subprogramas, com valor
médio de contrato superior a R$ 60 mil, indicando uso por agricultores
familiares mais capitalizados. O Pronaf ABC+ Semiarido domina historicamente
em numero de contratos, mas com valores médios muito baixos (entre R$ 4,7
mil e R$ 8,4 mil), funcionando mais como linha de pequeno investimento e
adaptacao local, sem escala financeira para transformar sistemas produtivos.
Ja o Pronaf ABC+ Agroecologia permanece marginal o tempo todo, com menos
de 1% do valor das linhas ABC+ e quedas no valor médio dos contratos, o que
reforga a dificuldade de financiar sistemas agroecolégicos. O Pronaf ABC+
Floresta tem valores médios altos, mas volume agregado pequeno e forte
concentracgdo regional.

O Pronaf ABC+ Floresta concentra-se quase inteiramente na Regido Norte; o
Pronaf ABC+ Semiarido é praticamente sindbnimo de Nordeste; o Pronaf ABC+
Agroecologia fica concentrado no Sul (e, em menor grau, Sudeste); e o Pronaf
ABC+ Bioeconomia se desloca, a partir de 2017, para Sul e Sudeste, com
pouca presenca no Centro-Oeste e no Norte. Em outras palavras, as linhas do
ABC+ para agricultura familiar ndo chegam de forma homogénea ao territério e
tendem a reforgar regides que ja tinham maior organizagao produtiva e
bancaria.

Embora importante no desenho do Plano, o Pronaf ABC+ nao tem conseguido
promover uma agricultura familiar de baixo carbono, porque o niumero de
contratos e o volume de recursos sao muito pequenos em relagdo ao conjunto
do programa. Para mudar esse quadro, o Plano ABC+ precisaria ir além do
crédito, combinando novos mecanismos financeiros, linhas de crédito

% CMN, Conselho Monetario Nacional, Resolucdo CMN 5.193/2024 - Impedimentos Sociais, Ambientais
e Climaticos e Condigdes Basicas do Manual de Crédito Rural.

39 CONCEICAOQ, Junia Cristina P. R. da, Anélise das linhas de crédito do plano ABC+ para agricultura
familiar, Texto para Discussao, n. n. 3079, 2025.
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desenhadas para diferentes perfis de agricultores familiares. Outro ponto
importante € Assisténcia Técnica e Extensdo Rural (ATER) publica, qualificada
e continua para trazer ao pequeno produtor o que de mais moderno em
pesquisa e inovagao em tecnologias adaptadas, com uma abordagem
regionalizada que considere a vulnerabilidade maior da agricultura familiar,
especialmente no Nordeste e no Sul afetados por eventos climaticos extremos.

Estudos de caso subnacionais também tém muito potencial de nortear o
Roadmap global. Estados como o Para avangaram na criagdo de Grupos
Gestores Estaduais (GGE), camaras técnicas tematicas e Planos de Acgao
Estaduais ABC+, reconhecendo o Plano como pilar da agenda climatica
estadual. Oficinas regionais de diagndstico apontaram gargalos recorrentes:
assisténcia técnica insuficiente e pouco preparada para Sistemas de Producao
Sustentaveis da Agricultura de Baixa Emissao de Carbono (SPSABC);
infraestrutura rural precaria (estradas, armazenagem, conectividade); alto custo
de transacao e burocracia do crédito; baixa integragdo com regularizagao
ambiental e fundiaria; falta de monitoramento e avaliagao sistematica dos
resultados “°.

O Brasil ja opera em grande escala varias solugdes alinhadas ao ABC+: SPD
responde por cerca de 95% da produgdo de graos*!, com efeitos positivos
sobre carbono no solo, erosédo e uso de agua; o pais é lider em Bl, com
mercado em rapida expansao, crescendo varias vezes acima da média global;
ha entre 15 e 17 milhées de hectares com alguma forma de sistemas
integrados (ILPF).

Relatério sobre “Solucdes em Clima e Natureza™? destaca que esses sistemas
geram mitigagdo de emissdes, adaptagao e co-beneficios de biodiversidade e
servigcos ecossistémicos, mas uma parte relevante desses resultados ainda néo
€ plenamente capturada nos inventarios nacionais nem convertida em
incentivos econdmicos estaveis. O que pode ser uma lacuna a ser enderegada
pelo roadmap global.

O relatdrio "Agricultural Policy Monitoring and Evaluation 2025" *® reconhece
que o RenovAgro/Plano ABC+ como estratégia setorial de referéncia, a ser
seguido como exemplo de adaptagéo e de baixas emissdes na agropecuaria.
No entanto, constata que a agenda de baixas emissdes se organiza em torno
do crédito rural, do zoneamento e da condicionalidade ambiental, sendo
oferecido um apoio relativamente baixo aos produtores.

%0 PARA, Governo do Estado, Plano ABC+ Para 2020-2030, in: , Belém, PA: [s.n.], 2025.

“1 FEBRAPDP, Federac3o Brasileira do Sistema Plantio Direto, Plantio Direto - Site Federagdo Brasileira do
Sistema Plantio Direto, FEBRAPDP - Federacdo Brasileira do Sistema Plantio Direto, disponivel em:
<https://plantiodireto.org.br/>. acesso em: 5 mar. 2026.

2 ARAPYAU, Instituto; PAGINA 22, Soluces em Clima e Natureza do Brasil Arapyau Pagina 22.

3 OCDE, Organisation for Economic Co-operation and Development, Agricultural Policy
Monitoring and Evaluation 2025: Making the Most of the Trade and Environment Nexus in
Agriculture, Paris, France: OECD Publishing, 2025.
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O principal instrumento da politica brasileira sdo as linhas de crédito
subsidiado, condicionadas ao Cadastro Ambiental Rural (CAR), ao Cédigo
Florestal e ao ZARC. Mas o volume de recursos é captado de forma desigual o
Plano Safra 2024-25* destina cerca de 400,6 mil milhdes de reais a agricultura
empresarial e 76 mil milhdes de reais a agricultura familiar, com redugdes nas
taxas de juros para os produtores que tenham um CAR valido e adotem
praticas sustentaveis.

Comeércio internacional distorcido contra
as praticas de baixo carbono

O “estado da arte” do apoio publico a agricultura no mundo, combina trés
tracos estruturais: (i) volumes financeiros elevados e relativamente
persistentes, (ii) um perfil ainda fortemente marcado por instrumentos com
potencial de distorcer precos, producédo e comércio, e (iii) uma tendéncia
crescente no discurso e no desenho normativo, mas com condicionalidades
climaticas e ambientais substantivas ainda minoritarias quando se olha o
agregado global.

No plano quantitativo comparavel, a referéncia mais robusta e atual é o sistema
da Organizagao para a Cooperagéo e Desenvolvimento Econémico (OCDE) de
mensuragao. Para o conjunto de 54 economias monitoradas, o apoio total ao
setor agropecuario ficou em média em USD 842 bilhdes/ano em 2022-2024 *°.
Dentro desse total, o apoio ao produtor correspondeu a cerca de trés quartos
(USD 624 bilhdes/ano), com mais da metade oriunda de “market price support”
— politicas que elevam pregos domeésticos acima dos precos de referéncia
internacionais (USD 334 bilhdes/ano) e que, portanto, sédo distorcivos ao
comércio. Esse é um ponto crucial para a agenda de baixo carbono global:
instrumentos baseados em preco: tarifas, quotas quantitativas com tarifa
diferenciada (TRQs) e pre¢cos minimos s&o, na esséncia, distorcivos e pouco
compativeis com condicionalidade ambiental, porque nao permitem excluir
beneficiarios do diferencial de preco no mercado.

A condicionalidade de “cumprir a lei” (baseline regulatério): no agregado
2022-2024, foi de 17%. De todo o apoio ao produtor, apenas um quinto estava
condicionado ao cumprimento de regulagdes existentes (incluindo requisitos
ambientais, de bem-estar animal e sociais).

“ MAPA, Ministério da Agricultura, Pecudria e Abastecimento, Plano Safra 2023/2024 incentiva
sustentabilidade e conta com 13 programas para investimentos entre eles o RenovAgro, Ministério da
Agricultura e Pecudria, disponivel em:
<https://www.gov.br/agricultura/pt-br/assuntos/noticias/plano-safra-2023-2024-incentiva-sustentabilid
ade-e-conta-com-13-programas-para-custeio-comercializacao-e-investimentos>. acesso em:

10 ago. 2023.

5 OECD, Organisation for Economic Co-operation and Development, Agricultural Policy Monitoring and
Evaluation 2025: Making the Most of the Trade and Environment Nexus in Agriculture, [s.l.]: OECD
Publishing, 2025.
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A condicionalidade que exige agado ambiental adicional, isto &, praticas que vao
além das obrigagdes legais, 0 que abarca todos os incentivos a adogao de
normas voluntarias de sustentabilidade (voluntary sustainability standards
-VSS)*: corresponde a apenas 5% do apoio ao produtor, e esse percentual
esta estagnado em relagéo ao inicio dos anos 2000.

Em termos aproximados, considerando o apoio total ao produtor (USD 624
bilhées/ano), sendo 17% condicionado ao cumprimento das leis e 5%
remunerando o cumprimento de VSS (onde se inserem praticas de
mitigacdo/remocao e reducao de emissoes), pode-se afirmar que a maior parte
do apoio ainda incentiva padrdes produtivos e de uso da terra que nao
internalizam adequadamente as externalidades climaticas e de biodiversidade,
dificultando (em vez de estimular) as praticas de baixo carbono.

Quanto aos estimulos diretos as praticas de baixo carbono na agropecuaria e
silvicultura a reorientagao de investimentos tem sido feita por meio de:
pagamentos por servicos ambientais (pagamentos condicionados a praticas e
resultados), que enfrenta problemas classicos de desenho como a
adicionalidade, mensurabilidade, permanéncia e vazamentos; exigéncia de
devida diligéncia nas cadeias globais de valor (por exemplo, requisitos
ambientais vinculados a acesso a mercados e programas que aumentam
custos de conformidade e rastreabilidade para o produtor); e transicéo
tecnoldgica e de insumos (p.ex., subsidios aos bioinsumos, bioenergia,
aproveitamento do metano), em que o nexo agricultura—energia-agua—industria
vem se intensificando.

8 ITC, International Trade Center, Standards Map, disponivel em:
<https://www.standardsmap.org/en/identify?sectors=>. acesso em: 31 ago. 2020.
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Figure 6.7. Brazil: Development of the PSE and its composition, 1995 to 2024
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explorer oecd.orgf.

Novamente o caso brasileiro pode ser tomado como paradigmatico.Os dados
da OCDE mostram que o Brasil mantém, ha mais de duas décadas, baixo nivel
agregado de apoio e protegdo a agricultura, coerente com sua posi¢ao de
exportador competitivo e formador de precos em varias commodities.
Diferentemente de paises da OCDE que operam com elevados subsidios
diretos, o apoio brasileiro ao produtor sempre foi limitado e pouco distorcivo.
Historicamente, o suporte ao produtor combinou market price support (MPS) e
subsidios a insumos, mas o MPS desapareceu gradualmente entre 2013 e
2021, levando o apoio total ao produtor (Producer Support Estimate - PSE) até
ficar ancorado quase exclusivamente em instrumentos financeiros: crédito rural
com juros preferenciais, subvencgao ao seguro e redugdes de custo de capital.

Nos anos recentes, porém, observa-se uma reversao parcial: o MPS volta a
aparecer e cresce a participagao de apoio orgamentario, sinalizando que a
politica agricola esta mais ativa e sensivel as flutuagdes de mercado e de risco
climatico. Ainda assim, o nivel total de apoio permanece baixo quando
comparado a padrdes internacionais. Esse diagnéstico reforga dois pontos
centrais para o aperfeicoamento das politicas publicas: a eficacia depende
menos do volume de subsidio e mais da qualidade do instrumento, sobretudo
de mecanismos condicionados a resultados ambientais reportaveis,
mensuraveis, e verificaveis. E preciso reposicionar incentivos, migrando de
subsidios amplos para pagamentos vinculados a adogao, permanéncia e
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impacto efetivo, com métricas claras de mitigagao, adaptagao, produtividade e
integridade ambiental ’.

Falta capacitacao, extensionismo e
investimento em pesquisa e tecnologia

Em escala mundial, observa-se um descompasso entre a relevancia
estratégica da agropecuaria e silvicultura para a seguranca alimentar, a
mitigac&o climatica, a conservagao dos ecossistemas, a oferta de fibras e
bioenergia e o volume de investimentos efetivamente destinados a pesquisa,
desenvolvimento e inovagao no setor. Esse déficit é particularmente critico nos
paises tropicais, onde a intensificagao sustentavel da produgao exige solugdes
tecnolégicas adaptadas as condi¢des edafoclimaticas locais, sistemas
produtivos complexos e estruturas fundiarias heterogéneas.

Além disso, a difusdo de tecnologias agricolas sustentaveis depende, em
grande medida, da existéncia de sistemas robustos de capacitagdo, assisténcia
técnica e extensao rural. Esses instrumentos sao responsaveis por traduzir o
conhecimento cientifico produzido por universidades e centros de pesquisa em
praticas produtivas aplicaveis no nivel das propriedades rurais. No entanto, em
diversos paises — especialmente nas economias agricolas tropicais — os
servigos de extensao tém sido historicamente subfinanciados, fragmentados
institucionalmente e incapazes de acompanhar a crescente complexidade
técnica das transformacdes exigidas pela transigdo para sistemas
agroalimentares de baixo carbono.

Tomando novamente o caso do Brasil como exemplo, os gastos com pesquisa,
desenvolvimento, assisténcia técnica e extensao permanecem abaixo de 1%
do valor da produgdo*®. Estudo da Agroicone*® mostra que algumas praticas
como a recuperacao de pastagens degradadas sdo economicamente
vantajosas, embora entrem em competicdo com outras estratégias de utilizagcao
da terra. Na bacia do Guariroba, no estado de Mato Grosso do Sul, no Brasil, a
transicdo de um sistema extensivo degradado de criagdo de gado para
pastagens recuperadas aumentou a lotagéo de 1,49 para 3,58 cabecgas por
hectare e melhorou significativamente a rentabilidade. Os cenarios que incluem
crédito de investimento sdo ainda mais vantajosos, pois permitem alavancar o
fluxo de caixa. Em Araguacgu (TO), crédito de investimento na recuperagéo

7 OCDE, Agricultural Policy Monitoring and Evaluation 2025.

“8 FREITAS, Rogério Edivaldo; CASTRO, César Nunes de, Gastos em Assisténcia Técnica e Extens3o Rural
(ATER) no Brasil a partir de dados da OCDE, 2024.

* AGROICONE, Agroicone PNCPD Conversdo de pastagens degradadas em sistemas de
producdo agropecuarios e florestais sustentdveis : Priorizacdo de areas e estimativas de
investimentos.
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também seria mais vantajoso, mas foi o arrendamento das areas degradadas
para o cultivo de soja que se mostrou mais lucrativo para financiar a
recuperacgao.

Estes estudos de casos® elucidam que a deciséo do produtor depende
também de uma dindmica sistémica de: precos da terra, custos de producao,
disponibilidade de areas ja abertas, parcerias com outros agentes, acesso a
financiamento, alternativas de utilizagdo (ex soja versus sistemas integrados).
Sendo a aversao ao risco, as restricoes de crédito e a falta de assisténcia
técnica evidenciadas como barreiras centrais.

A pecuaria brasileira evidencia bem o problema, de 2018 e margo de 2023,
foram destinados cerca de 3,95 mil milhées de reais em crédito de investimento
do ABC+ a pecuaria, mais de 80% dos quais concentrados no subprograma
ABC+ Recuperacao. Evidéncias empiricas® indicam que esse crédito tem sido
majoritariamente acessado por produtores ja capitalizados e relativamente
tecnificados. Isso ocorre porque a obtengao do financiamento exige capacidade
de elaboragéao de projetos técnicos, regularidade cadastral, acesso ao sistema
bancario e, frequentemente, garantias financeiras que pequenos e meédios
produtores tém maior dificuldade em apresentar. Os pequenos e médios
pecuaristas enfrentam restricdes orcamentais, uma elevada percecgao de risco
e pouca informacéao sobre as condi¢cdes do crédito.

A analise da iniciativa privada corrobora esses dados. O Dialogue
Embrapa-Marfrig *? reforga que a recuperagao de pastagens degradadas e os
sistemas ILPF, podem reduzir a pobreza, melhorar a saude do solo e evitar o
desmatamento. Calcula que de acordo com o modelo de risco do Acordo sobre
a Aplicacao de Medidas Sanitarias e Fitossanitarias®, serao evitados cerca de
45 000 hectares de desmatamento, ao direcionar a intensificagao para areas ja
abertas. Ao mesmo tempo, ainda é fraca a articulacio entre a Unido e os
estados, a fiscalizagao é fragil, custos de conformidade sao elevados e falta
coordenagao e mais mecanismos de fomento.

Soluc¢oes baseadas na natureza sao sub
aproveitadas

SbN sao estratégias climaticas que, além de mitigar os efeitos das mudancas
climaticas, geram uma série de beneficios adicionais: ajudam no combate a
fome, a pobreza, a escassez hidrica, a perda de biodiversidade e a poluigao.

> Ibid.

*1 CPI, Climate Policy Initiativa, O Impacto do Crédito do Programa ABC para a Recuperacdo de Pastagens:
Evidéncias para o Cerrado.

2 EMBRAPA, Empresa Brasileira de Pesquisa Agropecudria; MARFRIG, Dialogue Embrapa-Marfrig.
Sustainable ranching: balancing produtivity and conservation advancing low-carbon livestock systems in
Brazil and Latin America.

3 WTO, World Trade Organization, Sanitary and Phytosanitary Measures - text of the agreement - SPS.
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Dessa forma, contribuem ndo apenas para a agenda do clima, mas também
para a preservacao da biodiversidade e o enfrentamento da desertificacio,
desafios igualmente urgentes para o planeta.

Os paises tropicais, como o Brasil, podem se tornar lideres na transicao
ecoldgica rumo a bioeconomia circular sustentavel®, combinando potencial
agricola, sociobiodiversidade e as biotecnologias climaticas®. A convergéncia
das estratégias de SbN permite avangar rumo a um modelo de
desenvolvimento regenerativo, onde a preservacéao dos biomas anda lado a
lado com a prosperidade.

SbN representam uma importante oportunidade para o setor agropecuario e a
silvicultura. No Brasil, e em outros paises tropicais, varias atividades
agropecuarias e de uso da terra sdo SbN. A tabela a seguir mostra algumas
categorias e seus beneficios:

P ~
Sequestro de CO;; rotegao de
Reflorestamento e ecossistemas

Florestais e de sequestro aumento da

restauragéo de florestas - . naturais com
de carbono . biodiversidade; controle . .
nativas - intervencéo
da erosao L
1 | minima
Restauragéo ou
~ criagao de
Reducéo do ¢ .
. . ecossistemas
Florestais e de sequestro Manejo florestal desmatamento; (el
de carbono sustentavel regeneracao natural; uso .
. . infraestrutura
multiplo sustentavel
green e

3 | green-gray)

Protecao de

. . - Redugao de incéndios e ecossistemas
Florestais e de sequestro Cinturdes verdes e . . )
melhoria da qualidade do naturais com
de carbono greenbelts . ~
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1 | minima
Gestéo
. Fixagdo de carbono no sustentavel de
. Sistemas . .
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de carbono . sombreamento; produtivas para
(cultura + arvores) - . .
produtividade sustentavel beneficios
2 | multifuncionais
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Agropecudrias e de uso - . .
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do solo .
(ILPF) carbono no solo; 2 | paisagens

>* FDENNY, Danielle Mendes Thame; MARTINS, Michelle Méarcia Viana; BURNQUIST, Heloisa Lee, From
the extrativirm and ilegalities to the circular bioeconomy in the Amazon region, Revista Tempo do
Mundo, n. 27, p. 127-164, 2021.

>> FUNEP-CCC, UNEP Copenhagen Climate Centre, CTPR2025 - The Climate Technology Progress Report
2025 Programme, Copenhagen, Denmark: UNEP-CCC, 2025.
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infraestruturais

Wetlands artificiais e
jardins filtrantes

Restauragéo de
manguezais e marismas

Reflorestamento de
pradarias marinhas
(seagrass beds)

Living shorelines (costas
vivas)

Telhados verdes e
paredes vegetadas

Jardins de chuva (rain
gardens)

Bioswales (valas
vegetadas)

Florestas e arborizagao
urbana

de aquiferos

Tratamento natural de
efluentes; redugéo de
custos e poluigéo

Alta capacidade de
sequestro de carbono;
barreira natural a
tempestades

Estocagem de carbono
“azul”; protegdo de
habitats costeiros

Reducgao da eroséo;
adaptagéo costeira ao
aumento do nivel do mar

Redugao de ilhas de
calor; melhora da
eficiéncia energética

Drenagem sustentavel;
retencao de aguas
pluviais

Controle de enchentes;
filtragem de poluentes
urbanos

Melhoria da qualidade do
ar e conforto térmico

ecossistemas
(inclui
infraestrutura
green e
green-gray)

Restauragao ou
criacao de
ecossistemas
(inclui
infraestrutura
green e
green-gray)

Protegao de
ecossistemas
naturais com
intervencao
minima
Restauragao ou
criagéo de
ecossistemas
(inclui
infraestrutura
green e
green-gray)

Protecao de
ecossistemas
naturais com
intervencao
minima
Restauragao ou
criagcdo de
ecossistemas
(inclui
infraestrutura
green e
green-gray)

Restauragao ou
criagcdo de
ecossistemas
(inclui
infraestrutura
green e
green-gray)

Restauragao ou
criagcdo de
ecossistemas
(inclui
infraestrutura
green e
green-gray)

Protecao de
ecossistemas
naturais com
intervengéo
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Urbanas e
infraestruturais

Biodiversidade e
servigos ecossistémicos

Biodiversidade e
servigos ecossistémicos

Biodiversidade e
servigos ecossistémicos

Regulagao climatica e
redugéao de riscos

Regulagao climatica e
redugéao de riscos

Regulacgao climatica e
redugéao de riscos

Sistémicas e
multissetoriais

Pavimentos permeaveis
e corredores verdes

Criagéo de habitats de
polinizadores

Manejo integrado de
pragas com inimigos
naturais

Restauragao de
pastagens naturais

Queimas prescritas e
manejo de sub-bosque

Revegetacao de
encostas e margens

Plantio de espécies
nativas adaptadas a seca

Pagamentos por
Servigos Ambientais
(PSA)

Redugao do escoamento
superficial e aumento de
infiltracao

Aumento de
produtividade agricola e
biodiversidade

Redugao de pesticidas e
de emissdes associadas

Retencéo de carbono e
preservagao de espécies
nativas

Prevengéo de incéndios
catastroficos;
regeneracgéo de
ecossistemas

Estabilizagdo de solos;
prevengao de
deslizamentos

Redugao da
vulnerabilidade a
estiagem

Valorizagdo econdmica
de servicos
ecossistémicos e
carbono

| minima
Restauragao ou
criagcdo de
ecossistemas
(inclui
infraestrutura
green e
green-gray)

Restauragao ou
criagcdo de
ecossistemas
(inclui
infraestrutura
green e
green-gray)

Gestao
sustentavel de
paisagens
produtivas para
beneficios
multifuncionais

Restauragao ou
criacao de
ecossistemas
(inclui
infraestrutura
green e
green-gray)

Restauragéo ou
criagcao de
ecossistemas
(inclui
infraestrutura
green e
green-gray)

Restauragao ou
criacao de
ecossistemas
(inclui
infraestrutura
green e
green-gray)

Gestao
sustentavel de
paisagens
produtivas para
beneficios
multifuncionais

Gestao
sustentavel de
paisagens
produtivas para
beneficios
multifuncionais
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Sistémicas e
multissetoriais

Sistémicas e
multissetoriais

Sistémicas e
multissetoriais

Créditos de carbono
baseados em NBS

Planejamento territorial
ecoldgico

Integracéo de NBS em
politicas agricolas e
urbanas

Financiamento climatico
e incentivo a
conservacgao

Conectividade de
habitats e resiliéncia
regional

Sinergia entre mitigagao,
adaptacéo e
desenvolvimento
sustentavel

Gestao
sustentavel de
paisagens
produtivas para
beneficios
multifuncionais

Protecao de
ecossistemas
naturais com
intervengéo
minima
Gestao
sustentavel de
paisagens
produtivas para
beneficios
multifuncionais

Tabela com categorias, exemplos e beneficios das SbN*

O Padrao Global da IUCN para NbS®” apresenta oito critérios interligados que
orientam o desenvolvimento, a implementagcdo e o monitoramento de acdes
eficazes que utilizam a natureza para enfrentar desafios sociais, ambientais e
econdmicos.

% DENNY, Danielle M. T. et al, Developing Nature-Based Solutions to Climate Change: Legal Challenges
and Emerging Solutions, Journal of Sustainable Development Law and Policy (The), v. 16, n. 3,

p. 225-251, 2025.

5 JUCN, International Union for Conservation of Nature, IUCN Global Standard for
Nature-based Solutions: a user-friendly framework for the verification, design and scaling up
of NbS: first edition, 1. ed. [s.l.]: IUCN, International Union for Conservation of Nature, 2020;
COHEN -SHACHAM, Emmanuelle; CABECINHA, Edna; ANDRADE, Angela (Orgs.), Applying the
IUCN Global Standard for Nature-based SolutionsTM. 21 case studies from around the globe,
Switzerland: IUCN, International Union for Conservation of Nature, 2025.
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Figura mostrando os 8 principios para avaliar a integridade das SbN>®

As politicas e praticas que estimulam as SbN ainda estdo descoordenadas e
dispersas. Elas podem ser sintetizadas a partir de trés eixos estruturantes —
regulagdo e planejamento, instrumentos econdmicos e financeiros, e praticas
produtivas e territoriais — que, articulados, permitem a escala e efetividade
dessas solugoes.

No plano das politicas publicas e do planejamento, destacam-se instrumentos
que integram NbS as estratégias nacionais e internacionais. Isso inclui a
incorporacdo de metas e agdes de NbS nas NDCs, nos Planos Nacionais de

%8 JUCN, IUCN Global Standard for Nature-based Solutions.
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Adaptacado e nos planos de biodiversidade e combate a desertificacdo, bem
como sua insercao em politicas setoriais agricolas, florestais e urbanas. O
planejamento territorial ecoldgico, a implementagéo das legislagbes ambientais
nacionais como € o caso brasileiro do Cédigo Florestal (APP e Reserva Legal)
e de programas como o Plano ABC+ e o Planaveg, que internalizam NbS no
nucleo da governanga ambiental e produtiva .

No eixo econdmico e financeiro, as NbS s&do impulsionadas por instrumentos
que valorizam servigos ecossistémicos e criam incentivos de mercado. Entre os
principais mecanismos estdo os Pagamentos por Servigos Ambientais (PSA),
programas REDD+, mercados de carbono (regulado, voluntario e jurisdicional),
além de instrumentos financeiros como titulos verdes, titulos soberanos
sustentaveis, debéntures de infraestrutura e crédito rural verde. Fundos
publicos e multilaterais, como o exemplo brasileiro do Fundo Amazbnia e do
Fundo Clima, também desempenham papel central ao canalizar recursos para
restauragcdo, conservagao e manejo sustentavel. A criagdo de taxonomias
sustentaveis e a exigéncia de transparéncia ESG, como na diretiva europeia
CSRD*, reforczam a demanda por NbS ao alinhar financiamento e
sustentabilidade .

No plano das praticas produtivas e territoriais, as NbS sdo operacionalizadas
por meio de intervengbdes concretas nos sistemas naturais e produtivos.
Destacam-se a restauracgao florestal, a recuperacéo de pastagens degradadas,
sistemas integrados como ILPF, agroflorestas, manejo sustentavel de solos
(plantio direto, rotacdo de culturas), restauracdo de areas umidas e matas
ciliares, bem como solugdes urbanas como infraestrutura verde, jardins de
chuva e arborizacdo. Essas praticas aumentam o sequestro de carbono,
reduzem emissdes, restauram funcdes ecoldgicas e fortalecem a resiliéncia
climatica dos territorios .

Todos esses pontos séo interligados pela governanga, um elemento transversal
indispensavel. A efetividade das NbS depende de arranjos institucionais
inclusivos, com participagdo de comunidades locais, povos indigenas e
multiplos stakeholders, além de mecanismos de monitoramento, reporte e
verificacdo (MRV) e gestdo adaptativa. A convergéncia entre politicas publicas,
financiamento e praticas no territério constitui, portanto, a condigao necessaria
para transformar NbS de iniciativas pontuais em instrumentos estruturantes da
transicao ecoldgica.

Para que as NbS deixem de ocupar um espaco periférico e passem a integrar o
nucleo das estratégias de mitigagao, adaptagao e desenvolvimento sustentavel,

> FEU, European Parliament and of the Council, EU’s Corporate Sustainability Reporting Directive (CSRD)
Directive - 2022/2464 - EN - CSRD Directive - EUR-Lex.
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ainda falta coordenagao e um conjunto coerente de recomendagdes orientadas
a implementacao e a escalabilidade.

Recomendacgoes de politica

A reversao do desmatamento, principalmente em regides tropicais, exige
politicas que abordem simultaneamente os determinantes econémicos da
conversao de florestas e as oportunidades de intensificacao sustentavel da
producao em areas ja convertidas. Nesse contexto, a Bioeconomia Circular
Sustentavel, a recuperagao de pastagens degradadas, a restauragédo da saude
do solo e a adogao de sistemas agricolas integrados devem ser reconhecidas
como instrumentos centrais de implementagdo das metas globais de clima e
biodiversidade.

Com base nas evidéncias apresentadas neste policy brief, 0 Roadmap da
COP30 poderia considerar as seguintes diretrizes estratégicas.

1. Reforgar o papel da restauracao na agenda
climatica

A agenda internacional de combate ao desmatamento deve reconhecer
explicitamente o papel da intensificagao sustentavel da agropecuaria e
silvicultura como instrumento de reducéao estrutural da pressao por
desmatamento de novas areas.

O roadmap pode incentivar paises tropicais a priorizar politicas que promovam
a recuperagao de areas degradadas — especialmente pastagens de baixa
produtividade — combinando praticas como manejo rotacionado, integragao
lavoura-pecuaria-floresta, sistemas agroflorestais e agricultura
conservacionista.

Essas estratégias permitem aumentar a produtividade em areas ja abertas,
reduzir a necessidade de expansao da fronteira agricola e ampliar o sequestro
de carbono no solo, contribuindo simultaneamente para mitigagcao climatica,
adaptacao e conservacgao florestal.

2. Coordenar a¢ao contra metano

Coordenar dialogos e incentivar politicas que alinhem o setor agropecuario ao
Global Methane Pledge®, que busca reduzir as emissdes globais de metano

% GMP, Global Methane Pledge, Homepage Global Methane Pledge (COP26 - Glasgow), disponivel em:
<https://www.globalmethanepledge.org/#pledges>. acesso em: 20 out. 2025.
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em pelo menos 30% até 2030, por meio de estratégias integradas de redugéo
de emissdes e economia circular de nutrientes.

Medidas prioritarias incluem:

Reducao da fermentacao entérica, por meio de melhoria da qualidade
das dietas, uso de aditivos alimentares redutores de metano, selecao
genética e manejo mais eficiente das pastagens.

Gestao sustentavel de residuos agropecuarios, com tecnologias como
biodigestores, compostagem e tratamento de efluentes para evitar
emissdes de metano e gerar biogas ou biometano como fonte de
energia renovavel.

Uso de bioinsumos e biofertilizantes, derivados do tratamento de
residuos organicos, como substitutos parciais de fertilizantes sintéticos.

Promocao da circularidade de nutrientes, reduzindo emissoes
associadas a producao de fertilizantes minerais e melhorando a
fertilidade e a saude do solo.

3. Direcionar financiamento para baixo carbono

O Roadmap da COP30 pode estimular a mobilizagao de financiamento
climatico voltado a restauracao produtiva de paisagens rurais.

Isso inclui ampliar o uso de instrumentos como:

pagamentos por servigos ambientais vinculados a resultados climaticos
e de biodiversidade

financiamento misto (blended finance) combinando recursos publicos,
multilaterais e privados

mecanismos de pagamento por resultados climaticos e de conservagao
instrumentos financeiros vinculados a cadeias produtivas sustentaveis.

Esses instrumentos devem priorizar projetos capazes de demonstrar impactos
mensuraveis em reducao de emissdes, aumento de estoques de carbono no
solo, conservagao de vegetagao nativa e melhoria da resiliéncia climatica das
paisagens rurais.

4. Orientar harmonizag¢ao de dados

A auséncia de sistemas robustos de mensuracgao, reporte e monitoramento
representa uma das principais barreiras a expansao de solucdes baseadas na
natureza na agropecuaria.
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O roadmap pode estimular o desenvolvimento de sistemas integrados de
monitoramento que combinem sensoriamento remoto, modelagem espacial e
medicdes de campo para acompanhar com padrdes cientificos harmonizados:

mudanc¢as no uso da terra

estoques de carbono no solo

emissdes e remogdes de gases de efeito estufa
indicadores de degradacéao e recuperagao do solo.

Esses sistemas devem permitir comparabilidade internacional e apoiar a
implementacgao de politicas baseadas em evidéncias.

5. Contribuir com a capacita¢ao e extensao rural

A difusdo de praticas sustentaveis depende fortemente da capacidade de
traduzir conhecimento cientifico em solugdes aplicaveis no nivel das
propriedades rurais.

O Roadmap da COP30 pode incentivar programas internacionais de
cooperagao técnica voltados a capacitagéo de produtores, técnicos e
instituigdes publicas em sistemas de produgao de baixa emissao, incluindo
manejo de pastagens, agricultura regenerativa, bioinsumos, sistemas
integrados e tecnologias digitais de monitoramento.

O fortalecimento de servigcos de assisténcia técnica e extensao rural deve ser
reconhecido como um componente essencial das estratégias climaticas no
setor agroalimentar.

6. Promover inclusao social

A transicao para sistemas agroalimentares de baixo carbono precisa ser
socialmente inclusiva.

O roadmap pode sugerir desenhos de politicas e incentivar a adogao de
estratégias que ampliem o acesso de pequenos produtores, agricultores
familiares, povos indigenas e comunidades tradicionais a instrumentos de
financiamento climatico, assisténcia técnica e mercados sustentaveis.

A inclusdo desses atores € fundamental para garantir que as estratégias de
mitigac&o e conservacao florestal contribuam simultaneamente para seguranga
alimentar, reducao da pobreza rural e desenvolvimento territorial.

7. Fortalecer a cooperac¢ao internacional

Paises tropicais concentram grande parte das oportunidades globais de
mitigacao e adaptacéo associadas ao uso da terra.
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O Roadmap da COP30 pode promover mecanismos de cooperagao
internacional voltados a bioeconomia circular sustentavel, como transferéncia
de tecnologia, desenvolvimento de capacidades institucionais e ao
financiamento para solugdes baseadas na natureza na agropecuaria e
silvicultura.

Isso inclui o compartilhamento de experiéncias em recuperacgao de pastagens
degradadas, sistemas integrados de produgédo, manejo sustentavel do solo e
cadeias de valor sustentaveis.

8. Legislagoes para protec¢ao do solo

O Roadmap da COP30 pode incentivar paises a desenvolver e fortalecer
legislagdes nacionais de protecéo do solo, inspiradas em iniciativas ja em curso
em outras regides, como a estratégia de salde do solo da Unido Europeia®'.
Esses marcos legais podem estabelecer principios e instrumentos para a
conservagao da fertilidade do solo, prevencao da erosao, aumento do carbono
organico e gestao sustentavel do uso da terra.

Entre os elementos que podem ser promovidos estao:

e definicdo de metas nacionais para recuperagao da saude do solo e
restauracao de terras degradadas;

e integracao da protecao do solo as politicas agricolas, climaticas e de uso
da terra;

e criagao de sistemas nacionais de monitoramento da qualidade do solo e
dos estoques de carbono;

e estimulo a praticas agricolas conservacionistas e regenerativas por meio
de incentivos econdmicos e instrumentos regulatorios.

Ao estimular a harmonizagéo de legislagées nacionais voltadas a saude do
solo, o Roadmap da COP30 pode contribuir para consolidar o solo como um
ativo estratégico para a mitigacao climatica, a adaptagao agricola e a
conservagao da biodiversidade, promovendo bases institucionais mais solidas
para a transigdo rumo a sistemas agroalimentares sustentaveis.

9. Fomentar Trio do Rio

A fragmentacao entre politicas climaticas, de biodiversidade e de combate a
degradacéo da terra precisa ser superada. As trés Convengdes do Rio® — a

61 EU, European Parliament and of the Council, Directive Soil Monitoring and Resilience (Soil Monitoring
Law).

82 UNFCCC, United Nations Framework Convention on Climate Change; UNCCD, United Nations
Convention to Combat Desertification; CBD, United Nations Convention on Biological Diversity, Rio
Conventions - Three Rio Conventions Joint Liaison Group, disponivel em: <https://rioconventions.org/>.
acesso em: 30 nov. 2025.
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Convencgao-Quadro das Nagdes Unidas sobre Mudanga do Clima (UNFCCC),
Acordo de Paris, a Convencéo sobre Diversidade Biolégica (CBD), que adotou
o Kunming-Montreal Global Biodiversity Framework, e a Convencao das
Nacdes Unidas de Combate a Desertificagdo (UNCCD) compartilham objetivos
convergentes no manejo sustentavel da terra. E imperativo que suas agendas
de implementagao sejam consoantes e principalmente institucionalmente
atreladas nos planos nacionais.

O Roadmap da COP30 pode incentivar os paises a promover maior integragao
entre as metas e instrumentos dessas trés convencgdes, especialmente nas
politicas relacionadas ao uso da terra, agricultura e restauragao de paisagens.
Entre as medidas que podem ser estimuladas estao:

e alinhamento entre Contribuicbes Nacionalmente Determinadas (NDCs),
Estratégias e Planos de Agcao Nacionais de Biodiversidade (NBSAPs) e
metas nacionais de Neutralidade da Degradacao da Terra (LDN);

e desenvolvimento de estratégias nacionais integradas de restauracéo de
paisagens que contribuam simultaneamente para mitigagao climatica,
conservagao da biodiversidade e recuperagao da fertilidade do solo;

e criagao de mecanismos de governanga interministerial capazes de
coordenar politicas de agricultura, clima, biodiversidade e uso da terra;

e uso de sistemas integrados de monitoramento capazes de reportar
resultados simultaneamente as trés convengdes.

Ao incentivar a convergéncia entre as agendas da UNFCCC, do
Kunming-Montreal Global Biodiversity Framework e das metas de neutralidade
da degradagao da terra da UNCCD, o Roadmap da COP30 pode fortalecer a
coeréncia das politicas ambientais internacionais e promover abordagens
integradas de gestao sustentavel da terra, particularmente relevantes para
paises tropicais onde os desafios de clima, biodiversidade e degradagéo do
solo estdo profundamente interconectados.

10. Reconhecer a paradiplomacia

Reconhecer que governos subnacionais, setor privado e organizagdes da
sociedade civil desempenham papel decisivo na formulagao e execucgao de
politicas de uso da terra, conservacgao florestal e agricultura sustentavel. Nesse
contexto, a paradiplomacia precisa ser melhor assimilada, consolidando-se
como um importante vetor de cooperacgao, inovacgao institucional e difusao de
boas praticas.

O Roadmap da COP30 pode incentivar isso reconhecendo o papel estratégico
das iniciativas subnacionais, da iniciativa privada e do terceiro setor na
implementagao de solugbes em escala territorial. Entre as medidas que podem
ser estimuladas estéo:
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e reconhecimento formal da contribuigdo de governos subnacionais e
redes de cooperacgao territorial nas estratégias de mitigacéo e adaptacgéao
climatica;

e fortalecimento de plataformas de cooperacao internacional entre
estados, regides e municipios para troca de experiéncias em gestao
florestal, restauracao e agricultura sustentavel;

e ampliacdo de parcerias publico-privadas e iniciativas multiatores
voltadas a restauracéo de paisagens produtivas, cadeias de valor
sustentaveis e financiamento climatico;

e apoio a iniciativas do terceiro setor que promovam inovagao social,
monitoramento independente, capacitacao técnica e inclusao de
comunidades locais nas estratégias de conservacgao e uso sustentavel
da terra;

e criagao de plataforma para divulgagao de experiéncias de governanga
multinivel que demonstraram sucesso em estados e municipios.

11. Estimular comprovacao de impacto

As politicas publicas devem migrar de uma légica baseada exclusivamente na
adocao de tecnologias e praticas para uma abordagem orientada por
resultados ambientais e socioecondmicos verificaveis ao impacto conseguido.

O Roadmap da COP30 poderia organizar a criagdo de uma matriz de impacto
associada aos sistemas agroalimentares de baixo carbono, inspirada em
estruturas analiticas como o TEEBAgriFood®®, capaz de integrar diferentes
dimensdes do capital natural, humano, social e produtivo. Essa matriz deve
traduzir os impactos das politicas agricolas em indicadores claros e
comparaveis, como emissoes liquidas de gases de efeito estufa, variagdo dos
estoques de carbono no solo, redugao de eroséo, geragao de renda e
contribuigdo para a seguranga alimentar.

% UNEP, UN Environment, TEEBAgriFood Evaluation Framework, disponivel em:
<https://www.unep.org/topics/teeb/teeb-agriculture-and-food-teebagrifood/teebagrifood-evaluation-fr
amework>. acesso em: 5 mar. 2026.
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Water, soil, air, vegetation
cover and habitat quality,

PRODUCED CAPITAL

Buildings, machinary and
aquipmant, infrastructure,

Edueation skills, health,
working conditions, ete,

SOCIAL CAPITAL

Land access/tenura, food
sBEUrity, opportunities for

regulations, etc.

Figura mostrando o TEEB AgriFood Evaluation Framework

Instrumentos financeiros — como linhas de crédito rural, programas de
investimento publico e mecanismos de pagamento por servigos ambientais —
devem ser progressivamente vinculados ao desempenho nesses indicadores.
Dessa forma, produtores que comprovem impactos positivos mensuraveis
poderiam acessar condi¢des financeiras mais favoraveis, como reducéo de
juros, prazos ampliados ou bénus de amortizagao, criando um ciclo virtuoso de
estimulo

Também se recomenda que subsidios e pagamentos publicos sejam
condicionados a geracao de beneficios adicionais em relagao as obrigacdes
legais ja existentes, evitando que recursos publicos sejam utilizados apenas
para regularizar passivos ambientais.

A implementacgao eficaz das metas de deter e reverter o desmatamento até
2030 depende da mobilizagdo de uma ampla gama de atores além dos
governos nacionais. Em muitos paises, especialmente federativos ou com
grande diversidade territorial, governos subnacionais, setor privado e
organizagdes da sociedade civil desempenham papel decisivo na formulagéo e
execugao de politicas de uso da terra, conservacao florestal e agricultura
sustentavel. Nesse contexto, a paradiplomacia — entendida como a atuagao
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internacional de estados, provincias, municipios e outros entes subnacionais —
tem se consolidado como um importante vetor de cooperacéo, inovagao
institucional e difusdo de boas praticas.

O Roadmap da COP30 pode incentivar a ampliagao da participacao desses
atores na agenda climatica e florestal, reconhecendo o papel estratégico das
iniciativas subnacionais, da iniciativa privada e do terceiro setor na
implementacao de solugbes em escala territorial. Experiéncias de governanga
multinivel demonstram que estados e municipios frequentemente lideram
politicas de combate ao desmatamento, programas de restauragao de
paisagens, sistemas de monitoramento ambiental e iniciativas de agricultura de
baixo carbono, muitas vezes em parceria com organizagdes da sociedade civil,
instituicdes de pesquisa e empresas.

Entre as medidas que podem ser estimuladas estao:

e o0 reconhecimento formal da contribuicdo de governos subnacionais e
redes de cooperacao territorial nas estratégias de mitigacdo e adaptagao
climatica;

e o fortalecimento de plataformas de cooperagao internacional entre
estados, regides e municipios para troca de experiéncias em gestao
florestal, restauracdo e agricultura sustentavel;

e a ampliacdo de parcerias publico-privadas e iniciativas multiatores
voltadas a restauragao de paisagens produtivas, cadeias de valor
sustentaveis e financiamento climatico;

e 0 apoio a iniciativas do terceiro setor que promovam inovagao social,
monitoramento independente, capacitacao técnica e inclusao de
comunidades locais nas estratégias de conservagao e uso sustentavel
da terra.

12. Coordenar aplicacao e escalabilidade das SbN

O Roadmap COP 30 esta em posigao privilegiada para coordenar a integragcao
das SbN nos instrumentos centrais de governanga climatica e ambiental. Isso
implica incorporar metas quantitativas e qualitativas de NbS nas NDCs, nos
Planos Nacionais de Adaptacéao e nos instrumentos da Convencao da
Diversidade Biolégica e da Convengao de Combate a Desertificagdo, com
indicadores padronizados e mecanismos de monitoramento compativeis com o
Global NbS Standard®. A institucionalizagido das SbN deve ocorrer ndo apenas
como compromisso declaratorio, mas como componente vinculante das
politicas setoriais de agricultura, energia, infraestrutura e planejamento
territorial, assegurando coeréncia entre agendas climaticas, de biodiversidade e
de uso da terra.

 FIUCN, IUCN Global Standard for Nature-based Solutions.
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A escalabilidade das SbN depende de uma transformacao estrutural no
financiamento climatico. E necessario orientar a ampliacdo dos fluxos
financeiros, por meio da reorientagéo de subsidios prejudiciais ao meio
ambiente, da expansé&o de instrumentos como pagamentos por servigos
ambientais, mercados de carbono de alta integridade e titulos sustentaveis, e
da mobilizacao de capital privado. Nesse contexto, recomenda-se 0
fortalecimento de blended finance e mecanismos de mitigacao de risco —
especialmente em paises em desenvolvimento — de modo a reduzir a
percepgao de risco dos investidores e viabilizar projetos de grande escala. A
articulacao entre fundos multilaterais, bancos de desenvolvimento e mercados
de capitais deve ser estruturada para permitir projetos robustos e confiaveis.

Precisa haver um esforgo global de padronizagao metodoldgica e na
infraestrutura de dados. A auséncia de métricas harmonizadas para
mensuracgao de carbono, biodiversidade e co-beneficios socioecondmicos
compromete a credibilidade e a comparabilidade, limitando sua integracéo aos
mercados e politicas publicas. O Roadmap deve recomendar o
desenvolvimento de sistemas globais interoperaveis de MRV (monitoramento,
reporte e verificagdo), baseados em ciéncia robusta e adaptados as
especificidades tropicais, com forte investimento em dados de campo e
tecnologias digitais (sensoriamento remoto, inteligéncia artificial e plataformas
abertas).

Além disso a implementacao eficaz das SbN requer o reconhecimento dos
direitos e do papel central de IPLC, que sao frequentemente os principais
gestores dos ecossistemas. Recomenda-se a criagdo de mecanismos
institucionais de participagao efetiva, consulta prévia e reparticao justa de
beneficios, bem como o fortalecimento de capacidades locais para
planejamento, implementagdo e monitoramento.

O desenho das SbN precisa sempre que possivel se alinhar as estratégias de
logistica, distribuigdo para se integrarem produtivamente as cadeias globais de
valor e as dinamicas do comércio internacional. A crescente incorporagao de
critérios climaticos e ambientais nas cadeias agroalimentares e industriais cria
uma janela de oportunidade para as SbN se tornarem instrumentos de
competitividade. O Roadmap deve incentivar a integracédo a mecanismos de
rastreabilidade, certificacdo e due diligence, de forma a garantir acesso a
mercados e agregar valor a producao sustentavel, especialmente em paises
tropicais.

Por fim, recomenda-se a adog¢ao de uma abordagem sistémica, baseada no
conceito de nexus entre clima, biodiversidade, agua, energia e alimentos. As
SbN nao devem ser tratadas como intervengdes isoladas, mas como
componentes de estratégias integradas de transformacao dos sistemas
produtivos e territoriais. Isso implica priorizar solugdes multifuncionais — como
restauracdo de paisagens, sistemas agropecuarios integrados e infraestrutura
verde — capazes de gerar sinergias entre mitigacdo, adaptacao e
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desenvolvimento socioecondmico, a0 mesmo tempo em que minimizam
trade-offs e consequéncias nao intencionais.

13. Estimular tecnologias

A tecnologia serve para fortalecer a governanga ambiental e garantir que as
regulamentagdes sejam seguidas de forma mais rigorosa e eficiente.
Ferramentas tecnolégicas podem aprimorar a aplicagédo normativa como:
plataformas integradas de dados ambientais para monitoramento de areas
protegidas e detecgao rapida de desmatamento; drones e sensores remotos
para patrulhamento de regides de dificil acesso; sistemas automatizados de
fiscalizacdo ambiental, reduzindo a dependéncia de processos burocraticos
manuais e aumentando a eficiéncia na imposicdo de multas e sangoes;
plataformas de denuncia digital, facilitando o engajamento comunitario na
protecdo ambiental e incentivando denuncias anénimas de crimes ambientais.
O uso de tecnologias avangadas, aliado a mecanismos de financiamento
inovadores e uma governanga eficiente tem o potencial de reduzir
significativamente o desmatamento, fortalecer a fiscalizagdo e promover um
modelo econémico sustentavel e inclusivo.

14. Orientar paises a seguirem recomendacoes do
GEO7 e CTPR

A incorporacgao das diretrizes e inovagdes propostas pelo Sétimo Global
Environment Outlook® e pelo Climate Technology Progress Report de 2025 °°
para fomentar a bioeconomia e a aplicagao das leis pode representar um
marco na protecao das florestas.

Conclusao

Deter e reverter o desmatamento até 2030 exige abordar simultaneamente os
determinantes econdmicos da conversao de florestas e as oportunidades de
intensificacdo sustentavel da producao agropecuaria e de silvicultura em areas
ja convertidas. Em paises tropicais, onde a expanséo da fronteira agricola
continua sendo um dos principais vetores de mudanga no uso da terra, politicas
climaticas eficazes precisam integrar conservacgao florestal, restauragao da
qualidade do solo e transformacéao dos sistemas produtivos.

As evidéncias analisadas acima indicam que a recuperagao de pastagens
degradadas, a restauracao da saude do solo e a adogéo de sistemas

8 UNEP, UN Environment, GEO7 - Global Environment Outlook 7, disponivel em:
<https://www.unep.org/resources/global-environment-outlook-7>. acesso em: 9 dez. 2025.
8 UNEP-CCC, CTPR2025 - The Climate Technology Progress Report 2025 Programme.
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integrados de produgao representam um dos caminhos mais promissores para
alinhar seguranca alimentar, agao climatica e conservacao da biodiversidade.
Ao aumentar a produtividade em areas ja abertas, melhorar a resiliéncia
climatica das paisagens rurais e ampliar o potencial de sequestro de carbono
no solo, essas estratégias reduzem estruturalmente os incentivos econdmicos
a expansao da fronteira agricola.

No entanto, transformar esse potencial em resultados concretos exige superar
barreiras institucionais, financeiras e tecnolégicas ainda presentes em muitos
paises tropicais. Entre os desafios mais relevantes destacam-se a
fragmentacgao entre politicas agricolas e ambientais, a auséncia de sistemas
robustos de mensuracdo e monitoramento de impactos, o acesso limitado de
pequenos produtores a financiamento e assisténcia técnica e a necessidade de
ampliar a base cientifica e empirica sobre saude do solo e carbono em regides
tropicais.

Nesse contexto, 0 Roadmap da COP30 representa uma oportunidade
estratégica para promover uma nova geragao de politicas climaticas voltadas
ao uso da terra. A integragao entre financiamento climatico, restauragéao
produtiva de paisagens rurais, fortalecimento de sistemas de monitoramento e
transferéncia de conhecimento pode acelerar a adogao de solugdes baseadas
na natureza na agropecuaria.

Ao reconhecer o papel central do solo saudavel e da intensificagao sustentavel
da produgéao, o roadmap pode contribuir para transformar paisagens agricolas
degradadas em ativos climaticos globais. Essa abordagem permite avancar
simultaneamente em mitigagao, adaptagcao e conservacgao florestal, reforgcando
a capacidade dos sistemas agroalimentares de responder aos desafios da
mudanga do clima, da seguranga alimentar e do desenvolvimento sustentavel.
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Policy Paper

Sustainable Circular Bioeconomy, Restoration of Degraded Pastures, and

Scaling Up Nature-Based Solutions to Halt Deforestation in Brazil

Contribution to the COP30 Presidency’s Roadmap to Halt and Reverse
Deforestation and Forest Degradation by 2030

Danielle Mendes Thame Denny and Priscila Benelli Walker

Executive Summary

Reversing deforestation and forest degradation by 2030 depends on structural
transformation of land use in tropical countries and a thriving Sustainable
Circular Bioeconomy. The roadmap is an excellent opportunity to guide the
restoration of degraded areas and foster the potential of Nature-Based
Solutions (NbS), steering toward structural changes in the production and
consumption model for food, animal feed, fibers, and bioenergy.

In Brazil, where pastures cover approximately 179 million hectares (21.12% of
Brazil’s total land area)—about two-thirds of the national agricultural area—a
large portion of these areas exhibits some degree of degradation or low

[1]

pastures are in good condition. The largest portion is in an intermediate state of
degradation, totaling about 75.73 million hectares (42.21% of pastures and
8.92% of the territory), while 39.69 million hectares (22.12% of pastures and

21

productivity” * . It is estimated that only 63.99 million hectares of Brazilian

4.67% of Brazilian territory) show severe degradation

In other words, more than 64% of Brazilian pastures exhibit some level of
degradation, simultaneously posing a systemic risk and presenting a strategic
opportunity.

[3]A risk because areas with moderate and severe degradation tend to have

lower carbon sequestration capacity, higher greenhouse gas emissions, greater

vulnerability to erosion processes, and loss of soil fertility[4] ; unproductive

areas drive the search for new fertile areas, increasing the expansion of the
agricultural frontier into natural ecosystems, especially in the Amazon, Cerrado,
and Pantanal biomes .
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This presents an opportunity because the restoration of these areas is an
efficient, relatively simple, and inexpensive form of SbN. There is no need for
major investments in new technologies; sustainable intensification, integrated
systems (such as ILPF), or regenerative management already vyield significant
benefits, such as reduced methane emissions per unit of production and
increased soil carbon stocks, contributing to climate goals, production efficiency,

51

and food security, in addition to other ecosystem benefits

Promoting the Sustainable Circular Bioeconomy transforms biodiversity into
wealth without destroying it, creating a profitable alternative to deforestation.
The Amazon, for example, has extraordinary potential for biotechnology,
pharmaceuticals, cosmetics, and non-timber forest products—sectors that could
generate jobs and boost the economy without causing devastation.

Thus, this policy brief argues that the Sustainable Circular Bioeconomy, the
recovery of degraded pastures, and the restoration of soil quality represent one
of the most effective strategies for simultaneously addressing three central
challenges of the climate agenda: emissions mitigation, adaptation of
agricultural systems to climate change, and structural reduction of pressure for
deforestation. Restoring soil health improves water retention, increases
agricultural productivity, strengthens the resilience of rural landscapes to
extreme weather events, and expands the carbon sequestration potential of
production systems.

Scientific evidence indicates that sustainable pasture management practices,
regenerative agriculture, and integrated production systems (crop-livestock,
livestock-forest, or crop-livestock-forest) can significantly increase soil carbon

61

stocks, improve ecosystem services, and reduce greenhouse gas emissions
Furthermore, more biodiverse systems allow for intensified production in

[7]

already converted areas, reducing the need for agricultural frontier expansion

Despite this potential, significant barriers to the large-scale adoption of SbNs
persist, including gaps in climate finance, methodological challenges for
measuring and monitoring soil carbon, institutional fragmentation between
agricultural and environmental policies, limited access by smallholder farmers to
technical assistance and adequate financial instruments, and the need to
overcome the learning curve to mainstream these conservation techniques and
practices.

To address these challenges, the COP30 Roadmap should guide the promotion
of the bioeconomy and recognize the restoration of productive soils and
landscapes (sustainable agriculture) as a central element of global climate
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strategies. This requires integrated policies that promote the Sustainable
Circular Bioeconomy, the recovery of degraded pastures, and Nature-Based
Solutions in order to expand integrated agricultural systems, strengthen
mechanisms for measuring and certifying soil carbon, mobilize climate finance
for the productive restoration of the rural landscape, and promote knowledge
transfer.

By integrating climate mitigation, agricultural adaptation, and forest
conservation, soil quality restoration offers a strategic opportunity to transform
degraded agricultural landscapes into global climate assets, contributing to food
security, territorial resilience, and the fulfillment of international climate and
biodiversity goals.

Problem Diagnosis

The appropriation of public assets, such as protected forests and indigenous
lands, by individuals for their own benefit is a biodiversity problem and an
obstacle to sustainable economic growth.

Although we already have technologies capable of sequestering carbon, we
have not yet been able to advance biodiversity recovery with the same
efficiency. We need to direct investments and policies toward valuing natural
wealth, placing biotechnology and innovation at the center of development.

Deforestation and forest degradation in tropical regions can be linked to
agricultural expansion, particularly to low-productivity extensive livestock
farming. Studies show that if economically viable alternatives existed, this cycle

would be broken[8] )

The loss of soil quality—characterized by a reduction in organic matter, fertility,
and water retention capacity—compromises the resilience of production
systems and limits carbon sequestration potential.

Practices such as pasture restoration and integrated agricultural systems
demonstrate potential to increase soil carbon stocks and improve ecosystem
services, yet their large-scale adoption remains limited.

There is a lack of legal frameworks and specific public policies that ensure the
maintenance and improvement of soil health as a strategic objective of
agricultural and climate policies.

Support, incentive, and financing systems for low-carbon tropical
agriculture—such as the ABC+ Plan in Brazil—still operate without robust
metrics for measuring impact, nor do they fully ensure the inclusion of family
farming and the most vulnerable territories.
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There is a lack of a standardized global scientific database on soil health, a
particularly significant gap in tropical countries, which hinders monitoring, the
comparison of results, and the formulation of evidence-based policies.

Deforestation should be understood not only as a forest conservation issue, but
also as a systemic economic problem (deforestation occurs due to a lack of

[9]

inefficiencies in land use and the lack of institutional tools capable of promoting
soil quality restoration and the sustainable intensification of production.

other, more profitable land-use options™ ) resulting from structural

We must create the conditions for a Sustainable Circular Bioeconomy.

Key Message

Halting deforestation and strengthening climate resilience requires transforming
the current economic model toward a Sustainable Circular Bioeconomy and
making use of already converted lands—especially through the recovery of
degraded pastures and the restoration of soil quality, which increase carbon
sequestration, improve agricultural productivity, and enhance the ability of
agri-food systems to adapt to climate change. Doing so opens up opportunities
to apply Nature-Based Solutions.

The central idea is that healthy soil is the foundation for mitigation, adaptation,
and forest conservation, as well as for economic development with higher
added value.

Target Audience

The target audience for this policy paper is decision-makers involved in the
development and implementation of the COP30 Roadmap to halt deforestation
and promote the climate transition. This includes the COP30 Presidency and its
technical team, government delegations from Parties to the United Nations
Framework Convention on Climate Change (UNFCCC) responsible for climate
policies, low-carbon agriculture, and land-use regulation, as well as international
organizations and financial institutions that support mitigation and adaptation
programs. The document also engages with the scientific community and
knowledge networks that generate evidence to guide public policy, with the aim
of providing technical input to integrate soil quality restoration, low-carbon
agriculture, the recovery of degraded pastures, and forest conservation into
global climate strategies.
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Sustainable Circular Bioeconomy

The definition of the bioeconomy varies depending on the perspective adopted.
In an international context, the bioeconomy is described as a model based on
the sustainable use of biological resources, driven by science, technology, and

[10]

sustainable value chains and the replacement of fossil-based products with
[11]

innovation . The European Commission emphasizes the creation of

biological alternatives . In the United States, the focus is on biotechnology

[12]

and bioinnovation to ensure national security and economic competitiveness

Industrial sectors apply the bioeconomy in a more pragmatic way. The food
sector seeks innovation to increase agricultural productivity and improve food
security, while the pulp and paper sector focuses on the bioeconomy to optimize
sustainable production processes and replace fossil-based derivatives. The
Scientific Panel for the Amazon proposes the bioeconomy as a means to
conserve biodiversity and create sustainable production chains, particularly

[13]

geared toward local communities

One possible concept of the bioeconomy is the production, use, conservation,
and regeneration of biological resources—including knowledge, science,
technology, and innovation—to provide sustainable solutions within and across
all economic sectors and enable the transition to a sustainable economy with

[14]

social justice

As of 2024, 23 countries have national bioeconomy strategies, including

Brazil[15] , Which align with biodiversity conservation and the Sustainable

[

16] . The FAO provides eight key recommendations for

[17]

Development Goals

advancing the bioeconomy globally

Regardless of terminological and conceptual biases, biodiversity conservation is
a central pillar of the bioeconomy, ensuring that bio-based industries do not
degrade ecosystems but rather restore them through regenerative agriculture
and forestry practices, thus the sustainable circular bioeconomy can be used for
the restoration of forests and biodiversity corridors, with genetic resources
recognized and shared fairly and in accordance with the Nagoya

Protocol[1 8119 .
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One of the main challenges for implementing the Sustainable Circular
Bioeconomy is technical capacity-building to utilize biological materials, the
dissemination of long-established and relatively low-tech techniques and
practices that function as Nature-Based Solutions, such as the application of
integrated systems for forest restoration and the rehabilitation of degraded
areas through biodiversity enhancement, for example. There is limited
application of sustainability standards for verification and control, conflicts
between conservation objectives and economic interests, project discontinuity,
and a lack of interconnected supply chains and distribution logistics integrating
products from the Sustainable Circular Bioeconomy into global food, feed, fiber,
and bioenergy chains.

Another challenge is investment in building an integrated production chain and
in technological intensification. The bioeconomy can replace industries that are
hydrocarbon-intensive or that depend on deforestation or unsustainable grain
cultivation, but this requires innovative financial instruments (such as carbon
credits, payments for environmental services, and the Green Rural Product
Certificate) and global policy guidance coordinating development toward the
Sustainable Circular Bioeconomy, Nature-Based Solutions, and green
technologies—or those that can ensure greater transparency and traceability in
resource use (biotechnology, Al, blockchain).

International Dependency -
Geopolitics

Bio-inputs are a solution to reduce countries’ dependence on
hydrocarbon-based inputs such as nitrogen fertilizers, whose global supply
chains are subject to geopolitical volatility and systemic economic disruptions
related to supply. Recent events, such as the war in Ukraine and tensions in the
Middle East, have highlighted the structural vulnerability of production systems
that rely heavily on imported inputs, particularly regarding the supply of
ammonia, whose production is heavily dependent on natural gas. This
dependence not only affects the predictability of production costs but also
compromises food security and competitiveness.

By incorporating growth-promoting microorganisms, inoculants for biological
nitrogen fixation, and biofertilizers, these inputs significantly reduce the need for
synthetic nitrogen fertilizers, partially replacing energy-intensive industrial

processes with biological processes based on natural cycles[zo] . This

technological transition is particularly relevant for tropical countries, where soill
biological activity can be intensified, enhancing nutrient use efficiency and
contributing to the resilience of production systems. From an environmental
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perspective, bio-inputs contribute to the mitigation of greenhouse gas
emissions, as they reduce dependence on synthetic fertilizers, whose

[21]

health, increase microbial biodiversity, and strengthen ecosystem services
associated with fertility and nutrient cycling, aligning with nature-based solutions
strategies and international climate commitments.

production is highly emission-intensive . Furthermore, they promote soil

From an international trade perspective, the shift to bio-inputs also fits into the
emerging dynamics of global value chain governance, which is increasingly

guided by sustainability and due diligence criteria. The growing proliferation of
environmental regulations and due diligence instruments—as evidenced in the
debate on deforestation-free supply chains—reinforces the need to reduce the
environmental footprint of production systems, lest access to strategic markets

[22]

be lost .

Key practices and technologies
(terminology and concepts)

Provided for in the Low-Carbon Agriculture Plan:

Intensive Finishing (IF)

Strategies for accelerated cattle fattening in confined or semi-confined
systems, with nutritional and health management adjusted to reduce the time to
slaughter per animal, increase productivity per area, and potentially decrease
enteric emissions per unit of product.

No-Till Grain Farming System (SPDG)

A grain production system that does not involve soil tillage, featuring
permanent mulch/cover and crop rotation. It reduces erosion, increases soll
organic matter, improves water infiltration, enhances fertilizer use efficiency, and
ensures stable yields.

Agroforestry Systems (SAF)

Production systems that combine trees, agricultural crops, and/or livestock in
the same area, either simultaneously or in succession, to diversify income,
improve the microclimate, increase carbon stocks, conserve soil and water, and
promote functional biodiversity.

Bio-inputs (BI)
Biologically based inputs used in agricultural production: inoculants for
biological nitrogen fixation, biofertilizers, growth-promoting microorganisms,
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biological agents for pest and disease control, among others, replacing or
reducing synthetic chemical inputs.

Irrigated Systems (1S)

Use of irrigation technologies (center pivot, drip, sprinkler, among others)
combined with efficient management of water, energy, and inputs, aiming for
higher productivity per area, reduced climate risks, and decreased losses due to
water stress, with attention to local water availability.

Practices for the Restoration of Degraded Pastures (RPD)

A set of practices to restore the productive capacity of pastures: correction of
soil acidity and fertility, fertilization, pasture renewal or rehabilitation, stocking
rate adjustments, rotational management, and control of invasive plants,
thereby increasing stocking rates and reducing pressure to open new areas.

Crop-Livestock-Forest Integration (ILPF)

Integrated systems that combine, in the same area and through rotation or
intercropping, crops, livestock, and forestry components, seeking synergies
between nutrient cycling, animal thermal comfort, soil protection, income
diversification, and increased carbon sequestration.

No-Till Vegetable Farming System (SPDH)

Adaptation of no-till principles to vegetable crops, with minimal soil
disturbance, intensive use of plant cover, crop rotation, and careful
management of fertilization and irrigation, reducing erosion, improving soil
structure, and decreasing the use of inputs.

Planted Forests (FP)

Establishment and management of commercial or multiple-use forests (native
or exotic) in suitable areas, aimed at producing timber, biomass, and other
products, while increasing carbon sequestration, protecting the soil, and
alleviating pressure on remaining native vegetation.

Other terms not mentioned in the ABC+ Plan

Conservation Agriculture (CA)

A set of practices based on three principles: minimal soil disturbance,
permanent soil cover, and diversified crop rotation. It promotes soil and water
conservation, increased organic matter, greater biological activity, and greater
resilience of production systems to climate change.

Precision Agriculture (PA)
The use of sensors, geotechnologies, remote sensing, geographic information
systems, and digital platforms to monitor soil attributes, productivity, and input
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use. It enables precision management, better land-use planning, and support
for carbon and soil health measurement, reporting, and verification systems.

Biochar and Soil Carbon Management (BCS)

Application of stabilized biochar to the soil and other practices aimed at
increasing soil organic carbon, with the goal of improving nutrient and water
retention, increasing organic matter stability, and contributing to climate change
mitigation.

Cover Crops and Green Manure (PCAV)

Use of plant species grown between crops or intercropped with commercial
crops to protect the soil, increase organic matter, improve soil structure and
water infiltration, recycle nutrients, and stimulate soil biological activity.

Biological Nitrogen Fixation (BNF)

A biological process carried out by symbiotic microorganisms or those
associated with plants that convert atmospheric nitrogen into forms that plants
can assimilate. It reduces dependence on synthetic nitrogen fertilizers,
decreases emissions associated with their production, and improves soil fertility.

Integrated Nutrient Management (INM)

A management strategy that combines organic and mineral sources of
nutrients, efficient fertilizer use, recycling of agricultural residues, and
monitoring of soil fertility, aiming to increase agronomic efficiency, reduce
losses, and minimize environmental impacts.

Management of Agricultural and Forestry Production Waste (MRPAF)
Systems for the management, storage, treatment, and circular utilization of
waste and effluents from livestock, agriculture, and forestry—such as manure,
bedding, wastewater, crop residues, straw, harvest residues, forest biomass,
and byproducts of agro-industrial processing. These include technologies such
as biodigesters, composting, treatment ponds, biofertilizers, bioenergy
production, and controlled fertigation, with the aim of reducing methane and
nitrous oxide emissions, preventing soil and water contamination, increasing
nutrient use efficiency, and transforming waste into productive inputs, such as
renewable energy (biogas/biomethane), organic fertilizers, and soil conditioners,
thereby promoting the circularity of nutrients and carbon in agroforestry
systems.

Methane Management in Livestock (MMP)

A set of strategies aimed at reducing methane emissions associated with
livestock production. This includes improving the quality and digestibility of
diets, using methane-reducing feed additives, genetic selection of more efficient
animals, proper waste management, and biogas capture via biodigesters.
These practices reduce enteric and waste management emissions, increase
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production efficiency, and can generate renewable energy from captured
methane.

Rotational Pasture Management (RPM)

A pasture management system that alternates periods of use and rest for
pasture areas, allowing vegetation to recover, increasing forage productivity,
improving soil structure, and enhancing land use efficiency.

Productive Ecological Restoration (PER)

Integration of native vegetation restoration with sustainable productive
activities, combining assisted natural regeneration, agroforestry systems, and
adaptive management to restore ecological functions, biodiversity, and
ecosystem services, while generating income and social benefits in rural
landscapes.

Nature-Based Solutions (NbS)

Actions that protect, conserve, restore, and manage ecosystems—whether
natural or modified—to address social, economic, and environmental
challenges in an effective and adaptive manner, while simultaneously
generating human well-being, ecosystem services, resilience, and biodiversity

[23]

ecosystems with minimal intervention, (2) sustainable management of
productive landscapes for multifunctional benefits, and (3) restoration or

[24]

gains . encompass three complementary types: (1) protection of natural

[25]

creation of ecosystems , including green and green-gray infrastructure in

transformed areas .

Current Context of Agriculture and
Forestry on the Climate Agenda

Agriculture and forestry must occupy a strategic position on the global climate
agenda, as they simultaneously present significant mitigation challenges and
important opportunities for adaptation and carbon removal.

The AFOLU sector (agriculture, forestry, and other land uses) accounts for

[26]

centrality is even more evident: approximately 74% of national emissions were
associated with the LULUCF sector (land use, land-use change, and

approximately 22% of global GHG emissions . In Brazil’s case, this

[27]

. If we were to end deforestation today, emissions from agriculture and livestock

deforestation), with roughly 25% directly attributed to agricultural production
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would account for nearly 90%. In other words, this issue is central to Brazil and
other tropical food-producing countries.

This role was reaffirmed in international negotiations under the Sharm EI-Sheikh
Joint Work on Implementation of Climate Action on Agriculture and Food

[28]

and mitigation into climate-related agricultural policies.

Security , Which consolidated the integration of food security, adaptation,

At COP30, this debate achieved new institutional and scientific advances,
notably through Brazil’s participation via Embrapa and the Ministry of
Agriculture and Livestock (MAPA). Embrapa organized AgriZone, a space
dedicated to science, innovation, and international cooperation in sustainable
agriculture, which showcased low-carbon technologies and production systems
developed in Brazil, including integrated production systems, restoration of
degraded pastures, bio-inputs, sustainable soil management, and digital
agriculture solutions.

The initiative also sought to consolidate guiding principles for the transformation
of agri-food systems in the face of climate change (which form the acronym
RESPECT: Resilience; Efficiency; Science; People; Energy; Change; Trade).
These principles include the simultaneous promotion of food security and
climate action; the recognition of science, innovation, and international
cooperation as the foundations for the transition to sustainable agri-food
systems; the appreciation of the diversity of production systems and regional
realities; the integration of mitigation, adaptation, and the restoration of soil
quality and ecosystems; and the need for public policies and investments that
scale up sustainable solutions, ensuring social inclusion, especially for
small-scale producers and vulnerable territories.

In this context, practices such as the restoration of degraded pastures,
integrated crop-livestock-forestry systems, soil carbon management, and the
reduction of methane emissions from livestock have come to be presented as
strategic pathways to align agricultural production, environmental conservation,
and climate action, especially in tropical countries, where a large portion of
global mitigation and adaptation opportunities are concentrated.

Lessons from the Brazilian case

Brazil is well-positioned to lead the climate agenda for low-carbon agriculture
and forestry, as it already has experience with its ABC+ Plan. The ABC Platform
dashboard shows that, overall, the ABC+ Plan has met approximately 52% of
the adaptation target by area (37.7 million out of 72.7 million hectares) and
3.9% of the adaptation target related to water management, while the target
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linked to the number of animals has already been more than tripled (315%
achievement). The mitigation target achieved totals 197.3 million tCO:eq out of

1,042.4 million tCO:eq, approximately 19% of the projected amount, distributed
across the various technologies.
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The SIGABC analytical dashboard shows, in the State Plans module, that the
ABC+ Operational Plans are registered in 17 states. These plans comprise 6
strategies, broken down into 13 actions and 26 activities, with an aggregate “%
achieved” indicator of 867.52 and a “% of state target” of 5.49, based on
information entered by the State Management Groups. In the National Plan
module, the dashboard records 11 national strategies, detailed into 44 actions
and 171 activities, involving 9 institutions, 12 focal points, and 70 actors. The
National Operational Plan also tracks 144 products and 109 different units of
measurement, indicating a governance framework that remains relatively
complex for organizing, monitoring, and comparing the implementation of ABC+
between the federal and state levels.
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The TEEBAgriFood study[zg] for the goal of restoring 30 million hectares of

degraded pastures shows significant macroeconomic gains: an increase of up
to 1.3% in real GDP under the conventional RPD and 1.62% when combined
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with ILPF; an expansion of 1.8—-2.2% in household consumption and 3.8-4.6%
in real investment. Beef production grows by about 39%, milk by 15%, and
processed meats by 18%, with more efficient land use, less conversion of native
vegetation, and reduced erosion in scenarios with RPD + ILPF,

[30]

sensing, finds that pastures with moderate degradation total 75.7 million
hectares—an area equivalent to more than twice the territory of Germany or
approximately the combined size of the Brazilian states of Sdo Paulo and Mato
Grosso. This corresponds to 42.21% of the country’s total pasture area and
8.92% of Brazil’s territory. Pastures with severe degradation, meanwhile, cover
39.7 million hectares—an area larger than the entire territory of Germany or
approximately equivalent to the combined area of the Brazilian states of Sao
Paulo and Parana. This represents 22.12% of the pasture area and 4.67% of
the national territory. Taken together, this means that more than 115 million
hectares of pasture exhibit moderate or severe degradation in Brazil alone.

The challenge in Brazil alone is colossal. The Pasture Atlas , using remote

Of this vast area, 28 million hectares of planted pastures with moderate or
severe degradation, located in areas with high or very high agricultural
potential—excluding indigenous lands, quilombola lands, conservation units,
and other special areas—can be converted or integrated into croplands. These
areas would increase the current grain-growing area by ~35% compared to the
2022/23 harvest, without clearing new areas of native vegetation, particularly in

MT, GO, MS, MG, and PA[31] , which indicates the need to direct policies and

investments toward sustainable intensification and the reduction of
deforestation pressure on these territories.

Much progress can be made through mapping and monitoring of degradation
and the potential for pasture use based on public remote sensing data and

[32]

Data Infrastructure (Geolnfo) and the PronaSolos Technology Platform Data
[33] [34]

Geographic Information Systems (GIS) , integrating: Embrapa’s Spatial

Portal , Pasture Atlas (coverage quality) , hatural agricultural potential

map[35] , Adapta Brasil Platform[36] , Agricultural Climate Risk Zoning (ZARC),
[37]

MapBiomas

However, there are still significant knowledge gaps that require greater
investment in applied research and field monitoring. Most current estimates rely
on models and inferences derived from secondary data, without large-scale
empirical measurements conducted in Brazil. Long-term experiments and
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systematic databases on the physical, chemical, and biological attributes of soill
associated with different agricultural uses are scarce.

Furthermore, many of the methodologies used to measure carbon, soil health,
and emissions were developed in temperate contexts and still lack adequate
adaptation to tropical edaphoclimatic conditions. These methodological and
empirical gaps compromise the robustness of monitoring, reporting, and
verification (MRV) systems, hindering international data comparability, the
assessment of public policy impacts, and evidence-based decision-making to
guide investments, territorial planning, and mitigation and adaptation strategies
in the agricultural sector.

Another gap highlighted by the Brazilian case is the low uptake of the ABC+
Plan by family farms. Despite accounting for three-quarters of rural holdings,
they are central to the production of staple foods and national food security.
Pronaf ABC+ credit lines are hardly being used. According to the Rural Credit

Manual (MCR)[38] for the 2015-2023 period, looking at four

subprograms—Pronaf ABC+ Bioeconomy, Agroecology, Forests, and
Semi-Arid—the share of these “green” lines within the Pronaf framework
remains negligible: in most years, each subprogram accounts for around 0.1%
to 0.7% of the total Pronaf amount, reaching a maximum of about 2% in the
case of Pronaf ABC+ Bioeconomy in 2023, and less than 2% of contracts

[39]

throughout almost the entire period .

Pronaf ABC+ Bioeconomy is the fastest-growing subprogram, especially since
2018-2019: in 2023, it accounted for more than half of the disbursed funds
(53.75%) and 86.7% of the contracts among the four subprograms, with an
average contract value exceeding R$ 60,000, indicating use by family farmers
with greater capital. Pronaf ABC+ Semiarido has historically dominated in terms
of the number of contracts, but with very low average values (between R$ 4,700
and R$ 8,400), functioning more as a line for small-scale investment and local
adaptation, lacking the financial scale to transform production systems. Pronaf
ABC+ Agroecology, on the other hand, remains marginal throughout,
accounting for less than 1% of the ABC+ program’s total value and showing
declines in average contract value, which underscores the difficulty of financing
agroecological systems. Pronaf ABC+ Forest has high average values but low
aggregate volume and strong regional concentration.

Pronaf ABC+ Forest is concentrated almost entirely in the North; Pronaf ABC+
Semi-Arid is practically synonymous with the Northeast; Pronaf ABC+
Agroecology is concentrated in the South (and, to a lesser extent, the
Southeast); and Pronaf ABC+ Bioeconomy has shifted, since 2017, toward the
South and Southeast, with little presence in the Midwest and the North. In other
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words, the ABC+ lines for family farming do not reach the territory uniformly and
tend to reinforce regions that already had greater productive and banking
organization.

Although an important component of the Plan, Pronaf ABC+ has not been able
to promote low-carbon family farming because the number of contracts and the
volume of resources are very small relative to the program as a whole. To
change this situation, the ABC+ Plan would need to go beyond credit,
combining new financial mechanisms with credit lines tailored to different
profiles of family farmers. Another key point is public, qualified, and continuous
Technical Assistance and Rural Extension (ATER) to provide small-scale
farmers with the latest in research and innovation on adapted technologies,
using a regionalized approach that accounts for the greater vulnerability of
family farming, especially in the Northeast and South, which are affected by
extreme weather events.

Subnational case studies also have great potential to guide the global
Roadmap. States such as Para have made progress in creating State
Management Groups (GGE), thematic technical chambers, and ABC+ State
Action Plans, recognizing the Plan as a pillar of the state climate agenda.
Regional diagnostic workshops identified recurring bottlenecks: insufficient
technical assistance that is ill-prepared for Sustainable Low-Carbon Agriculture
Production Systems (SPSABC); poor rural infrastructure (roads, storage,
connectivity); high transaction costs and credit bureaucracy; low integration with
environmental and land tenure regularization; lack of systematic monitoring and

[40]

evaluation of results

Brazil already operates several large-scale solutions aligned with ABC+: SPD

[41]

carbon, erosion, and water use; the country is a leader in Bl, with a rapidly
expanding market growing several times faster than the global average; there
are between 15 and 17 million hectares under some form of integrated systems
(ILPF).

accounts for about 95% of grain production , with positive effects on soil

[

generate emissions mitigation, adaptation, and co-benefits for biodiversity and
ecosystem services, but a significant portion of these results is not yet fully
captured in national inventories nor converted into stable economic incentives.
This may be a gap to be addressed by the global roadmap.

The report on “Climate and Nature Solutions” 42] highlights that these systems

[43]

RenovAgro/Plano ABC+ as a benchmark sectoral strategy, to be followed as an

The report “Agricultural Policy Monitoring and Evaluation 2025” recognizes

64



example of adaptation and low emissions in agriculture and livestock. However,
it notes that the low-emissions agenda is organized around rural credit, zoning,
and environmental conditionality, with relatively little support offered to
producers.

The main instrument of Brazilian policy is subsidized credit lines, conditional on
the Rural Environmental Registry (CAR), the Forest Code, and the ZARC.

[44]

allocates approximately 400.6 billion reais to corporate agriculture and 76 billion
reais to family farming, with reduced interest rates for producers who hold a
valid CAR and adopt sustainable practices.

However, the allocation of funds is uneven: the 2024-25 Harvest Plan

International trade distorted against
low-carbon practices

The “state of the art” of public support for agriculture worldwide combines three
structural features: (i) high and relatively persistent financial volumes, (ii) a
profile still heavily marked by instruments with the potential to distort prices,
production, and trade, and (iii) a growing trend in discourse and policy design,
though substantive climate and environmental conditionalities remain in the
minority when viewed from a global aggregate perspective.

In terms of comparable quantitative data, the most robust and up-to-date
reference is the Organization for Economic Cooperation and Development
(OECD) measurement system. For the set of 54 monitored economies, total
support for the agricultural sector averaged USD 842 billion per year in

2022—2024[45] . Within this total, support for producers accounted for about

three-quarters (USD 624 billion/year), with more than half coming from “market
price support”—policies that raise domestic prices above international reference
prices (USD 334 billion/year) and are therefore trade-distorting. This is a crucial
point for the global low-carbon agenda: price-based instruments—tariffs,
tariff-rate quotas (TRQs), and minimum prices—are, in essence, trade-distorting
and poorly compatible with environmental conditionality, because they do not
allow for the exclusion of beneficiaries from the price differential in the market.

The “comply with the law” conditionality (regulatory baseline): for the
2022-2024 aggregate period, it stood at 17%. Of all support provided to
producers, only one-fifth was conditional on compliance with existing
regulations (including environmental, animal welfare, and social requirements).

Conditionality requiring additional environmental action—that is, practices that
go beyond legal obligations, encompassing all incentives for adopting voluntary
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sustainability standards (VSS)[46] —accounts for only 5% of producer support,
and this percentage has remained stagnant since the early 2000s.

Roughly speaking, considering total support to producers (USD 624
billion/year), with 17% conditional on compliance with laws and 5% rewarding
compliance with VSS (which include mitigation/removal and emission reduction
practices), it can be stated that the majority of support still incentivizes
production and land-use patterns that do not adequately internalize climate and
biodiversity externalities, hindering (rather than encouraging) low-carbon
practices.

As for direct incentives for low-carbon practices in agriculture and forestry, the
reorientation of investments has been achieved through: payments for
environmental services (payments conditional on practices and results), which
face classic design problems such as additionality, measurability, permanence,
and leakage; due diligence requirements in global value chains (e.g.,
environmental requirements linked to market access and programs that
increase compliance and traceability costs for producers); and technological
and input transitions (e.g., subsidies for bio-inputs, bioenergy, and methane
utilization), in which the agriculture—energy—water—industry nexus has been
intensifying.
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Figure 6.7. Brazil: Development of the PSE and its composition, 1995 to 2024
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Once again, the Brazilian case can be taken as paradigmatic. OECD data show
that Brazil has maintained, for over two decades, a low aggregate level of
support and protection for agriculture, consistent with its position as a
competitive exporter and price setter for various commodities. Unlike OECD
countries that operate with high direct subsidies, Brazilian support for producers
has always been limited and minimally distorting. Historically, producer support
combined market price support (MPS) and input subsidies, but MPS gradually
disappeared between 2013 and 2021, leading total producer support (Producer
Support Estimate—PSE) to become anchored almost exclusively in financial
instruments: rural credit with preferential interest rates, insurance subsidies, and
reductions in the cost of capital.

In recent years, however, a partial reversal has been observed: MPS has
reappeared, and the share of budgetary support has grown, signaling that
agricultural policy is more active and responsive to market fluctuations and
climate risks. Even so, the total level of support remains low compared to
international standards. This assessment reinforces two key points for
improving public policies: effectiveness depends less on the volume of
subsidies and more on the quality of the instrument, particularly mechanisms
conditional on reportable, measurable, and verifiable environmental outcomes.
Incentives must be repositioned, shifting from broad subsidies to payments
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linked to adoption, persistence, and effective impact, with clear metrics for

[47]

mitigation, adaptation, productivity, and environmental integrity

There is a lack of training, extension
services, and investment in research
and technology

On a global scale, there is a disconnect between the strategic importance of
agriculture and forestry for food security, climate mitigation, ecosystem
conservation, and the supply of fibers and bioenergy, and the volume of
investments actually allocated to research, development, and innovation in the
sector. This deficit is particularly critical in tropical countries, where the
sustainable intensification of production requires technological solutions
adapted to local soil and climate conditions, complex production systems, and
heterogeneous land tenure structures.

Furthermore, the dissemination of sustainable agricultural technologies
depends, to a large extent, on the existence of robust systems for training,
technical assistance, and rural extension. These instruments are responsible for
translating the scientific knowledge produced by universities and research
centers into productive practices applicable at the farm level. However, in many
countries—especially in tropical agricultural economies—extension services
have historically been underfunded, institutionally fragmented, and unable to
keep pace with the growing technical complexity of the transformations required
by the transition to low-carbon agri-food systems.

Taking Brazil as an example once again, spending on research, development,
technical assistance, and extension remains below 1% of the value of
[48] [49]

such as the restoration of degraded pastures, are economically advantageous,
although they compete with other land-use strategies. In the Guariroba basin, in
the state of Mato Grosso do Sul, Brazil, the transition from a degraded
extensive cattle-raising system to restored pastures increased stocking rates
from 1.49 to 3.58 head per hectare and significantly improved profitability.
Scenarios that include investment credit are even more advantageous, as they
allow for leveraging cash flow. In Araguacu (TO), investment credit for
restoration would also be more advantageous, but leasing degraded areas for
soybean cultivation proved to be the most profitable way to finance restoration.

agricultural producti . A study by Agroicone shows that some practices,
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[50]

systemic dynamics involving land prices, production costs, the availability of
already cleared land, partnerships with other stakeholders, access to financing,
and land-use alternatives (e.g., soybeans versus integrated farming systems).
Risk aversion, credit constraints, and a lack of technical assistance have been
identified as key barriers.

These case studies show that producers’ decisions also depend on

Brazilian livestock farming clearly illustrates the problem: between 2018 and
March 2023, approximately 3.95 billion reais in ABC+ investment credit was
allocated to livestock farming, more than 80% of which was concentrated in the

[51]

has been accessed primarily by producers who are already well-capitalized and
relatively technologically advanced. This is because obtaining financing requires
the ability to develop technical projects, proper registration, access to the
banking system, and, frequently, financial guarantees that small and
medium-sized producers have greater difficulty providing. Small and
medium-sized livestock producers face budgetary constraints, a high perception
of risk, and limited information about credit terms.

ABC+ Recovery subprogram. Empirical evidence indicates that this credit

Analysis by the private sector corroborates these findings. The Embrapa-Marfrig

[52]

systems can reduce poverty, improve soil health, and prevent deforestation. It
estimates that, according to the risk model of the Agreement on the Application

[53]

deforestation will be avoided by directing intensification toward already cleared
areas. At the same time, coordination between the federal government and the
states remains weak, enforcement is fragile, compliance costs are high, and
there is a lack of coordination and additional support mechanisms.

Dialogue emphasizes that the restoration of degraded pastures and ILPF

of Sanitary and Phytosanitary Measures , approximately 45,000 hectares of

Nature-based solutions are
underutilized

NbAls are climate strategies that, in addition to mitigating the effects of climate
change, generate a range of additional benefits: they help combat hunger,
poverty, water scarcity, biodiversity loss, and pollution. Thus, they contribute not
only to the climate agenda but also to biodiversity conservation and combating
desertification—equally urgent challenges for the planet.

Tropical countries, such as Brazil, can become leaders in the ecological

[54]

transition toward a sustainable circular bioeconomy , by combining
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agricultural potential, socio-biodiversity, and climate biotechnologies[55] . The

convergence of SbN strategies enables progress toward a regenerative
development model, where the preservation of biomes goes hand in hand with

prosperity.

SbN represent a significant opportunity for the agriculture and forestry sectors.
In Brazil and other tropical countries, various agricultural and land-use activities
are SbN. The following table shows some categories and their benefits:

Forestry and Carbon
Sequestration

Forestry and carbon
sequestration

Forestry and carbon
sequestration

Forestry and carbon
sequestration

Agricultural and land
use

Agriculture and land
use

Reforestation and
restoration of native
forests

Sustainable forest
management

Green belts

Agroforestry systems
(crops + trees)

Crop-livestock-forest
integration (ILPF)

Agroforests and
complex agroforestry
systems

CO: sequestration;
increased biodiversity;
erosion control

Reduced
deforestation; natural
regeneration;
sustainable multiple
use

Fire reduction and air
quality improvement

Carbon sequestration
in soil and biomass;
shading; sustainable
productivity

Mitigation of
agricultural emissions;
soil carbon
sequestration;
increased productive
resilience

Reduced dependence
on inputs; increased
organic matter and
biodiversity

Protection of
natural
ecosystems with
minimal
intervention

Restoration or
creation of
ecosystems
(includes green
and green-gray
infrastructure)

Protection of
natural
ecosystems with
minimal
intervention

Sustainable
management of
productive
landscapes for
multifunctional
benefits

Sustainable
management of
productive
landscapes for
multifunctional
benefits

Sustainable
management of
productive
landscapes for
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Agriculture and land
use

Agriculture and land
use

Agriculture and land
use

Agriculture and land
use

Agriculture and land
use

Water resources and
climate regulation

Water and climate
regulation

Alley cropping (crops
grown between rows
of trees)

Silvopastoral (pasture
+ trees + livestock)

Improved fallow

Hedgerows

No-till farming and
crop rotation

Restoration of riparian
forests and riparian
zones

Restoration of
wetlands and marshes

Reduced erosion and
increased fertility;
production
diversification

Reduction of enteric
methane; animal
thermal comfort;
increased carbon
sequestration

Natural soil recovery;
reduced fertilizer use

Natural barriers
against wind and
erosion; wildlife refuge

Increased soil carbon;
reduced fuel
consumption and
emissions

Protection of
watercourses;
reduction of erosion
and sedimentation

Water regulation;
carbon sequestration
in peatlands and
flooded soils

multifunctional
benefits

Sustainable
management of
productive
landscapes for
multifunctional
benefits

Sustainable
management of
productive
landscapes for
multifunctional
benefits

Sustainable
management of
productive
landscapes for
multifunctional
benefits

Restoration or
creation of
ecosystems
(includes green
and green-gray
infrastructure)

Sustainable
management of
productive
landscapes for
multifunctional
benefits

Sustainable
management of
productive
landscapes for
multifunctional
benefits

Protection of
natural
ecosystems with
minimal
intervention
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Water and climate
regulation

Water and climate
regulation

Coastal and marine
(blue carbon)

Coastal and marine
(blue carbon)

Coastal and marine
(blue carbon)

Urban and
infrastructure

Urban and
infrastructure

Urban and
infrastructure

Restoration of
floodplains

Artificial wetlands and
filter gardens

Restoration of
mangroves and salt
marshes

Reforestation of
seagrass beds

Living shorelines

Green roofs and green
walls

Rain gardens

Bioswales

Reduction of flooding
and sedimentation;
aquifer recharge

Natural wastewater
treatment; reduction of
costs and pollution

High carbon
sequestration
capacity; natural
barrier against storms

“Blue” carbon storage;
protection of coastal
habitats

Erosion reduction;
coastal adaptation to
sea-level rise

Reduction of heat
islands; improvement
of energy efficiency

Sustainable drainage;
stormwater retention

Flood control; filtration
of urban pollutants

Restoration or
creation of
ecosystems
(includes green
and green-gray
infrastructure)

Restoration or
creation of
ecosystems
(including green
and green-gray
infrastructure)

Protection of
natural
ecosystems with
minimal
intervention

Restoration or
creation of
ecosystems
(includes green
and green-gray
infrastructure)

Protection of
natural
ecosystems with
minimal
intervention

Restoration or
creation of
ecosystems
(includes green
and green-gray
infrastructure)

Restoration or
creation of
ecosystems
(including green
and green-gray
infrastructure)

Restoration or
creation of
ecosystems
(including green
and green-gray
infrastructure)
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Urban and
infrastructure

Urban and
infrastructure

Biodiversity and
ecosystem services

Biodiversity and
ecosystem services

Biodiversity and
ecosystem services

Climate regulation and

risk reduction

Climate regulation and

risk reduction

Climate regulation and

risk reduction

Forests and urban
tree planting

Permeable pavements
and green corridors

Creation of pollinator
habitats

Integrated pest
management using
natural enemies

Restoration of natural
pastures

Prescribed burning
and understory
management

Revegetation of
slopes and riverbanks

Planting of native
species adapted to
drought

Improved air quality
and thermal comfort

Reduction of surface
runoff and increased
infiltration

Increased agricultural
productivity and
biodiversity

Reduction of
pesticides and
associated emissions

Carbon sequestration
and preservation of
native species

Prevention of
catastrophic fires;
ecosystem
regeneration

Soil stabilization;
landslide prevention

Reducing vulnerability
to drought

Protection of
natural
ecosystems with
minimal
intervention

Restoration or
creation of
ecosystems
(includes green
and green-gray
infrastructure)

Restoration or
creation of
ecosystems
(including green
and green-gray
infrastructure)

Sustainable
management of
productive
landscapes for
multifunctional
benefits

Restoration or
creation of
ecosystems
(including green
and green-gray
infrastructure)

Ecosystem
restoration or
creation (including
green and
green-gray
infrastructure)

Restoration or
creation of
ecosystems
(including green
and green-gray
infrastructure)

Sustainable
management of
productive
landscapes for
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Systemic and
multisectoral

Systemic and
multisectoral

Systemic and
multisectoral

Systemic and
multisectoral

Payments for
Environmental
Services (PES)

Carbon credits based
on NBS

Ecological land-use
planning

Integration of NBS into
agricultural and urban
policies

Economic valuation of
ecosystem services
and carbon

Climate finance and
conservation
incentives

Habitat connectivity
and regional resilience

Synergy between
mitigation, adaptation,
and sustainable
development

multifunctional
benefits

Sustainable
management of
productive
landscapes for
multifunctional
benefits

Sustainable
management of
productive
landscapes for
multifunctional
benefits

Protection of
natural
ecosystems with
minimal
intervention

Sustainable
management of
productive
landscapes for
multifunctional
benefits

Table with categories, examples, and benefits of Nb

glo6]

The IUCN Global Standard for NbS[57] presents eight interconnected criteria

that guide the development, implementation, and monitoring of effective actions
that use nature to address social, environmental, and economic challenges.
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Figure showing the 8 principles for assessing the integrity of NbS[58]

Policies and practices that promote NbS are still uncoordinated and scattered.
They can be synthesized around three structural pillars—regulation and
planning, economic and financial instruments, and productive and territorial
practices—which, when integrated, enable the scale and effectiveness of these
solutions.

In terms of public policy and planning, instruments that integrate NbS into
national and international strategies stand out. This includes incorporating NbS
targets and actions into NDCs, National Adaptation Plans, and biodiversity and
desertification control plans, as well as their integration into sectoral agricultural,
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forestry, and urban policies. Ecological territorial planning, the implementation of
national environmental legislation—such as Brazil's Forest Code (APP and
Legal Reserve)—and programs like the ABC+ Plan and Planaveg, which
embed NbS at the core of environmental and productive governance.

In the economic and financial sphere, NbS are driven by instruments that value
ecosystem services and create market incentives. Among the main
mechanisms are Payments for Environmental Services (PES), REDD+
programs, carbon markets (regulated, voluntary, and jurisdictional), as well as
financial instruments such as green bonds, sustainable sovereign bonds,
infrastructure debentures, and green rural credit. Public and multilateral funds,
such as the Brazilian Amazon Fund and Climate Fund, also play a central role
in channeling resources toward restoration, conservation, and sustainable
management. The creation of sustainable taxonomies and the requirement for

[59

ESG transparency, as in the European CSRD directive ( ] ), reinforce the

demand for NbS by aligning financing with sustainability.

In terms of production and land-use practices, NbS are implemented through
concrete interventions in natural and productive systems. Notable examples
include forest restoration, the recovery of degraded pastures, integrated
systems such as ILPF, agroforestry, sustainable soil management (no-till
farming, crop rotation), restoration of wetlands and riparian forests, as well as
urban solutions such as green infrastructure, rain gardens, and tree planting.
These practices increase carbon sequestration, reduce emissions, restore
ecological functions, and strengthen the climate resilience of territories.

All these points are interconnected by governance, an indispensable
cross-cutting element. The effectiveness of NbS depends on inclusive
institutional arrangements, involving local communities, indigenous peoples,
and multiple stakeholders, as well as monitoring, reporting, and verification
(MRV) mechanisms and adaptive management. The convergence of public
policies, financing, and on-the-ground practices is therefore a necessary
condition for transforming NbS from isolated initiatives into structural
instruments of the ecological transition.

For NbS to move from the periphery to the core of mitigation, adaptation, and
sustainable development strategies, there is still a need for coordination and a
coherent set of recommendations focused on implementation and scalability.

Policy Recommendations

Reversing deforestation, particularly in tropical regions, requires policies that
simultaneously address the economic drivers of forest conversion and
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opportunities for sustainable intensification of production in already converted
areas. In this context, the Sustainable Circular Bioeconomy, the recovery of
degraded pastures, the restoration of soil health, and the adoption of integrated
agricultural systems must be recognized as central instruments for
implementing global climate and biodiversity goals.

Based on the evidence presented in this policy brief, the COP30 Roadmap
could consider the following strategic guidelines.

1. Strengthen the role of restoration in the
climate agenda

The international agenda to combat deforestation must explicitly recognize the
role of sustainable intensification of agriculture, livestock, and forestry as a tool
for structurally reducing pressure to clear new areas.

The roadmap can encourage tropical countries to prioritize policies that promote
the recovery of degraded areas—especially low-productivity pastures—by
combining practices such as rotational management, crop-livestock-forest
integration, agroforestry systems, and conservation agriculture.

These strategies make it possible to increase productivity in already cleared
areas, reduce the need to expand the agricultural frontier, and increase carbon
sequestration in the soil, simultaneously contributing to climate mitigation,
adaptation, and forest conservation.

2. Coordinate action against methane

Coordinate dialogues and promote policies that align the agricultural sector with

the Global Methane Pledge[60] , which aims to reduce global methane

emissions by at least 30% by 2030 through integrated emission reduction
strategies and a circular nutrient economy.

Priority measures include:

e Reducing enteric fermentation through improved diet quality, the use
of methane-reducing feed additives, genetic selection, and more
efficient pasture management.

e Sustainable management of agricultural waste, using technologies
such as biodigesters, composting, and effluent treatment to prevent
methane emissions and generate biogas or biomethane as a source
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of renewable energy.

e Use of bio-inputs and biofertilizers derived from the treatment of
organic waste as partial substitutes for synthetic fertilizers.

e Promoting nutrient circularity, reducing emissions associated with the
production of mineral fertilizers, and improving soil fertility and health.

3. Directing financing toward low-carbon
initiatives

The COP30 Roadmap can stimulate the mobilization of climate finance aimed
at the productive restoration of rural landscapes.

This includes expanding the use of instruments such as:

e payments for environmental services linked to climate and
biodiversity outcomes
blended finance combining public, multilateral, and private resources
payment mechanisms for climate and conservation outcomes
financial instruments linked to sustainable production chains.

These instruments should prioritize projects capable of demonstrating
measurable impacts in reducing emissions, increasing soil carbon stocks,
conserving native vegetation, and improving the climate resilience of rural
landscapes.

4. Guide data harmonization

The absence of robust measurement, reporting, and monitoring systems
represents one of the main barriers to the expansion of nature-based solutions
in agriculture and livestock.

The roadmap can stimulate the development of integrated monitoring systems
that combine remote sensing, spatial modeling, and field measurements to
track, using harmonized scientific standards:

changes in land use

soil carbon stocks

greenhouse gas emissions and removals
indicators of soil degradation and recovery.
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These systems should enable international comparability and support the
implementation of evidence-based policies.

5. Contributing to capacity building and rural
extension

The dissemination of sustainable practices depends heavily on the ability to
translate scientific knowledge into solutions applicable at the farm level.

The COP30 Roadmap can encourage international technical cooperation
programs aimed at training producers, technicians, and public institutions in
low-emission production systems, including pasture management, regenerative
agriculture, bio-inputs, integrated systems, and digital monitoring technologies.

The strengthening of technical assistance and rural extension services must be
recognized as an essential component of climate strategies in the agri-food
sector.

6. Promoting social inclusion

The transition to low-carbon agri-food systems must be socially inclusive.

The roadmap can suggest policy designs and encourage the adoption of
strategies that expand access for small-scale producers, family farmers,
indigenous peoples, and traditional communities to climate finance instruments,
technical assistance, and sustainable markets.

The inclusion of these actors is essential to ensure that mitigation and forest
conservation strategies simultaneously contribute to food security, rural poverty
reduction, and territorial development.

7. Strengthen international cooperation

Tropical countries account for a large share of global land-use-related mitigation
and adaptation opportunities.

The COP30 Roadmap can promote international cooperation mechanisms
focused on a sustainable circular bioeconomy, such as technology transfer,
institutional capacity building, and financing for nature-based solutions in
agriculture and forestry.

This includes sharing experiences in the restoration of degraded pastures,
integrated production systems, sustainable soil management, and sustainable
value chains.
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8. Legislation for soil protection

The COP30 Roadmap can encourage countries to develop and strengthen
national soil protection legislation, drawing inspiration from initiatives already
underway in other regions, such as the European Union’s soil health

[61]

conserving soil fertility, preventing erosion, increasing organic carbon, and
ensuring sustainable land use management.

strategy . These legal frameworks can establish principles and tools for

Among the elements that can be promoted are:

e setting national targets for restoring soil health and rehabilitating
degraded lands;

e integration of soil protection into agricultural, climate, and land-use
policies;

e establishment of national systems for monitoring soil quality and
carbon stocks;

e encouraging conservation-oriented and regenerative agricultural
practices through economic incentives and regulatory instruments.

By encouraging the harmonization of national legislation focused on soil health,
the COP30 Roadmap can help establish soil as a strategic asset for climate
mitigation, agricultural adaptation, and biodiversity conservation, fostering
stronger institutional foundations for the transition toward sustainable agri-food
systems.

9. Fostering the Rio Trio

The fragmentation between climate, biodiversity, and land degradation policies

must be overcome. The three Rio Conventions—[62] —the United Nations

Framework Convention on Climate Change (UNFCCC), the Paris Agreement,
the Convention on Biological Diversity (CBD), which adopted the
Kunming-Montreal Global Biodiversity Framework, and the United Nations
Convention to Combat Desertification (UNCCD)—share converging objectives
regarding sustainable land management. It is imperative that their
implementation agendas be aligned and, above all, institutionally linked within
national plans.

The COP30 Roadmap can encourage countries to promote greater integration
among the goals and instruments of these three conventions, especially in
policies related to land use, agriculture, and landscape restoration. Among the
measures that can be encouraged are:

80



e alignment between Nationally Determined Contributions (NDCs),
National Biodiversity Strategies and Action Plans (NBSAPs), and
national Land Degradation Neutrality (LDN) targets;

e the development of integrated national landscape restoration
strategies that simultaneously contribute to climate mitigation,
biodiversity conservation, and the restoration of soil fertility;

e creation of interministerial governance mechanisms capable of
coordinating policies on agriculture, climate, biodiversity, and land
use;

e use of integrated monitoring systems capable of reporting results
simultaneously to all three conventions.

By encouraging convergence between the agendas of the UNFCCC, the
Kunming-Montreal Global Biodiversity Framework, and the UNCCD’s land
degradation neutrality targets, the COP30 Roadmap can strengthen the
coherence of international environmental policies and promote integrated
approaches to sustainable land management, particularly relevant for tropical
countries where the challenges of climate, biodiversity, and land degradation
are deeply interconnected.

10. Recognize paradiplomacy

Recognize that subnational governments, the private sector, and civil society
organizations play a decisive role in the formulation and implementation of
land-use policies, forest conservation, and sustainable agriculture. In this
context, paradiplomacy needs to be better integrated, establishing itself as an
important driver of cooperation, institutional innovation, and the dissemination of
best practices.

The COP30 Roadmap can encourage this by recognizing the strategic role of
subnational initiatives, the private sector, and the third sector in implementing
solutions at the territorial level. Among the measures that can be promoted are:

e formal recognition of the contribution of subnational governments and
territorial cooperation networks to climate mitigation and adaptation
strategies;

e strengthening international cooperation platforms among states,
regions, and municipalities to exchange experiences in forest
management, restoration, and sustainable agriculture;
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e expanding public-private partnerships and multi-stakeholder initiatives
focused on the restoration of productive landscapes, sustainable
value chains, and climate finance;

e supporting third-sector initiatives that promote social innovation,
independent monitoring, technical capacity building, and the inclusion
of local communities in strategies for conservation and sustainable
land use;

e creation of a platform to disseminate experiences in multilevel
governance that have proven successful in states and municipalities.

11. Encourage impact verification

Public policies must shift from a logic based exclusively on the adoption of
technologies and practices to an approach guided by verifiable environmental
and socioeconomic outcomes.

The COP30 Roadmap could organize the creation of an impact matrix
associated with low-carbon agri-food systems, inspired by analytical

frameworks such as TEEBAgriFood[63]

dimensions of natural, human, social, and productive capital. This matrix should
translate the impacts of agricultural policies into clear and comparable
indicators, such as net greenhouse gas emissions, changes in soil carbon
stocks, erosion reduction, income generation, and contributions to food security.

, capable of integrating different
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Financial instruments—such as rural credit lines, public investment programs,
and payment mechanisms for environmental services—should be progressively
linked to performance on these indicators. In this way, producers who
demonstrate measurable positive impacts could access more favorable financial
terms, such as reduced interest rates, extended repayment periods, or
amortization bonuses, creating a virtuous cycle of incentives

It is also recommended that subsidies and public payments be conditional on
the generation of additional benefits beyond existing legal obligations,
preventing public resources from being used solely to settle environmental
liabilities.

The effective implementation of the goals to halt and reverse deforestation by
2030 depends on the mobilization of a wide range of actors beyond national
governments. In many countries, especially federal ones or those with great
territorial diversity, subnational governments, the private sector, and civil society
organizations play a decisive role in the formulation and execution of policies on
land use, forest conservation, and sustainable agriculture. In this context,
paradiplomacy—understood as the international engagement of states,
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provinces, municipalities, and other subnational entities—has established itself
as a key driver of cooperation, institutional innovation, and the dissemination of
best practices.

The COP30 Roadmap can encourage greater participation by these actors in
the climate and forestry agenda, recognizing the strategic role of subnational
initiatives, the private sector, and the third sector in implementing solutions at
the territorial level. Experiences with multilevel governance demonstrate that
states and municipalities often lead policies to combat deforestation, landscape
restoration programs, environmental monitoring systems, and low-carbon
agriculture initiatives, frequently in partnership with civil society organizations,
research institutions, and companies.

Among the measures that can be encouraged are:

e formal recognition of the contribution of subnational governments and
territorial cooperation networks to climate mitigation and adaptation
strategies;

e strengthening international cooperation platforms among states,
regions, and municipalities to exchange experiences in forest
management, restoration, and sustainable agriculture;

e expanding public-private partnerships and multi-stakeholder initiatives
focused on the restoration of productive landscapes, sustainable
value chains, and climate finance;

e support for third-sector initiatives that promote social innovation,
independent monitoring, technical capacity building, and the inclusion
of local communities in strategies for conservation and sustainable
land use.

12. Coordinate the implementation and
scalability of SbNs

The COP 30 Roadmap is uniquely positioned to coordinate the integration of
NbS into core climate and environmental governance instruments. This entails
incorporating quantitative and qualitative NbS targets into NDCs, National
Adaptation Plans, and the instruments of the Convention on Biological Diversity
and the Convention to Combat Desertification, with standardized indicators and

monitoring mechanisms compatible with the Global NbS Standard[64] . The

84



institutionalization of NbS must occur not merely as a declaratory commitment,
but as a binding component of sectoral policies on agriculture, energy,
infrastructure, and territorial planning, ensuring coherence among climate,
biodiversity, and land-use agendas.

The scalability of NbS depends on a structural transformation in climate finance.
It is necessary to guide the expansion of financial flows by redirecting
environmentally harmful subsidies, expanding instruments such as payments
for environmental services, high-integrity carbon markets, and sustainable
bonds, and mobilizing private capital. In this context, it is recommended to
strengthen blended finance and risk mitigation mechanisms—especially in
developing countries—to reduce investors’ perception of risk and enable
large-scale projects. Coordination between multilateral funds, development
banks, and capital markets must be structured to enable robust and reliable
projects.

There needs to be a global effort toward methodological standardization and
data infrastructure. The absence of harmonized metrics for measuring carbon,
biodiversity, and socioeconomic co-benefits undermines credibility and
comparability, limiting their integration into markets and public policies. The
Roadmap should recommend the development of global, interoperable MRV
(monitoring, reporting, and verification) systems, based on robust science and
adapted to tropical conditions, with significant investment in field data and digital
technologies (remote sensing, artificial intelligence, and open platforms).

Furthermore, the effective implementation of SbNs requires recognition of the
rights and central role of IPLCs, who are often the primary stewards of
ecosystems. It is recommended to establish institutional mechanisms for
effective participation, prior consultation, and equitable benefit-sharing, as well
as to strengthen local capacities for planning, implementation, and monitoring.

The design of SbNs must, whenever possible, align with logistics and
distribution strategies to integrate productively into global value chains and the
dynamics of international trade. The growing incorporation of climate and
environmental criteria into agri-food and industrial chains creates a window of
opportunity for SbNs to become instruments of competitiveness. The Roadmap
should encourage integration with traceability, certification, and due diligence
mechanisms to ensure market access and add value to sustainable production,
especially in tropical countries.

Finally, it is recommended to adopt a systemic approach, based on the concept
of the nexus between climate, biodiversity, water, energy, and food. SbNs
should not be treated as isolated interventions, but as components of integrated
strategies for transforming productive and territorial systems. This implies
prioritizing multifunctional solutions—such as landscape restoration, integrated
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agricultural systems, and green infrastructure—capable of generating synergies
between mitigation, adaptation, and socioeconomic development, while
minimizing trade-offs and unintended consequences.

13. Promoting technologies

Technology serves to strengthen environmental governance and ensure that
regulations are followed more rigorously and efficiently. Technological tools can
improve regulatory enforcement, such as: integrated environmental data
platforms for monitoring protected areas and rapid detection of deforestation;
drones and remote sensors for patrolling hard-to-reach regions; automated
environmental enforcement systems, reducing reliance on manual bureaucratic
processes and increasing efficiency in the imposition of fines and sanctions;
digital reporting platforms, facilitating community engagement in environmental
protection and encouraging anonymous reporting of environmental crimes. The
use of advanced technologies, combined with innovative financing mechanisms
and efficient governance, has the potential to significantly reduce deforestation,
strengthen enforcement, and promote a sustainable and inclusive economic
model.

14. Guide countries to follow the
recommendations of GEO7 and CTPR

The incorporation of the guidelines and innovations proposed by the Seventh

Global Environment Outlook[65]

[66]

milestone in forest protection.

and the 2025 Climate Technology Progress

Report to foster the bioeconomy and law enforcement could represent a

Conclusion

Halting and reversing deforestation by 2030 requires simultaneously addressing
the economic drivers of forest conversion and the opportunities for sustainable
intensification of agricultural and forestry production in areas that have already
been converted. In tropical countries, where the expansion of the agricultural
frontier remains one of the main drivers of land-use change, effective climate
policies must integrate forest conservation, soil quality restoration, and the
transformation of production systems.
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The evidence analyzed above indicates that the recovery of degraded pastures,
the restoration of soil health, and the adoption of integrated production systems
represent one of the most promising paths for aligning food security, climate
action, and biodiversity conservation. By increasing productivity in already
cleared areas, improving the climate resilience of rural landscapes, and
expanding the potential for carbon sequestration in the soil, these strategies
structurally reduce the economic incentives for expanding the agricultural
frontier.

However, transforming this potential into concrete results requires overcoming
institutional, financial, and technological barriers that still exist in many tropical
countries. Among the most significant challenges are the fragmentation
between agricultural and environmental policies, the absence of robust systems
for measuring and monitoring impacts, small producers’ limited access to
financing and technical assistance, and the need to expand the scientific and
empirical base on soil health and carbon in tropical regions.

In this context, the COP30 Roadmap represents a strategic opportunity to
promote a new generation of climate policies focused on land use. The
integration of climate finance, productive restoration of rural landscapes,
strengthening of monitoring systems, and knowledge transfer can accelerate
the adoption of nature-based solutions in agriculture and livestock.

By recognizing the central role of healthy soil and the sustainable intensification
of production, the roadmap can help transform degraded agricultural
landscapes into global climate assets. This approach allows for simultaneous
progress in mitigation, adaptation, and forest conservation, strengthening the
capacity of agri-food systems to respond to the challenges of climate change,
food security, and sustainable development.
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